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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

Yto akoAoubBo apyeio mapouclalovial To MEPLYPAUHUATA TWV TIPOCHEPOUEVWV HOONUATWV
tou TuRpatog Quotkng Katd avfovta Kwdkd pabrnpatog T0co ota EAANVIKA 000 Kal oTa
OyYAKQ.

Kwdwog | Tithog Tumog | ECTS | Qpec | ZeAiba
®-011 | AyyAwa | A 4 3 3
®-012 | AyyAwa ll A 4 4 12
®-101 | levikr) Quotkn | A 7 6 22
®-102 | levikr) QuotkA | A 7 6 30

Epyaotplo Quoikng | — Mnxavikn &
®-108 | Oeppoduvapikn A 7 3 38
®-111 | Fevika Mabnuatika | A 7 6 46
®-112 | Fevika MaBnuoatika Il A 7 6 55
®-113 | MaBnpuatika yia Quoikoug | A 7 6 64
®-150 | Xpnoelg YmoAoylotn A 4 5 72
®-151 | Eloaywyn otov MNpoypapatiopo - C A 6 5 81
®-201 | Eloaywyn otn 20yxpovn Quowkn | A 7 6 89
®-202 | Eloaywyn otn 20yxpovn Quowkn Il A 7 6 98
®-204 | Khaowkry Mnxovikn | A 7 6 109
®-207 | Epyaotipo Quaoikng Il — HAekTpLOopOG A 7 3 118
®-208 | Epyaoctiplo Quaotkng Il - Omtikn A 7 3 126
®-211 | Aladopikécg E€lowoelg | A 7 6 134
®-212 | Aadopikég E€lowoelg A 7 6 143
®-301 | HAskTtpOMAYVNTLOUOG | A 7 6 152
®-303 | KBavtounyoavikn | A 7 6 160
®-307 | Npoxwpnuévo Epyaotiplo Quolkig | A 7 3 168
®-403 | Ano ta Quarks péxpl to Zupmav A 7 6 177
®-405 | Oeppoduvapkn kat Itatiotiky Quokn A 7 6 185
®-152 | AplBuntikn Avaluon B 5 6 193
®-230 | Aotpoduotkn | B 6 4 202
®-271 | Eloaywyn otn Oswpia KukAwpdatwy B 6 4 209
®-273 | Eloaywyn otig HUoywyLlkeG Alatagelg B 6 4 217
®-302 | HAektpopayvnTopog Il (Kupatikn) B 6 6 227
®-304 | KBavtikn Aoun tng'YAng B 6 6 235
®-305 | KBavtounyavikn I B 6 4 244
®-311 | MaBnuoatika yla Quotkoug i B 6 4 253
®-324 | Baputnta kat Koopoloyia B 6 4 260
®-331 | Aotpoduotkn Il B 6 4 269
®-333 | Atpoodalpiko MeptBaiiov B 6 4 277
®-351 | YrnoAoyiotikn Quotkn | B 6 5 284
Elcaywyn otnv OMTonAEKTPOVLIKA —
®-361 | dwtovikn B 6 3 292
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

Kwdwkog | Tithog TOmog | ECTS | Qpec | ZeAiba
®-374 | Itoweio HAeKTpOVIKWY B 7 6 299
®-406 | Eloaywyn otn Mnxavikn Twv Pevotwy B 6 4 307
®-422 | Itoewwdn Twupatia Kot AUVALELG B 6 4 316
®-425 | Auvapikn Kot ZUPUETPLEG B 6 4 325
®-441 | Eloaywyn otn Quolki ZUPITUKVWHEVNG YANG B 6 4 333
®-442 | QuoLKA ZUMTIUKVWEVNG YANG B 6 4 341
®-461 | Epyaotrpla Laser kat Movtépvag OTTIKAC B 7 7 349
®-467 | Atoutkn, Mopuakn kot Otk Quotkn B 6 4 356
®-015 | Zuyxpovn Quotkn pe AyyAka r 5 3 364
®-103 | O£pata 2uyxpovng Quaokng | r 374
®-232 | Napatnpnotakn AcTtpoduoLKkn r 382
Ae€aywyn kat AvaAuon AGTPOVOULKWY

®-234 | Mapatnpnoswy r 6 4 390
Eloaywyn otn Nwooa MNpoypappotiopou

®-251 | C++ r 6 4 398
Elcaywyn otnv emotipun Twv dedopévwy Kat

®-252 | T pnxavikn padnon r 407

®-277 | HAektpovik Mikpookortio r 416

®-291 | Adaktikn Epyaotnpiou Xprong H/Y r 3 425
Awdaktikn Epyaotnpilou Mpoypappatiopou

®-292 | H/Y r 3 6 433

®-293 | ASaktikn Epyaotnpiou Quaotkng | r 3 6 441

®-294 | ASaktikn Epyaotnpiov Quaokng Il r 3 6 448

®-295 | Abaktikn Epyaotnpiov Quaoikng Il r 3 6 454
ASaktikn Atadiktuakwyv Mabnuatwy

®-296 | 2Uyxpovng Ouaoikig | r 3 461

®-336 | Mapatnpnotakn Koopoloyia r 469
Apxég kal Edapuoyeg AopudopLkig

®-338 | TnAemokomnong r 6 4 476

®-341 | Moplakn Bloduoikn r 6 4 484

®-428 | Eloaywyn ota Texvnta Neupwvika Aiktua r 6 2 491

®-466 | Texvikég Qaopatookomiag Laser r 6 5 499
Epyaotplo Quaolkng Hulaywytkwv

®-473 | Aatagewv r 507

®-478 | Itoweia Emotiung YALKwv r 516

MOAIN NANEMIZTHMIQOY KPHTHZ 12 SentepuBpiou 2019 oeliba 2




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

NEPIFPAMMA MAGHMATOZ ®©-011

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-011 EZAMHNO ZMOYAQN | Xelpeptvo
TITAOZ MAGHMATOE |\ .

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
o , . , EBAOMAAIAIEZ
Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) , . L, AIAAZKANIAL
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaiec wpeg

Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV

AtahéeLg 4 4

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SLéakTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | A

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQ23A AIAAZKAAIAZ ko | ATTAIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://new.edmodo.com/groups/e-phys-1-2018-28360148
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadniUaToG.
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

SuuBouleurteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AroteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

H S18ackalia Tou HoBAuaTtog GKOMEVEL 0TNV EKUABNON artd Toug oTouSaoTEG TNG AYYALKAG
opoloyiag og B£pata duoLKnG KAl yeviKA Béuata tou adopolV TLG EMLOTAEG KL TNV ETLOTNOVIKA
T(POOEYYLON KOl CUVEPYAGia.

MpocdokATal OTL LETA TNV ETLTUXA TTApaKoAoUONGoN Tou HaBRUATOG Kol TV OAOKARPWGN TWV
SladikaoLwv afloAoynong, TN ATOMIKAG EPYACIAG, TNG ATOMLKNG TTOPOUCLACNG KOL TWV OUASIKWY
EPYAOLWV TLG OTtOleG TPEMeL va KataB£oouv oL doltnTég, Oa eival os Béon va:

*  Avaintoulv, avakaAoUv Kot epyAovTal LE OXETIKI EUXEPELA OE KEIUEVA TIOU TIEPLEXOUV
opoloyia oXeTIOUEVN HE TNV ELSLKOTNTA KAL TO YVWOTLKO OVTLKEILEVO TOUG.

*  Anuoupyouv dtadopoug TUTIOUG GPTLA SOUNUEVWVY KELLEVWY TEKUNPLWONG GUGLKAG KoL
EPEUVNTLKAG ETUKOWVWVIOG pe SLadpopomoLNUEVOUE GTOXOUG KL TIPAKTLKEG.

*  MmopoUv va §LaBAooUV KAl Va KATOVORGOUV UE OXETIKA EUXEPELA EMLOTNMOVIKA dpBpa Kt
OVOKOLWVWOELG OXETI{OMEVEG HE TO YVWOTIKO TOUG AVTLKE(UEVO.

e  Afloloyouv Seiypata ypadng otnv ayyAki yAwooa, kot va podEPouv UTnpeaieg
TEKUNPLWONG OXETIKEG E TO YVWOTLKO TOUG AVTLKEIEVO.

*  [epypadouv otnv ayyALkr YAWOoo EPEUVNTIKA ATOTEAECHATA 1} EPEUVNTLKES KOl
TELPAUATIKEG SLadLlkaoleg mpog cuvéSpoug Kat Ttpog dnuodactoug popeic evodel avalntnong
SleBvwv xpnuatodotnoswv.

* E&ayouv cuumepdcopata ano Sedouéva mou Ba Bplokouv og NyEG oTtnVv ayyAkn yYAwooao
000V 0pOopPA TO YVWOTIKO TOUG AVTLKELUEVO.

*  'EXOUV EUXEPELO TTOPAYWYLKAG ypadr g, cuVopAiag, katavonong mpodopLlkol Kal ypamntol
AOyou, Kal mapaywylkng opdiag oe eninedo ioo kat peyalutepo tou B2 tou Kool
Eupwnaikol mAatsiov Mwoowv Tou ZupBouiiou tng Evupwnng, doov adopd To YVWoTIKO
TOUG aVTIKE{pEVO.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua ATAwuATos kot mapatidevral akoAdoUdw ) oe mota / TOLEG QO AUTEG
QATTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon bedouevwy | Zxebltaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QTAPALTNTWY TEYVOAOYLOV JeBaoul6G 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoiog os Jeuata UAou
Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG
Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tn¢ eEAeUTEPnNG, SNULOUPYIKNG KoL
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

Epyacia o€ biemiatnuoviko neptBaiiov EMAYWYLKNG OKEYNC

Mapaywyn VEwv epeuvnTikwyY LOEWYV | ...

e Avalntnon, avaluon kat cuvBeon Sedopévwy Kat mAnpodopLwy, He Th Xpron Kal Twv
QTP ALTNTWY TEXVOAOYLWV

® [1pocaplOYyr) O€ VEEC KATAOTAOELG

e Ann anodpdcswv

e Autdvoun gpyacia

e Opadiki epyacia

® Epyacia oe 61eBvég mepBaiiov

® Epyacia og Slemotnpoviko meptBaiiov

® Mapdywyn VEWV EPELVNTIKWVY LEEWV

® >xebdlaouog kal Slaxeiplon épywv

® Mpoaywyn g eAeUBePNG, SNULOUPYLKAG KoL ETTAYWYLKAG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ

O 0TOX0G TOU MaBAATOC ival Vo AELTOUPYNOEL WG UL TPWTH EGAPUOCHEVN ELOAYWYH OTA AYYALKA

akadnuaika keipeva kat tnv opoloyia mou oxetifovral pe tn Quoikr. Kupla Bépata mou

KaAUTttovtal: Baoikég évvoleg Quaoikng ota AyyAlkd, Movadeg SE, Kbpata kat Tahavtwoelg, Dwg,

BAnuata, Auvapelg, Opun, Oepudtnta, Evépyela. Napéxetal BorBeta yia tnv e€otkeiwaon pe
QUBEVTIKA eMLOTNUOVLIKA Kelpeva kKal opoloyia ductkig. Avamtuén Se€L0TATWY KaL TEXVIKWY
avayvwong. Emumpdobeteg §€L6tnTeg ypadig mou avantiooovtal: Eloaywyr oTig ETLOTOAEG

ekdNAwong evéladEpovtog.

To nadnpa SLddoketal amokAELOTIKA ota AyyALKd, Kal £XeL TRV akoAouBn Soun:

Evvéa SLalE€elg KaAUTITOUV Ta KUpLa BEpaTa TTou mepLypddovTal 0ToUG 6TOX0UG TG TAENG,
TIOU CUMTANPWVOVTAL Ao OXETIKA KE(UEVA, TTOAUETO KOL OLOKA OELG.

Katd tn Sldpkela autol Tou Habipartog, xpnotomnoleital évag cuvouaopog SLEAKTIKWY
TIPOKTLKWY TIOU OTOXEVOUV 0TN BEATLOTOMOLNGN TNG CUMMETOXNG KOL TG LABNoNG Twv
CUUUETEXOVTWVY dolthTwy. Etol, mapdAAnla e tnv mapouciaon Twv Bepdtwy tng KAOe
SLAAeEnc ota ayyAka, pia popdn ouvexolg afloAdynong mpayUoTomoLElTal LECW CELPAS
TAEWVOUNUEVWY HLVLI-EPYAOTNPLOKWY A0KNOEWV/avaBEéoewy Kal TEAKA G ypamTig e€€taonc.
H nudBnon evioxUetal amod tnv ekTeTapévn xpron the Stadpaotikig mAatdopuag Edmodo e-
class, émou dnpoatelovtal SLASIKTUOKA OAEG OL OXETIKEG CNUELWOELG, AVOKOLWVWOELS,
avatpododotroelg, moAupéoa Kat GAAOL ekmtaldeuTikol mopoL.

Ta kelpeva avayvwong/avaluong Aappavovtat and ta untdpxovra BLBAla pabnudtwy kot
SNUOdIAA EMLOTNUOVIKA TIEPLOSIKAL.

MevikdTEPO MEPLEXOUEVO TOU HaBUATOC elval n ekudBnaon g8k opoloyiog OYXETIKAG UE TO
YVWOTLKO QVTIKEIEVO TOU TUAUOTOG. E€okelwon Twv doltnTwy pe KamoLeg amnod Tig
TIPOKTIKEG 6€€L0TNTEG ToU Ba kKANBoUV va avantu€ouv wg LeEAAOVTLKOL ETMLOTA LOVES OE
TIPOYUATIKA Epyaclakd epLlBailovta (mpodoplkég MapPoUaLATELS, cuyypadh EMLOTOAWY,
UTTOUVNUATWY, CUMUETOXN O OUASIKEG CUVAVTIAOELG epyaciag K.a.).

BeATiwon TNG YEVIKNG ETIKOWWVLAKAG LKAVOTNTOG TwV doltnTwy ota AyyAlKd. ITnv mopeia
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

TWV HoBOnUATwyY, oL poLtnTEG €xouv T SuvaToTnTa va e€AOKACOUV EKTEVWG TIG 6£ELOTNTEG
Tou TpodopLKoU Kat ypamtol Adyou, kabwg kal T Se€lotnTeg Katavonong. MapdAAnia,
Slvetal Epudaon otnv opadikn epyacia (group-work), tnv aAknhoaéloAdynon amd toug
16loug Toug doltnTéG (peer evaluation) kat tn xprion auBevtikol YAwooikol UALKOU.
levikdtepa, N Soun tou padruatog akoAouBel tn Sopr TG CUMMELKTNG LABnong (blended
learning).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo pe mPdowmo
Mpoowro ue npoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabripatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
LE TOUG POLTNTEG

OPTANQZzH AIAAZKAAIAZ Apaompiérra ®doprog Epyaciag
E§aunvou
Meplypagovral  avaAutika o0 TPOmMoG  Kat sz?\é&e < 39
uedobol Stbaokaliag. Me )\é_m 81

Aladéetg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon

BiBAoypagpiag, @povriotiplo, MpakTikn

(Tormo9¢tnaon), KAwukry Aoknon, KaAAwteyviko

Epyacotijpto, Aabpaotikn Stbaokalia,

EKTTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.AT.

JUvolo Mabruatog 120

Avaypd@ovtal oL wWPes UEAETNG TOU QoLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG CUUPWYA
UE TIC apxEG Tou ECTS

AZIONOTMH:ZIH MOITHTQON | H afloAdynon yivetal ota AyyAwkd. OL pottntég e€etalovral
Kat aglodoyolvtal e BAon TECOEPLG UTTOKATNYOPLEG:
Meptypagri me Subikaoiag a) Emtihoyr) evog apBpou amd emoTnovikd mepLodikd
astoAdynang QuolkAg, To omolo KaBe pabntAg emAéyeL va avalloel kal
VOl TIOPOUGLACEL TOGO YPATTTWE 600 Kal mpodopLka, Kal
UTtoBOAN TOU OKEMTIKOU Tiow amd TRV emloyr evog
Mwooa  A&oAdynong,  MéGobour | OUYKEKpLUEVOU apBpou. Emttloyn Seutepou apbpou yia to
aloAdynonc,  AlpopQwtiki fi | 18lo B€pa yia ocdykplon Baoikwv onpeiwv. Mapoxn ypantwv
SUUTTEPAOUQTIKT, Aokwpaocia | OXOMwv avatpododotnong 6aokovtog oe 6AoUG Toug
NoManArc  Emoyrc, Epwtrocelc | dotntég mou uméBahav auth Ty epyacia. Auth n avdBeon
Sovtounc Amdvtnong, Epwtrioeic | AKOAOUBEL Eva oXeTKO LoviENo Ttou bidetal oTouG pabntég
Avdrmtuéne  Aokwiwv,  EmiAuon | (3% tou cuvolkou Babpov).

MpoBAnudtwy, [panti Epyacia, | B) TEtpdAentn napovciacn tou dpBpou, To onoio kabe
ExGeon / Avagopd, [Mpogopwkri | $OTNTAG EMENeEe va TAPOUCLACEL KaL VOL CUYKPIVEL pE Eval
E&taon, Anudcia  Mapouciaocn, | 5€UTEPO apBpo. Mapoxr ypantwy oxoliwv
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amod Toug POoLTNTES.

avatpododotnong 6186Aaokovtog o OAOUG TouG HOoLTNTEG IOV
unéBalav autr TNy epyacia. Auth n avabeon akohouBel
£Vl OXETLKO HOVTENO Ttou Slvetal otoug doltnTég (17% tou
GUVOALKOU Babuol).

y) Fpamto teAko project OXETIKO e Ta mpoavadepBEévta
ETILOTNUOVIKA GpBpa. Mapoxn ypamtwy cXoAiwy
avatpododotnong 6186Aackovtog o OAoUG TouG HOoLTNTEG IOV
unéBalav autr Tnv epyacia. Auth n avabeon akohouBel
£Vl OXETLKO HOVTENO Ttou Sivetal otoug doltnTtég (30% tou
GUVOALKOU Babuol).

8) TeAkn e€€taon Tou UALKOU TToU KOAUTITETAL KATA TN
Slapkela tou e€apvou (50% tou cuvoAikou Babuov).

Ta keipeva avayvwong AapBdavovtal anod ta umapyxovta
BBAla padnuatwy Kat SNUOodIAR EMLOTNUOVIKA TIEPLOSIKA.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Suggested bibliography:

Stadulibng, A. (2009) Ae€iko Texvohoyiag kat Emotnuwy, ayyAoeAAnviko Ae€ikd, eEAAnvoayyALko

Ae€LKO, TEXVIKO EMLOTNOVIKO EKSOTELG ZTadUALSN, ABrva.

Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)

- Related academic journals:

EVSELKTIKOC Ttivakag XPNOLOTIOLOUEVWY TIEPLOSIKWY TIPOG LEAETN KAl avaAuon:

1. Physics World
2. Physics Today
3. Scientific American
4. New Scientist
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

COURSE OUTLINE - #-011

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-011 SEMESTER | Winter
COURSE TITLE .
English |
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 4

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | ENGLISH
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) https://new.edmodo.com/groups/e-phys-1-2018-28360148

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

The course is intended to teach students English terminology on subjects of physics and general
science and scientific approach and cooperation.

It is expected that after the successful completion of the course and completion of the specified
assessment, individual work, individual presentation and group work required by the students, they
will be able to:

e Seek, recall and work with relative ease with texts that contain terminology related to their
specialty and subject matter.

e Create various types of well-structured physics texts and research communication
documents with differentiated goals and practices.

e Easily read and understand scientific papers and communications related to their subject
matter.

e Evaluate sample writing in English, and provide documentation services related to their
subject matter.

e Describe in English the research results or research and experimental processes to
participants and public bodies with a view to seeking international funding.

e Draw conclusions from data they find in sources in English regarding their subject matter.

»  Have fluency in writing, spoken interaction, listening, written comprehension, and
productive speech at a level equal to or greater than the B2 of the Common European
Framework of Reference of the Council of Europe in terms of their subject matter.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

* Search for, analysis and synthesis of data and information, with the use of the necessary
technology

*  Adapting to new situations

*  Decision-making

*  Working independently

*  Team work

*  Working in an international environment

*  Working in an interdisciplinary environment
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*  Production of new research ideas
*  Project planning and management
e Production of free, creative and inductive thinking

(3) SYLLABUS

The class goal is to act as a first hands-on introduction to English academic texts and terminology
related to Physics. Major topics covered: Basic Physics notions in English, SE Units, Waves and
Oscillations, Light, Projectiles, Forces, Momentum, Heat, Energy. Aid is offered for the familiarization
with authentic, subject specific texts and vocabulary. Development of reading skills and techniques.
Additional writing skills to be developed: Introduction to motivation letters.

The course is taught solely in English and has the following structure:

* Nine lectures covering the main topics outlined in the class goals, supplemented by relevant
texts, multimedia and exercises.

* During this course, a combination of teaching practices is used which aim to optimize the
participation and learning of the participating students. Thus, in parallel with a multimedia-
enhanced presentation of the themes of each lecture in English, a form of continuous
assessment is carried out through a series of graded portfolio-based mini-assignments, and
a final written examination.

* Learning is aided by the extensive use of the interactive e-class Edmodo platform, where all
relevant notes, announcements, feedback, and so on, as well as online, multimedia and
other learning resources are posted.

* The reading texts are taken from existing course books and popular scientific journals.

* The general content of the course is geared towards teaching specific terminology related to
the field of the physics department. Furthermore, it aims to familiarize students with some
of the practical skills they will be required to develop as future scientists in real work
environments (oral presentations, writing letters, memos, participating in group meetings,
etc.).

e Anoverall aim is the improvement of the general communication ability of students in
English. During the course, students have the ability to extensively practice oral and written
skills as well as comprehension skills. At the same time, emphasis is placed on group-work,
peer evaluation and the use of authentic language material. In general, the structure of the
course is that of blended learning.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
Lectures 39
The manner and methods of teaching are Study 81
described in detail.
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Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 120

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,

other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done solely in English.

Students are assessed on the basis of four sub-categories:
a) Selection of a paper from a scientific journal of Physics,
which each student chooses to analyse and present both in
writing and orally, and submission of the rationale behind
the selection of a specific article. Selection of a second paper
on the same topic to compare key points. Provision of
written feedback to all students who submitted this
assignment. This assignment follows a relevant model given
to the students (3% of total grade).

b) Four-minute presentation of the paper, which each
student has chosen to present and compare with a second
paper. Provision of written feedback to all students who
submitted this assignment. This assighment follows a
relevant model given to the students (17% of total grade).
c) Written of final project on the above-mentioned papers.
Provision of written feedback to all students who submitted
this assignment. This assignment follows a relevant model
given to the students (30% of total grade).

d) Final examination of the material covered during the
semester (50% of total grade).

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Ytadulibng, A. (2009) Agfikd Texvoloyiag kat Emotnuwv, ayyloeAnvikd Ag€ikd, eAAnvoayyAlko

Ae€Lko, TEXVIKO ETILOTNHUOVIKO EkS00eLg Itadulién, ABnrva.
Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)
- Related academic journals:
Indicative list of suggested academic journals for initial study:
1. Physics World
2. Physics Today
3. Scientific American
4. New Scientist
ANEPITPAMMA MAGHMATOZ - ®-012
(1) TENIKA
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2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-012 EZAMHNO ZMOYAQN | Eapwo

TITAOZ MAGHMATOZ .
AypyAwka Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVELUOVTAL OE
. , . , EBAOMAAIAIEZ
Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG QTTOVELOVTAL EVIALX Yla MONAAEZ
) , . L, AIAAZKANIAL
T0 0UVOAo Tou puadnuartog avaypayte tic eBdouadiaiec wpeg

Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV

AlahéeLc 4 4

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | A

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY pVWOEWY, avantuéng Seélotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQ23A AIAAZKAAIAZ ko | ATTAIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://new.edmodo.com/groups/e-phys-2-2018-29144543
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuteédou mou Sa AITOKTIOOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKApwon Tou uadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodviwy A Biouv Madnonc kat to Mapaptnuo B

* [lepiAnmttikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy
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H S18ackalia Tou HoBriuatog GKOMEVEL 0TNV EKUABNON amd Toug oouSaoTEG TNG AYYALKAG
opoloyiag og B£pata dpuoLKnG KoL yeviKA Béuata tou adopolV TLG EMLOTAUEG KL TNV ETILOTNLOVLKA
T(POOEYYLON KAl CUVEPYAGia.

MpocSokATal OTL LETA TNV ETTUXA TTApaKoAoUONGoN Tou HaBRUATOG KoL TV OAOKARPWGN TWV
SLadikaolwv afloAdynong, TN ATOMLIKAG EPYACIAG, TNG ATOMLKNG TTOPOUCLACNG KOL TWV OUASIKWY
EPYAOLWV TLG OTtOleG IpEMeL va KataB£oouv oL dpoltnTég, Oa eival os Béon va:

*  Avaintoulv, avakaAoUv Kot epyAovTol LE OXETIKI EUXEPELA OE KELUEVA TTIOU TIEPLEXOUV
opoloyia oXeTIOUEVN HE TNV ELSLKOTNTA KOL TO YVWOTLKO OVTLKEILEVO TOUG.

*  Anuoupyouv dtadopoug TUTIOUG GPTLA SOUNUEVWV KELEVWY TEKUNPLWONG GUGLKAC KoL
EPEUVNTLKAG ETUKOWVWVIOG pe SladpopomoLnUEVOUE GTOXOUG KL TIPAKTLKEG.

*  MmopoUv va §LaBAooUV KAl Va KATOVORGOUV IE OXETIKA EUXEPELA EMLOTNMOVIKA dpBpa Kot
OVOKOLWVWOELG OXETL{OMEVEG HE TO YVWOTLKO TOUG AVTLKEIUEVO.

e  Afloloyouv deiypata ypadng otnv ayyAlki yAwooa, kot va podEPouv UTNpeaieg
TEKUNPLWONG OXETIKEG LE TO YVWOTLKO TOUG AVTLKEIUEVO.

*  [epypadouv otV ayyALkr YAWOoo EPEUVNTIKA ATTOTEAECHATA ) EPEUVNTIKEG KOL
TELPAUATIKEG SLadLlkaoleg MPog cuvéSPouG Kat Ttpog dnuodactoug popeic evodel avalntnong
SleBvwv xpnuatodotnoswv.

* E&ayouv cuumepdcopata ano Sedouéva mou Ba Bplokouv og NyEG oTtnVv ayyAkn yYAwooao
000V apopA TO YVWOTIKO TOUG OVTLKELEVO.

+  'EXOUV EUXEPELO TTOPAYWYLKAC Ypad¢, cuvoulhiag, katavdnong mpodopkol Kot ypamtol
Adyou, Kal tapaywytkng opiag o eninedo (oo kat peyaAutepo Tou B2+ tou Kowou
Eupwnaikol mAatsiov Mwoowv Tou TupBouiiou tng Evupwnng, doov adopd To YVWoTIkO
TOUG aVTIKE{pEVO.

Fevikég IkavotnTeg

AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTal aTo
MNapaptnua AutAwuarog kot napatidevral akoAovdwc) oe moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV armapaitnTtwy

TeXVOAoyLwv eBaouoG 0Tn SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTN T
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Afgn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntac

kot evatodnoiac oe Yéuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeUVepNS, SNULOUPYIKNG KAL ETTAYWYLIKIG OKEYNG
Epyacia oe 51edveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

e Avalntnon, avaluon kat cuvBeon Sedopévwy Kat TAnpodopLwy, He Th XprRon Kal Twv
QTAPALTNTWY TEXVOAOYLWV

® [pocaplOyr) O€ VEEC KATAOTAOELG

e Ann anodpdcswv
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e Autdvoun gpyacia

e Opadiki epyacia

® Epyacia oe 61eBvég mepBaiiov

® Epyacia og Slemotnpoviko eptBaiiov

® Mapdywyn VEWV EPELVNTIKWVY LEEWV

® >xebdlaouog kal Slaxeiplon épywv

® Mpoaywyn g eAeUBePNG, SNULOUPYLKAG KoL ETTAYWYLKAG OKEYNG

(3) NEPIEXOMENO MAGHMATOZ

O 0TOX0G TOU HaBAKATOC ival Vo AELTOUPYNOEL WG CUVEXELD TNG EPAPHOCUEVNG ELOAYWYHG OTA
ayyAkd akadnuaikd Kelpeva kot tnv opoloyia mou oxetilovtat pe tn Quoikn. Kbpla Bépata mou
kaAUrtovtat: KukAwkr kivnon, Baputnta, NAEKTPLOMOG KAl NAEKTPLKA KUKAWUATA, 00TPOdUGCLKH,
poplakr Guaotkh, KALLOTIKY aAAayr, OTtTikr, TupnVvikn ¢uaoikr. Napéxetal mepattépw Ponbela yia thv
e€olkelwon pe auBOeVTIKA eMLOTNUOVIKA Kelpeva kat opohoyia GuaLkAg. AvamTuén Se€loTATwy Kal
TEXVIKWY avayvwong. Emutpdobeteg §€1otnteg ypadng mou avantvooovtal: Eloaywyr ota EuroCVs,
£L0OYWYN OTNV TIPAKTLIKA XPHoN EPELVNTIKWY BAoewv §eS50UEVWY KAl NAEKTPOVIKWY TTOPWVY OTA
QyYALKA.

To nadnpa SLddoketal amokAELOTIKA ota AyyALKd, Kal £XeL TRV akoAouBn Soun:

*  Evvéa Slalé€elg kaAUmTouy Ta KUpLa Bépata mou meplypddovtal 6Toug 6TOX0UG TG TAENG,
TIOU CUUTANPWVOVTAL Ao OXETIKA KE(UEVA, TTOAUETO KOL OLOK OELG.

e Katd tn Sldpkela autol Tou HabriuaTog, XpnoLomnoleital évag cuviuaouog SLEAKTIKWY
TIPOKTLKWY TIOU OTOXEVOULV 0TN BEATLOTOMOLNGN TNG CUKMMETOXNG KOL TG LABNong Twv
CUUUETEXOVTWVY dolthTwy. Etol, mapdAAnla pe thv mapouciaon Twv Bepdtwy tng KAOe
SLAAeEnc ota ayyAkd, pia popdn cuvexolg a&loAdynaong mpayOTOMOLETOL LECW OELPAG
TOEWVOUNUEVWY HLVLI-EPYAOTNPLOKWY A0KNOEWV/avaBEéoewy Kal TEAKA G yparThg e€€taonc.

*  Huabnon evioxVetal amod tnv eKTeTapéVn Xpron the Stadpaotikig mlatdopuag Edmodo e-
class, émou dnpoatelovtal SLASIKTUOKA OAEG OL OXETIKEG CNUELWOELG, AVOKOLWVWOELS,
avatpododotroelg, moAupéoa Kat GAAOL ekTtaldeuTikol mopoL.

*  Ta keipeva avayvwong/avadAuong Aapupavovtal amno ta undpxovta BLRAla pabnudtwv kat
SNUOdIAA EMLOTNUOVIKA TIEPLOSIKAL.

*  TevikdTeEPO MEPLEXOUEVO TOU HABUATOC elval n ekuaBOnaon e8Ik opoloyiag OXETIKAG UE TO
YVWOTLKO QVTIKEIEVO TOU TUAUATOG. E€okelwon Twv doltnTwy pe KAmoLeg amnod Tig
TIPOKTIKEG 6€€L0TNTEG Tou Ba kKANBoUV va avantu€ouv wg LeAAOVTLKOL ETMLOTA LOVES OE
TIPOYUATIKA Epyaclakd epLlBAaAlovta (mpodopLkég MaPOoUCLATELS, cuyypadh EMLOTOAWY,
UTTOUVNUATWY, CUMUETOXN O OUASIKEG CUVAVTIAOELG pyaciag K.a.).

*  BeAtiwon TG YEVIKNG ETIKOWWVLAKAG LKAVOTNTOG TwV doltnTwy ota AyyAlKd. ITnv mopeia
TWV HoBOnUATWY, oL GpoLtnTEG €XouV TN SuvaTOTNTA VA E€AOKACOUV EKTEVWG TIG 6£ELOTNTEG
Tou TpodopLKoU Kat ypamtol Adyou, kabwg kat T Se€LotnTeg Katavonong. MapdAAnia,
Slvetal Epudaon otnv opadikn epyacia (group-work), tnv aAknhoaéloAdynon amd toug
16loug Toug doltnTéG (peer evaluation) kat tn xprion auBevtikol YAwootkol UALKOU.
levikdtepa, n Soun tou padrpatog akoAouBel tn Sopr TG CUMMELKTNG LdBnong (blended
learning).

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHZH

MOAIN NANENIZTHMIOQY KPHTHZ 12 SentepuBpiou 2019 oeliba 14




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKAANIAZ

Meptypagovral  avaAutika o TPOmMoG Kat

uedobol Stbaokaliag.

AaAgéeg, Sepwvadpla, Epyaoctnplakr Acknon,
MeAétn &
@povriotiplo,

avdaiuon
Mpaxtikn

Acknon  [lebiou,
BiBAwoypaepiag,
(Tormo9¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotijpto, Aabpaotikn Stbaokalia,
EKaSeUTIKEG ETLOKEYELS, Ekmovnan UEAETNG
(project), Zuyypan epyaciac / epyactwy,
KaAAwteyvikn dnutoupyia, KA.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnoiaxn SpaotnplotnTa Kadwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG CUUPWYA
UE TIC apyEc tou ECTS

. ®Doprog Epyaciog
Apaotnplotnra Eeauivoy
AlahéeLc 52
MeAétn 68
JUvolo Mabruatog 120

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtrioesig
Zuvroung Amavtnong,  Epwtroegig
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn

Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEVa
kpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetat ota AyyAwkd. O pottntég e€etalovral
Kat aglodoyolvtal e Bdon TECOEPLG UTTOKATNYOPLEG:

a) Emtthoyr) evog apBpou amd emoTnovikd meplodikd
QuolkAg, To omolo KaBe pabntrg emAéyeL va avalloel kal
VOl TIOPOUGLACEL TOGO YPATTTWE 600 Kal tpodopLkd, Kal
UTIOBOAN TOU OKEMTIKOU Tiow armd TRV emloyr evog
ouyKekpLévou apBpou. Emthoyn Seltepou dpBpou yla to
1610 Bpa yla olykplon Bacikwv onueiwv. Mapoxn ypamtwy
oXoAlwv avatpododotnong 6186AcKoVTOg 0 OAOUG TOUG
doutntég mou unéBaAav auth thv epyacia. Autr n avabeon
akoAouBei éva oxeTko Lovtého Tou SIiSeTal oToug HadnTég
(3% Tou cuvoAwoU Babuou).

B) Tetpalentn mapouaciacn Tou dpbpou, To omoio K&be
doutnTAg enéNee va MAPOUCLACEL KL VO GUYKPLVEL PE Eva
Seltepo apbpo. Napoxn ypantwv oxoAiwv
avatpododotnong 6186AokovTog o OAOUG TouG HOoLTNTEG IOV
unéBalav autr Tnv epyacia. Auth n avabeon akohouBel
£Vl OXETLKO HOVTENO Ttou Sivetal otoug doltnTég (17% tou
GUVOALKOU BaBuou).

y) Fpamto teAko project OXETIKO e Ta mpoavadepBévta
ETILOTNHOVIKA &pBpa. Mapoxn ypamtwy cXoAiwy
avatpododotnong 6186AokovTog o OAOUG TouG HOoLTNTEG IOV
unéBalav autr Tnv epyacia. Auth n avabeon akohouBel
£Vl OXETLKO HOVTENO Ttou Sivetal otoug doltnTtég (30% tou
GUVOALKOU Babuou).
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8) TeAkn e€€taon Tou UALKOU TTOU KOAUTITETAL KATA TN
Slapkela tou e€apvou (50% tou cuvoAikou Babuov).

Ta keipeva avayvwong 6a AndBolv amno ta undpyovia
BBAla padnuatwy Kal SnUOodIAr EMLOTNUOVIKA TIEPLOSIKA.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:
Ytadulibng, A. (2009) Ae€iko Texvohoyliag kat Emotnuwy, ayyAoeAAnviko Ae€iko, eEAAnvoayyAKo
Ae€LKO, TEXVIKO EMLOTNOVIKO EKSOTELG STadUAISN, ABrva.
Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)
- Juvapn EMLOTNUOVIKA
neplodika:
EVSELKTIKOC TtivakaG XPNOLLOTIOLOUEVWY TIEPLOSIKWY TIPOG MEAETN KAl avaAuaon:

1. Physics World
2. Physics Today
3. Scientific American
4. New Scientist
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COURSE OUTLINE - ®#-012

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-012 SEMESTER | Spring
COURSE TITLE .
English Il
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 4

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | ENGLISH
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://new.edmodo.com/groups/e-phys-2-2018-29144543

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes
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The course is intended to teach students English terminology on subjects of physics and general
science and scientific approach and cooperation.

It is expected that after the successful completion of the course and completion of the specified
assessment, individual work, individual presentation and group work required by the students, they
will be able to:

*  Seek, recall and work with relative ease with texts that contain terminology related to their
specialty and subject matter.

e Create various types of well-structured physics texts and research communication
documents with differentiated goals and practices.

e Easily read and understand scientific papers and communications related to their subject
matter.

e Evaluate sample writing in English, and provide documentation services related to their
subject matter.

e Describe in English the research results or research and experimental processes to
participants and public bodies with a view to seeking international funding.

e Draw conclusions from data they find in sources in English regarding their subject matter.

e Have fluency in writing, spoken interaction, listening, written comprehension, and
productive speech at a level equal to or greater than the B2+ of the Common European
Framework of Reference of the Council of Europe in terms of their subject matter.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary
technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues

Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

* Search for, analysis and synthesis of data and information, with the use of the necessary
technology

* Adapting to new situations

*  Decision-making

*  Working independently

e Team work

*  Working in an international environment
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*  Working in an interdisciplinary environment

*  Production of new research ideas

*  Project planning and management

*  Production of free, creative and inductive thinking

(3) SYLLABUS

The class goal is to act as a continuation of the hands-on introduction to English academic texts and

terminology related to Physics. Major topics covered: Circular motion, Gravity, Electricy and Electric

circuits, Astrophysics, Molecular Physics, Climate change, Optics, Nuclear Physics. Further aid is

offered for the familiarization with authentic, subject specific texts and vocabulary. Development of

reading skills and techniques. Additional writing skills to be developed: Introduction to EuroCVs,

introduction to hands-on use of research databases and electronic resources in English.

The course is taught solely in English and has the following structure:

* Nine lectures covering the main topics outlined in the class goals, supplemented by relevant

texts, multimedia and exercises.

*  During this course, a combination of teaching practices is used which aim to optimize the

participation and learning of the participating students. Thus, in parallel with a multimedia-

enhanced presentation of the themes of each lecture in English, a form of continuous

assessment is carried out through a series of graded portfolio-based mini-assignments, and

a final written examination.

* Learning is aided by the extensive use of the interactive e-class Edmodo platform, where all

relevant notes, announcements, feedback, and so on, as well as online, multimedia and

other learning resources are posted.

* The reading texts are taken from existing course books and popular scientific journals.

* The general content of the course is geared towards teaching specific terminology related to

the field of the physics department. Furthermore, it aims to familiarize students with some

of the practical skills they will be required to develop as future scientists in real work

environments (oral presentations, writing letters, memos, participating in group meetings,

etc.).

* Anoverall aim is the improvement of the general communication ability of students in

English. During the course, students have the ability to extensively practice oral and written

skills as well as comprehension skills. At the same time, emphasis is placed on group-work,

peer evaluation and the use of authentic language material. In general, the structure of the

course is that of blended learning.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory

Communicating with students through a course website and
by email.
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education, communication with
students

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical art

practice, workshop,

interactive  teaching, educational
visits, project, essay writing, artistic

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Lectures 52
68
Course total 120

STUDENT PERFORMANCE
EVALUATION
Description  of the evaluation

procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art

interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done solely in English.

Students are assessed on the basis of four sub-categories:
a) Selection of a paper from a scientific journal of Physics,
which each student chooses to analyse and present both in
writing and orally, and submission of the rationale behind
the selection of a specific article. Selection of a second paper
on the same topic to compare key points. Provision of
written feedback to all students who submitted this
assignment. This assignment follows a relevant model given
to the students (3% of total grade).

b) Four-minute presentation of the paper, which each
student has chosen to present and compare with a second
paper. Provision of written feedback to all students who
submitted this assignment. This assighnment follows a
relevant model given to the students (17% of total grade).
c) Written of final project on the above-mentioned papers.
Provision of written feedback to all students who submitted
this assignment. This assignment follows a relevant model
given to the students (30% of total grade).

d) Final examination of the material covered during the
semester (50% of total grade).

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
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Ytadulidng, A. (2009) Ae€iko Texvohoyiag kat Ematnuwy, ayyAoeAAnviko Ae€Lko, eEAAnvoayyAko
Ae€LKO, TEXVIKO EMLOTNUOVIKO EkSO0ELS ZTadUAiSN, ABrva.
Sisamakis, M. (2019) Physics | and Il course lecture notes (ver. 3)

- Related academic journals:

Indicative list of suggested academic journals for initial study and discussion:
1. Physics World

2. Physics Today

3. Scientific American

4. New Scientist
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NEPIFPAMMA MAOGHMATOZ - ®-101

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-101 EZAMHNO ZMOYAQN | Xelpeptvo
TITAOE MAGHMATOE | | o)

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN

EBAOMAAIAIEZ

ToU paSniuaroc m.y. AlaAééels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVABSEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. o . , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV
AtahéeLg 4 7
Aoknoelg 2

lpooVate gelpéq av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | A

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAZ kat | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph101.edu.physics.uoc.gr/

MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypapovral Ta uadnotakd AmoTEAETUAT TOU UATUATOC OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG

kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UaSHUaToG.

SuuBouleurteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AroteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to MAaioto
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Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong
* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to Mapaptnuc B
* [lepiAnmtikoc O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv entuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Oa eival o Béon:

* Na yvwpilel ta Bacikd puokd HeyEDN, TIG ApXEC KOl TOUG VOUOUG TG MNXAVLKAG, TWV
Kupdtwy kal tg OepuoduvapLkig.

* Na propei va mpoadlopilel Toug puatkolg vopoug ou oxetilovral e Ta GUCLKA
dawvdueva yupw tou.

* Na prnopei va cuvdudlel Toug puOLKoUG VOUOUG KAl Va KAVEL XPHON TWV LadnUaTIKWY
epyaleiwv yla tnv enihuon clVBeTWV TPOBANUATWY.

* Na propei va g€nyel moloTikd ta GpuoLKA GaLVOUEVA KoL VO KAVEL TIOOOTLKEG EKTLUNATELG yLa
auTa..

* Na avadlopyavwaoeL TIG YVWOELG TOU OE €Va EVLALO 0LkodouNnua Baclopévo oToug Bactkoug
VOLOUG.

Fevikég IkavoTtnTeg

AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG QVaypapOVTAL OTO
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XProN KAl TWV armapaitnTwy

TeXVOAoyLwv 2eBaou6G 0Tn SLAPOPETIKOTNTA KAl OTNV TOAUTIOALTIOULKOTNTAL
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Afn anopdoswv Entibetén kowwvikrig, emayyeAuatiknic kat nkn¢ umeuduvotntac

Kot evatodnoiac oe Yéuata uiou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

Avamtuén emoTNUOVIKAG oKEYNG

Xprion tng BLBALoBRKNG Tou Mavemotnpiou kot ToAamAwy BLRALoypadIkwy tnywy
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdévoun péBodog perétng

Juvepyoaoia o€ opuddeg

YAomoinon EpEUVNTIKWV EPYACLWV

Alaxeiplon Tou Xpovou Kot mpoBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

Mnxavikn: Eloaywyn, KAipakeg — Kivnon og 1 dtdotaon — Kivnon og 2 dltaotdoelg — Nopot tou
Newton - KukAkn kivnon —Epyo, Auvaputkn & Kuwvntikn Evépyela, Atatipnon Evépyelag — Mpapikn
Opun & Kpoloelg — Neplotpodr| otepeol cwpatog — KUALan, otpodoppr] & pormr — NOpog tng

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019 oehida 23




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

MNaykoouag EAENG

Kupatiki: Tahaviwoelg — Kupatikr kivnon — Hxntka kOpata, Akouvotikr, @awvopevo Doppler —

EnaAAnAia & Itdoa KOpaTa — SUVTOVIOUOG

Oeppoduvaplkni: Ospuokpaocia & Wbavika agpla — Kwvntikr Bewpla aspiwy - Oepuotnta 106 VOROG

™G Oepuoduvaptkng — Evtpornia 20¢ VOUOG TNG OgpUOSUVALKAG

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHzZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.I.E. otn Atbaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotrplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmaldeuTIkEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

Apaoctnpiotnta ®dp ;;:M? VI:)O:IGW(
AtahéeLc 52
Aoknoelg 26
Melétn 132
JUvolo Mabruatog 210

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc

aéloAdynong

Méedobot
aétoAdynong, Awapoppwtikn n

Mwooa  AéloAoynong,

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral

Ka agloAoyolvtal ypamtd oto tEAog Tou e€apunvou, al\d

KOl e T(POOSOUG KATA TN SLAPKELD TOU e€aprvou.

MNpoodEépeTal Kat 6To £apvo e€dunvo, wg GpovtiotnpLako

pabnua, 8o (2) wpeg tnv epdopada.
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ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtrioeig
Juvroung Amavtnong, Epwtroelg
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

(5 ) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

"Quoikn", Halliday David, Resnick Robert, Walker Jearl

"@YZIKH A EMIZTHMONEZ KAl MHXANIKOYZ" - RAYMOND A. SERWAY, JOHN W. JEWETT

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-101

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-101 SEMESTER | Winter

COURSE TITLE .
General Physics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph101.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:
* Know the basic physical quantities, principles, and laws of Mechanics, Waves, and
Thermodynamics.
* Identify physical laws involved in natural phenomena.
* Combine physical laws and make use of mathematics tools to solve complex problems.
*  Explain qualitatively natural phenomena and make quantitative estimates and predictions.
* Reorganize their knowledge into a structure, based on the basic physical laws.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues
Working independently

Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Troubleshoot complex problems

Develop scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaborate in teams

Implement research work

Manage time and deadlines

(3) SYLLABUS

Mechanics: Introduction, Scales, - Motion in one and two dimensions - Newton's Laws - Circular
motion - Work, Potential and Kinetic Energy, Conservation of Energy - Linear momentum and
collisions — Solid body rotation - Angular momentum and Torque - Law of Universal Gravitation
Waves: Oscillations - Wave motion - Sound waves, acoustics, Doppler effect, - Superposition and
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Standing waves - Resonance

Thermodynamics: Temperature and perfect gases - Kinetic theory of gases - Heat and First law of

Thermodynamics - Entropy and Second Law of Thermodynamics

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Practices 26
Study 132
Course total 210

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,

The evaluation in the course is in Greek. The students are
examined and evaluated with a written exam at the end of
the semester. In addition, there are short mid-term exams
during the semester. The course is offered during the Spring
Semester also, but only as a tutorial course of two (2) hours
per week.
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public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

"Quoikn", Halliday David, Resnick Robert, Walker Jearl
"OYZIKH MA ENIZTHMONEZ KAl MHXANIKOYZ" - RAYMOND A. SERWAY, JOHN W. JEWETT

- Related academic journals:
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NEPIFPAMMA MAGHMATOZ - ®-102

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
ENINEAO ENOYAQN | NPOMNTYXIAKO
KQAIKOZ MAGHMATOZ | ®-102 EZAMHNO ZMOYAQN | Eapwd
TITAOZ MAGHMATOR | o

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWOAN TTOU OL NILOTWTLKEG UOVAOEG ATTOVEUOVTOL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU paSnAuaToc 1.y, AlaAésels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVABSEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. o . , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV
AtahéeLg 4 7
Aoknoelg 2

lpooVate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATOZ | A

yevikoU urtoBadpou,
£L61koU urtoBadpou, elbikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MNPOANAITOYMENA MAGHMATA: | OXI

FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MNPOZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph102.edu.physics.uoc.gr
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL (POLTNTEC UETA TNV EMLTUXN 0AOKANpwon Tou UadHiUaToG.
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SuuBouleurteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aid Biou Madnonc kat to lNapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

* Na yvwpilel ta Baoikd puaoikd pHeyEDn, TIG apXEG KOL TOUG VOLOUG TOU NAEKTPOUAYVNTLOUOU
KOLL TNG OTITIKAG

* Na propei va pHeleTd Kot va e€nyel TOLOTIKA Ta PUOCLKA PALVOUEVA, OXETIKA UE TOV
NAEKTPOUAYVNTIOUS KAL TV OTTTLKY, YUPW TOU KAl VA KAVEL TTIOGOTIKEG EKTLUAOELG YLt QUTA

* Na propei va cuvdudlel Toug pualkoUG VOUOUC TOU NAEKTPOUAYVNTIOMOU KAl TNG OTTTLKAG
KOl VA KAVEL Xprion TwV pabnuoatikwy epyaleiwv yia tnv eniAucn ocUVOeTWV MPoBANUATWY

* Na avadlopyavwoeL TIG YVWOELG TOU OE €Va EVLALO 0LKOSOUNua Baclopévo oToug Baatkoug
vopoug tou Maxwell.

Fevikég IkavotnTeg

AauBavovtag uroyn TLG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG QVaypapOVTAL OTO
MNapaptnua AutAwuarog kot napatidevral akoAovdwc) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oUv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOQOPLWY, UE TN XPrON KAl TWV armapaitnTtwy

TeXVOAoyLwv 2eBaou6G 0TN SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTNTAL
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uako meptBaAlov

Anfn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntag

kot evatodnoiac oe 9éuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeVBePNS, SNULOUPYIKNG KAL ETTAYWYLIKIG OKEYNG
Epyacia oe 51e9veg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwyv amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog perétng

Alaxeilplon Tou XpOvou Kol TpoBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ

Nopog Coulomb, nAektpiko medio kat Suvaptko, por) HhektpikoU mebiou kat Nopog Gauss, KATAVOUES
doptiou, aywyol oe nAektpooTartikr Lloopporia.

XwpnTKoTNTa KOl SINAEKTPLKA, evépyela amoBnkeupévn oe HAektpko medio.

PelUpa kal avtiotaon. AMAG LOVTEAD NAEKTPLKNG AYWYLUOTNTAG. KUKAWMATO oUVEXOUG PEUUATOG,
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kavoveg Kirchhoff. ®option mukvwTh.

1816TNTEG payvnTikoU mediou kat kivnon doptiou 6’ autd. Abvaun Laplace. Abvaun og peupatodopo
aywyo.

Mnyég payvntikou mediou. Ixéon Biot-Savart. Nopog tou Ampere, NOpog tou Gauss 0TO HayVNTIOUO.
Emaywyn kat Nopog Faraday.

Autenaywyn, Evépyela payvntikol nediou, kukAwpata RL, talaviwoelg o KukAwuata LC.
KukAwpato evoOAAaooopevou pelaTog, KUKAwpata RLC oTh 0glpd, GUVTOVIGUOG, LETOOXN LOTLOTEG.
PelUpa petatdéniong, e€lowoelg Maxwell, nAektpopayvnTikd KUpata.

Duon tou dwtdg, Apxn tou Huygens. Nopog tng avakiaong, StaBAacn, Nopog tou Snell, Stacmopa.
lEWUETPLKNA OTTLKA, OXNUATIOMOG EL6WAwWY, KATomTpa, Aemtol dakol kat ebapUoyEC.

MepiBAaon kot cupPoAn, meipapa SUTARG oXLoUAG Tou Young, cUBOAR o€ AEMTA UUEVLAL.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHZH

TPOMOZ NAPAAOZHZ | Mpoowmo e mpdowmo
Mpoowro pe npoowrno, E§ amootacews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emikowvwvia pe Toug GpoltnTéG péow LotooeAibag pabrnpatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kat péow email.
Xprjon T.M.E. otn Albaokalia, otnv
Epyaotnpiakn Exknaibeuon, otnv Emkowvwvia
UE TOUG POLTNTES

OPTANQZzH AIAAZKAAIAZ , ®opro¢ Epyaciag
Apaotnplotnta i
Eaunvou

Meplypagovral  avaAutikd@ o0 TPOMOG  Kat Atahé€elc 52

uedobol Stbaokaliag. AGKﬁGE C 26

Aladéetg, Seuwvapia, Epyaotnpiakr Aoknon, ME)\érn 132

Acgknon  [lebiou, MeAétn &  avdAuon

BiBAoypagpiag, @povriotiplo, Mpaktikn

(Tormo¥¢tnon), KAwuwkn Aocknon, KoaAAiteyviko

Epyacotipto, Awabpaotikn Stbaokalia,

EKauSeUTIKEG ETLOKEYELS, Ekmovnan UEAETNG

(project), Suyypacpn epyaciac / epyactwv,

KaAAwteyvikn Snutouvpylia, K.Am. SOVOho Maer’]uatoq 210

Avaypd@ovtal oL wpeg UEAETNG TOU QOoLTNTH
yla kade padnolaxn SpaotnpLotnTa KAGwe Kot
0oL WPEG un kadodNyoUUEVNG UEAETNG CUUPWVA
UE TIC apxEc Tou ECTS

AZIONOTMHIH MOITHTQON | H aflohdynon yivetal ota eAAnvikd. Ot dottntég e€etalovral

Kal aglodoyolvtal ypamtd oto TEAog Tou e€apunivou, alld

Meptypaeprn tng dtabdikaoiag aéioAoynol , , . ,
pLrpai te § aduoAcynong KOl LE TPOOSoUG Kata tn SldpkeLa Tou e€apnvou.

Mwooa AéoAdynong, Médobot aéloAdynang,
Awapopewtik 1 Supnepaocpatkr, Aokyaoia | NPOCHEPETAL KOL OTO XELUEPLVO EEAUNVO WG GPOVTLOTNPLAKD

MoMardris  Enoyris,  Epwtiioels ZOviouns | 4Bnua pe 00 (2) wpeg SL8aokaiac aokioewy TV
Anavtnong, Epwrtrioelc Avamtuéne Aokuiiwy,

Entiluon  TMpoBAnuatwv, [panti Epyaocia,
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ExkOeon / Avagopa, [pogopikn Eé€taon, sBéoud&a.
Anudota Mapouoiaan, Epyactnpiakn Epyacia,
KAwvikry  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Ava@épovtatl pnta TpooSLOpLOUEVA KPLTHPL
aéloAdynong kat eav kat ou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

1) "OYZIKH (Topog B): HAektpopayvntiopog, Zuyxpovn Ouoikn, Ixetikotnta” - ", Halliday David,
Resnick Robert, Walker Jearl

2) "OYZIKH A ENIZTHMONEZ KAl MHXANIKOYZ: HAekTplopog kat Mayvntiopog, Qwg kot Omtikn,
Juyxpovn Quown" Raymond A. Serway, John W. Jewett"

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®#-102

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-102 SEMESTER | Spring
COURSE TITLE .
General Physics Il
o INDEPE(I;J];ENT TEACHING ACTIVI'I;IIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the

whole of the course, give the weekly teaching hours and the total credits IS
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph102.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes
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Upon successful completion of the course, students will be able to:

*  Know the basic physical quantities, principles and laws of electromagnetism and optics

¢ Study and explain qualitatively natural phenomena about electromagnetism and optics
around him, and make quantitative estimates for them

*  Combine the natural laws of electromagnetism and optics and make use of mathematical
tools to solve complex problems

* Reorganize his knowledge into a unified system based on the basic Maxwell's laws.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Dealing with complex physical problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for on line lessons, sources of knowledge and simulations for electromagnetic and optical
phenomena

Create notes and standalone study method

Manage time and deadlines

(3) SYLLABUS

Coulomb's law, electric field and potential. Electric field flow and Gauss law, conductors in
electrostatic equilibrium.

Capacitors and dielectrics, energy stored in the Electric field.

Current and resistance. Simple electric conductivity model. DC circuits, Kirchhoff rules. Capacitor
charging.

Magnetic field properties and charge motion in magnetic fields. Laplace force. Strength in a wire
which is ¢ Magnetic field sources. Biot-Savart relationship. Law of Ampere, Gauss's Law in
Magnetism. Inductance and Faraday's Law.

Self-Inductance, Magnetic Field Energy, RL Circuits, Oscillations in LC Circuits.

AC Circuits, RLC Circuits, Tuning, Transformers.

Displacement current, Maxwell equations, electromagnetic waves.
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Nature of Light, Principle of Huygens. Law of Reflection, Refraction, Snell's Law.
Geometric optics, image formation, mirrors, lenses and their applications.
Interference, Young's double slit experiment, interference in thin films.

Narrow slit diffraction pattern, optical diffraction grating. Polarization of light.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
Lectures 52
The manner and methods of teaching are Practices 26
described in detail. Study 132
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
Course total 210

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE | The evaluation is done in Greek. Students are examined and
EVALUATION | evaluated in writing at the end of the semester, but also

with mid tern exams during the semester.
Description of the evaluation procedure

The course s also offered in the winter semester as a tutorial

lesson with two (2) hours teaching per week.
Language of evaluation, methods of

evaluation, summative or conclusive, multiple
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choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

"Fundamentals of Physics" D. Halliday, R. Resnick & J. Walker (Chapters 21 - 35).
"Physics for Scientists & Engineers" R. Serway & J.W. Jewett (part 4 and 5).

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-108

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ | ©-108 EZEAMHNO ZMOYAQN | XEIMEPINO

TITAOS MAGHMATOS Epyacotrpto Quotkng | - Mnxavikn & Oepuobduvauikn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWOAN TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU paSnAuaroc 1.y, AlaAésels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVAOES ATTOVEUOVTAL EVIaia YLa TO OUVOAO TOU UadnuaTog MONAAEZ
. o . , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvoAo Twv
TUOTWTIKWV UoVaSwV
Epyaotnplokég AoKNOELG 3 7

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | A

yevikou unoBadpou,
£L6tkoU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MNPOAMNAITOYMENA MAGHMATA: | To uaBnua £xeL WG MPOATIALTOU LLEVO TNV EMLTUXN
napakoAouBnon oto pnabnua revik Quown | (M-101)
EvvolotpiBeia Quaotkng (O-107).

FAQzzA AIAAZKAAIAZ ko | EAAnVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph108.edu.physics.uoc.gr/
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypagpovral Ta uadnotakd AOTEAETUAT TOU UATIUATOC OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enunedou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadHiUaTog.
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SuuBouleurteite to Mapdaptnua A

* [lepypacn tou Emutédou twv Madnotakwv AoteAeoudtwy yla kade éva kUkAo omoudwv ouupwva ue to MAaioto
Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na pmnopei va ekTIuioel T 6OAAPATA TIOU UTIELCEPXOVTAL OE KABE HETPNONG

*  Na pmnopei va ulomoLoel Bacikd MELPAPATA UNXOVIKAG KAl OEpLOSUVAULKAG

* Na xpnoiuomolei Baokd 6pyava TNG MELPAMATIKAG GUOLKAG

*  Na eKkTIUd TouG TapdyovTeG IOV EMNPEAIOUV TV €KBacn VO TELPAUATOC

*  Na ouvbdéoel TIC BEwpPNTIKEG TOU YVWOELG E TOV TIPAYUATLKO KOGUO

*  Na ouvbudlel epyactnplokd e€omALoUo wote va oxeSLAleL KawvoUpyla TElpAaTA

* Na xpnoluomolei ta epyadeia mou amattovvtal yla va enefepyacia kat ypadikn
QVaTaPAoTOCoN TIELPAUATIKWY SE60UEVWY

¢ Na avamti&el TNV IKAvOTNTA ToU 0Tn cuyypadh avadopwy PE EMLOTNOVIKH opBotnTa Kal
cadnvela

Fevikég IkavotnTeg

AauBavovtag untoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL oTo
MNapaptnua AutAwuarog kot napatidevral akoAoudwe) oe moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QrmapaitnTwy

TEXVOAoyLwv JeBaou6G 0Tn SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTN T
MpooapuOyn OF VEEG KATAOTAOELS JeBaoucg oto puoko neptBaAlov

Afn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ ueuduvotntag

kot evatodnoiac oe 9éuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeUVepNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Stemotnuoviko neptBaiiov
AAeG...
Mapaywyn VEwV EPEUVNTIKWY LEEWV

Opadikn epyacia

Katopeplopodg epyactov

Avalitnon Kat eKuadnon KovoUpyLwv UTIOAOYLOTIKWY EpYaAEiwv
YAomoinon EMOTNUOVIKWY EPYACLWY

Alaxeiplon xpOvou Kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Mépog A. Elcaywyn otn Oswpia ZdaApdtwy kat otnv Avalucn Aedopévwy

QUOLKEG HETPATELG KAl opAApaTa — InUavTika Pndia — Baokég Eévwoleg ITATIOTIKAG (Léon TN,
TUTILKA amOKALon pHéong TLUnG, Kavovikr katavoun) - MéBodol umoAoylopol obaApdtwy — Mpadikég
napactacelg — Eloaywyn otn pébBodo EAayiotwy TeTpaywvwy.
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Mépog B. Epyaotnplakég 0oKAOELG:
. AmAég peTpnoeLg Kat odbaAparta.

O 00 N OO U1 W N -

BaBuovounon Bepuootolyeiou.
10. Métpnon tou LWwdoug peuoTwy

. ATtAr} appovikn Kivnon o) am\o ekkpeUES, B) UOLKO EKKPEUEG.

. MeAétn EAeuBepng mTwong — HETPNoN TG eMtdyxuvong tng Baplitntac.

. MeAétn amAig KUKALKAG Klvnong — KEVTPOUOAoG SUvaypun.

. MeAétn neplotpodrig oTEPEWY CWHUATWY — poTtr) adpAaveLag.

. MeAétn tou 1ou Kat 20U vopou tou Newton otov agpdSpopo.

. MeA€tn appovikAg Kivnong kat e€avayKaopévng TOAAVTWonG.

. HAektplkd 1oodUvapo Bepuotntag kat MEtpnon Ogpuikng AywyLuotntag MetdAwy

. Oepuibopetpia. Metprioelg eldikig Bepudtntag otepewv — AavBdvouoa Bepudtnta theews —

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHzZH

TPONOZ NAPAAOZHZ
Mpoowro ue npoowrno, E§ anootdoews
eknaibevon KA.

MNpboowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
LE TOUG POLTNTEG

Xprion H/Y ywa avdAuon dedopévwy.

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meplypagovral  avaAutika o TPOmMoG Kat
uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakn Aoknon,
Acknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Awabpaotikn Sibaokalia,
EKtauSeUTIKEG ETLOKEYELS, Ekmovnan UEAETNG
(project), Suyypan epyaciac / epyaciwy,
KaAAwteyvikn dnutovpyia, K.Am.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
oL WPEG Un kKadobNyoUEVNG UEAETNG CUUPWYA
UE TIC apyEG Tou ECTS

, ®Doprog Epyaciog
Apaoctnplotnra Efonvoy
Epyaotnplaki Acknon 30
Mpoetolpacio avadopwv 100
MeA€tn 80
JUvoAo MaBruatog 210

AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynaong,
ALQUOPPWTIKA 1 SUUTEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung

H afloAoynon yivetal ota eA\nvikd. Ot pottntég e€etdlovral
TMPOOWTILKA.  KAT& Tn &ldpkela tou KkABe epyaotnpiou,
napadidouv ypamtég epyacieg kat afloloyolvtal ypamtd
oto té\og Tou e€apnvou.
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Anavtnong, Epwrtrioeic Avarmtuéng Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avagépovtat pnta mpoodLopLoUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQOMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

Epyactnplakég Aokroelg Quaotkig: Mnxavikn - Ogppdtnta, A. Zélag, Mavemniothuio KpAtng, HpdkAelo

(2013)

«Physics for Scientists & Engineers», R. Serway (Topot | & IIl), Metadpaon A. PeaBavng
«Physics» D. Halliday & R. Resnick (Topog A’), Metddpaon I'. NMveupotikog & I. Memovidng

Data reduction and error analysis for the physical sciences, P. R. Bevington & D. K. Robinson (McGraw

Hill, 1992; 2000)

MBavotnteg kat 2tatiotikh (Schaum’s Outline Series), M. R. Spiegel, Metadpaon 2. Nepoidng

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - -108

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-108 SEMESTER | Winter

Physics Laboratory | - Mechanics & Thermodynamics

COURSE TITLE
_ INDEPE(];I](ZI)ENT TEACHING ACTIVI'I;IIES WEEKLY
if credits are awarde for'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Laboratory 3 7

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Prerequisite courses are: General Physics | ({-101) or Physics
Concept Griders (©-107).

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph108.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes
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Upon successful completion of the course, students will be able to:

*  Estimate the errors involved in each measurement

* Implement basic experiments in mechanics and thermodynamics

* Use basic instruments of experimental physics

* Appreciate the factors that affect the outcome of an experiment

* Connect his theoretical knowledge with the real world

* Combine laboratory equipment to design new experiments

* Use tools required to process and plot experimental data

* Todevelop his / her ability to write reports with scientific accuracy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Teamwork

Work sharing

Test and learn new computer tools
Implementation of scientific reports
Handle deadlines

(3) SYLLABUS

Part A. Introduction to Error Theory and Data Analysis.

Physical measurements and errors — Significant digits — Basic concepts of Statistics (mean value,
standard deviation of the mean — Normal distribution) — Methods of calculation of errors — Graphs -
Introduction to the Least Square method

Part B. Laboratory exercises

. Simple measurements and errors

. Simple harmonic motion a) simple pendulum b) natural pendulum
. Study of free fall — measurement of the acceleration of gravity

. Study of simple circular motion — centripetal force

. Study of the rotation of solid bodies — moment of inertia

. Study of the 1st and 2nd Law of Newton on the air-track

. Study of harmonic motion and forced oscillations.

00 N O U B WN R

. Electrical Equivalent of heat and thermal conductivity of metals
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9. Calorimetry. Measurement of specific heat of solids — latent heat — calibration of thermocouple
10. Measurement of the viscosity of fluids.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Use of computers for data analysis.

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory education, | Communication with students via the course website and

communication with students | email.

TEACHING METHODS Activity Semester workload
Laboratory Practice 30
The manner and methods of teaching are Report preparation 100
described in detail. Study 80
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.
Course total 210

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE

EVALUATION
The student evaluation is performed in Greek. There

Description of the evaluation procedure students are evaluated:

- my means of an oral exam during the lab course

Language of evaluation, methods of
evaluation, summative or conclusive, multiple | - on the basis of their written lab reports
choice questionnaires, short-answer questions,
open-ended  questions, problem solving, | - and a written exam in the end of the semester.
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Laboratory exercises in Physics: Mechanics and Heat, A. Zezas, University of Crete, Herakleion, 2013
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Physics for Scientists and engineers, R. Serway

Physics, D. Haliday & R. Resnick

Data Reduction and Error Analysis for the physical sciences, P.R. Bevington & D.K. Robinson
Probabilities and Statistics, M. R. Spiegel, Schaum’s Outline Series

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-111

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-111 EZEAMHNO zNOYAQN

Xeluepvo

TITAOZ MAGHMATOZ2 , ,
levika Madnuatika |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPITITWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 S AIAASKANIAZ
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaldiac kat To CUVOAO TWV MIOTWTIKWY Uovadwv
AtahéeLg 4 7
Aoknoelg 2
MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG UETOSOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).
TYNOX MAGHMATOZ | A
YeVikoU urtoBadpou,
eLdkou urtoBavpou, eLbikevang
VEVIKWV YVWOEWV, avantuéng
oelotnTwv
NMPOAMAITOYMENA MAGHMATA: | OXI
FAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ph111.edu.physics.uoc.gr/
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
Ma6nolakd AntoteAécpata
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Meptypapovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEG UETA TNV ETLTUXN 0AOKApwon Tou uadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpooovtwv tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Aciktec Emutébwy 6, 7 & 8 tou Evpwrniaikou MAatoiou Mpooovtwy Aid Biou Madnonc kat to Mapaptnuo B

* [lepiAnmtikog O6nyog auyypapric Madnotakwv AmoteAeoudtwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

1. va yvwpilet Baolkec HaGNUATIKEG CUVAPTIOELG, TNV YPAPLKI) TOUG AVATTXPAOTAON,
QOUUNTWTEG, TOPAYWYOUGS KoL OAOKANPpWUATA TOUG

va KATAVOEL TNV EVvola TOU 0piou, TNG MAPAywWyouU KAl TOU 0AOKANPWUATOG

va XpnoUULOTIOLEL TIC TTAPAYWYOUS Kal T 0OAokAnpwuata yia BeAtiotomoinon, urtoAoylouo

ETLPAVELWY, OYKWV, UNKOUG KAUTTUAWVY

4. va avantuéeL CUVOPTHOELG OE OELPEC KAL VA EKTUUNOEL T OUYKALON TOU QVATTTUYUATOC

5. va ouvlUdOEL TIC YVWOELG TOU KL VI TIG EQAPUOCEL yLa Tnv eniluon ouvietwv
npoBAnuatwv

6. VA EQAPUOOTEL TIC YVWOELG TOU OE PUOLKA tpoBAnuata

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato apaptnua ATAwWUATos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 AUTEG
QAITOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6edouevwy | Zxeblaouog kat dtaxeipton Epywv
Kol TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T

lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NOLKAG

Autovoun epyaocia untevBuvotntag kat evatodnoliog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl UTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

ATOKTNON BACIKWY HOBNUATIKWY LKAVOTATWY yla Thv eniluan oUvBeTwV poBANUATWY
AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadIkwy Nywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog perétng
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Juvepyooia o€ opuadeg
Alaxeiplon Tou XpOvou Kol TpoBEeapLWY

(3) NEPIEXOMENO MAGHMATOZ

MpokatapkTikd: EuBeieg, ZuvapTtrioeLg Kal ypadLKEG TTOAPAOTACELS, EKBETIKEG CUVAPTHOELS,
avTiotpodeG cuVAPTNOELS KO AOyApLBUOL, TPLYWVOLETPLKEG CUVAPTHCELG KoL OL avTtioTpod£g ToUG,
TP APETPLKEG €LOWOELG. (0.5 eBdopdda) ‘Opla kal cuvexela: PuBuol petaBoAng kat opla, eUpecn
oplwv Kal MAgUpLKWY opilwv, Amelpa Opla, cuvEXela, epamtopeveg subeieg. (1.5 eBSoudadec)
MNapdywyot: H mapdywyog w¢ cuvaptnaon, N MapAywyos wg pubudg petaBoAng, mapdywyot
YWouévou mnAlkou Kat apvnTIKAG SUVaNG, TapAywyoL TPLYWVOUETPLKWY CUVAPTHCEWY, KavOvag
aAUCLOWTAG TaPAywWYLONG, TapaywyLon MeENAEYUEVNG cuvapTtnong. (1 eBdouddeg)

Edapuoyeég Mapaywywv: Akpdtata cUVOPTACEWY, Bewpnua HéonG TLUAG, OXAKA YPAdLKAG
MAPACTACNG, KATAOKEUT) LOVTEAWVY Kal BeATioTomoinan, ypauwonoinon, dtadopkd, uéBodog Tou
Newton, elcaywyn tou TUmou tou Taylor. (2 eBSoudadec)

OMokAfpwon: Adplota oAokAnpwaTa, Kavoveg oAokApwaong, oAoKARPwWon e avTlkaTdotaon,
EKTINON TTOCOTATWV UE XPHoN TIEMEPATUEVWY aBpolopdtwy, abpolopata Riemann kal oplopéva
oAokAnpwpata, Bewpnuo LEoNS TIUAG Kal BepeAlwdeg Bewpnua oAoKAPWGCNG, UTIOAOYLOMOG
OPLOUEVWY OAOKANPWHATWY HE QVTIKATAOTACH, aplOUnTIk oAokApwan, KUpLoL TUTIOL
oAokANpwaong, oAokARpwaon KATA MTAPAyOVTES, LEPLKA KAACLOTA, TPLYWVOUETPLKEG OVTLKATAOTACELG,
TUTOL OAOKANPWUATWY, CUCTHKATA UTIOAOYLOTIKAG AAyeBpag, ohokArjpwaon Monte Carlo,
YeVIKeUEVa oAokAnpwuata. (3 eBEouddeg)

Edapuoyég OAOKANPWUATWYV: YITOAOYLOUOG OYKWV e SLATUAOELS KOl TIEPLOTPOdN YUpW amtd ToV
afova, LOVTEA OYKWV UE XPrion KUAWVSPLKWY dAoLwV, UAKN KAUTUAWY oTo emtinedo, eAatrhipla
QVTALEG KOl AVEAKUOTAPEG, SUVAUELS PEUCTWY, POTIEC Kol KEVTPA HATaG. (2 eBSouadeg)
YriepBatikég cuvapTAOELS: AoydpLBpoL, EKBETIKEG CUVAPTHOELG, TAPAYWYOL AVTLOTPOP WY
TPLYWVOUETPLKWV CUVAPTACEWY , OAokAnpwpata, urepBoAikég ouvaptnoels. (1 eBdopada)
Anelpeg Zelpéq: Opla akolouBlwv, umoakolouBieg, bpayuéveg akohouBieg, puebodog Picard, amelpeg
OELPEG, OELPEC UE A apvNTLKOUG OPOUC, EVOAACGOONEVES OELPEG, ATOAUTN GUYKALON, UTIO CUVORKEG
oULykALon, Suvapooelpég, oelpég Taylor kal Maclaurin, edappoyég duvapoostlpwy (2 eBEoUadec).

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ | Mpoowmo e mpdowmo
Mpdowrmo ue npoowrno, EE
QITOOTAOEWG EKTTALOEVON K.ATL.

XPHZH TEXNOAOTIQN | Emikowvwvia pe Toug GpoltnTéG Héow LotooeAibag pabnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kat péow email.
Xpnion T.M.E. otn Atbaockalia, otnv
Epyaotnplaxn Eknaibevaon, otnv
Emikotvwvia |UE TOUG QOLTNTES

OPTANQZH AIAAZKANIAZ A 5 ®oprog Epyacioag
paotnplotnTa Efannvoy
Meptypagovrar avalutikd o TPOmog | | Atohé€elc 52
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ko pedodol Stéaokadiog. Aoknoelg 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAétn &

avaduvon BiBAoypapiag,

@povrtiotrplo, Mpaktikn

(TomoS¢tnon), KAk  Acknon,

KaAAtteyviko Epyaotrpto,

JUvolo Mabruatog 210

Alabpaotikn Stbaokalia,
EkmaiSeuTIKEG emLOKEWYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaoctwyv, KoAAiteyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  uadnotakn
Spaatnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIONOTMHIH MOITHTQON | H afloAdynon yivetal ota eAAnVIKA. Ot doltnTtég
alohoyouvtal pe S1a6pacTikh UTIOAOYLOTLKN g€€Taicn 0TO
lepwpaen me Slabikaoiag té\og Tou e€aprvou, aAld Kal Pe TPOoOSouG KATA Th

aloAdynonc SldpkeLla Tou e€aprvou.

MNpoodEpeTal Kat 0To £apLvo €€apnvo cav GpovILoTNPLAKO

Mwooa  Aéodoynong,  MéBobot udBnua 600 (2) Gpeg v efdopasda.

aétoAdynong, Awapoppwtikni n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  EmtAoyng, Epwtrioeig
uvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, Enidvon
MpoBAnuatwv, [lpantn  Epyaocia,
ExOeon / Avagopd, [lpopopiki
Eé€taon, Anudoiwa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon AoUOevoug,  KaAditeyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBactua amo Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:
«THOMAS, Amelpootikog Aoylopog» — J. Hass, C. Heil, M.D. Weir, (Tépot | & Il) — Metadpaon T.

KwtoomouAog

MOAIN NANENIZTHMIOY KPHTHZ 12 SentepuBpiou 2019 oeliba 49




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

«Avwtepa MaBnpatika», M.R. Spiegel.

«Aladoptkog kot ONoKANPWTIKOG Aoylopde» - M. Spivak.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - #-111

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | -111 SEMESTER | Winter

COURSE TITLE
General Mathematics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph111.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES
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Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

« Description of the level of learning outcomes for each qualifications cycle, according to the

Qualifications Framework of the European Higher Education Area

» Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* know basic mathematical functions, their graphic representation, asymptotes,

derivatives and integrals

* understand the concept of limits, derivatives and integrals

¢ use derivatives and integrals in optimization and evaluation of areas, volumes,

curve lengths

* develop functions in series and estimate their convergence

* combine their knowledge and apply them to solve complex problems

* apply their knowledge to physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Acquiring basic mathematical skills for solving complex problems

Developing scientific thinking

Using of the university library and multiple bibliographic sources

Searching for sources, simulations, and online lessons

Creating notes and standalone study method
Collaborating in teams
Managing time and deadlines
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(3) SYLLABUS

Introductory material: Straight lines, functions and plots, exponential fubctions, inverse
functions and logarithms, trigonometric functions and their inverses, parametric equations (0.5
weeks)

Limits and Continuity: Rates of change and limits, computing limits and side limits, infinite limits,
continuity, tangent lines (1.5 weeks).

Derivatives: The derivative as a function, the derivative as a rate of change, derivative of a
fraction and a negative power, derivatives of trigonometric functions, derivation chain rule,
derivative of an implicit function (1 week).

Applications of derivatives: Extrema of functions, mean value theorem, rules for plotting
functions, construction of optimization models, differentials, Newton's algorithm, introduction of
taylor's formula (2 weeks).

Integration: Indefinite integrals, integration rules, integration by substitution, intergral estimates
from finite sums, Riemann sums and definite integrals, mean value theorem, fundamental
theorem of integration, evaluation of definite integrals by substitution, numerical integration,
main types of integration, integration by parts, partial fractions, trigonometric substitutions,
computational algebra systems, Monte Carlo integration, generalized integrals (3 weeks).
Applications of integrals:Calculation of volumes by slicing and rotation around an axis, by using
cylindrical shells, calculation of lengths of curves in the plane, springs, pumps, elevators, fluid
forces, center of mass and torques. (2 weeks).

Non-algebraic functions: Logarithms, exponentials, derivatives of inverse trigonometric
functions, integrals of hyperbolic functions.(1 week)

Infinite Series: Limits of sequences, subsequences, bounded sequences, Picard's method, infinite
series, non-negative series, alternating series, absolute convergence, conditiuonal convergence,
power series, Taylor and Mclaurin series, applications of power series (2 weeks).

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory

education, communication with

students
TEACHING METHODS Activity Semester workload

Lectures 52

The manner and methods of teaching | | Practices 26

are described in detail. Study 132
Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational

visits, project, essay writing, artistic Course total 210
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creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek. Students are evaluated in
computer interactive examination at the end of the
semester, but also with mid-term exams during the
semester.

It is also offered in the summer semester as a tutorial two
(2) hours per week course.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«THOMAS, Calculus» — ). Hass, C. Heil, M.D. Weir, (Vol. | & II)

«Higher mathematics», M.R. Spiegel.

«Differential and Integral Calculus» - M. Spivak.

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-112

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-112 EZAMHNO ZMOYAQN | Eapwd

TITAOZ MAGHMATOZ

levika Madnuatika Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVAOEG QTTOVELLOVTAL EVIALX YLa
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV

EBAOMAAIAIEZ

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

QPE2

AtahéeLg

Aoknoelg

Mpoo¥<ate aelpég av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikeuang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph112.edu.physics.uoc.gr/

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emuneébou twv Madnotakwv AoteAsoudtwy yLa kade éva kKUkAo omouvdwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O8nyoc¢ ouyypapric Madnotakwv AmoteAeoudtwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

¢ Na yvwplilel twe neptypapovtal padnuatika éva eninedo, pia evdeia n ula tuyaia
KautuAn oto xwpo.

*  Na umopei va UurtoAoyioeL TNV KAUTTUAOTNTA, TNV OTPEYN K..T.A. LULAG KAUTTUANG KoL val
KQTaVOEL TNV onuacio Toug

*  Na uropei va kavel tnv UEAETN ULaG ouvaptnong moAAwv petaBAntwv, va urtoAoyilet Tig
UEPLKEC TTAPAYWYOUC TNG, TA AKPOTATA THC K.T.A.

*  Na uropei va urtoAoyioet SMAQ-TPUTAd 0AOKANPWUATA KoL VO KATAVOEL TNV YEWUETPLKN
T0UG onuaacia.

*  Na uropei va AUvel cUvIeta mpoBAnuata mou amaLtouV ToV CUVSUXOUO YVWOEWV.

*  Na umopei va epapUooEL TIG YVWOELG TOU O€ TpoBAnRuata Quaotkng.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua ATAwuatos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyr o€ VEEG KATAOTATELG
2eBaoog oto puatko meptBaiiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KoL QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVBeTWV TpoBANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywy
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdévoun péBodog perétng

Juvepyooia o€ opuadeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeiplon Tou XpOvou Kol poBEeTLWY

(3) NEPIEXOMENO MAGHMATOZ

MNopaUeTpLkeég EELOWOELS KOl TTIOALKEG OUVTETAYUEVEG
MapAUETPLKOTIOLNOEL KAUTIUAWY OTO €eMimedo, AOYLOUOC HUE TAPAUETPLKEG KOMUTTUAEG, TIOALKEG
CUVTETAYMEVEG, YPADLKEG TTAPACTACELG, EUPASA KAL LAKN, KWVIKEG TOUEG. [1.5 eBSouddec]

Alavuouata Kal YeWUETPIA TOU Ywpou
Tplodldotata CUCTAMATA CUVTETOYUEVWY, SLavUOUATA, ECWTEPLKO Kal EWTEPLKO YLVOUEVO,
guBeieg kat enimeda, KUAWSpoL kat emidaveleg Seutépou Babuou. [1.5 eBdouddec]

AlOVUOUATIKEG OUVAPTHOELG KAl Kvnan oTo xwpo
KaumuAeg oto xwpo, oOAoKANpwHATA SLOVUCUATIKWY CUVAPTACEWY, UAKOG TOEOU, KAUMUAGTNTA Kal
KaBeta Stavuopata KapmuAng, taxvtnTa Kot emtayuvon. [1 eBdopddal

Mepikéc mapaywyot

JuvaptAoelg MoAwy peTaPAntwy, OpLa, CUVEXELD, HEPLKEG TAPAywYOoL, aAUCLOwWTH Tapaywylon,
napdywyol katevBuvong, Stavuopata kAiong, edamtoueva emineda, akpOTOTA KAl COYMATIKA
onueia, moAamhaclaotég Lagrange, avamtuypa Taylor, cuvaptroelg pe HetaBAnTEG UTO cuvOnKn.
[2 eBSopadec]

MoAAdarnAd oAokAnpwuata
AutAd Kal TpuTAd ohokAnpwpata Kal epappoyés. [3 eBSouddec]

OlokAnpwuarta kat dtavuouatika nedia

ErukapmUAla ohokAnpwpata, Slavuopatikd media, €pyo, kukAodopia, por, cuvtnpntikd nedia,
Bewpnua Green oto eminedo, emipavelakd ohokAnpwuota, Bewpnua Stokes, Bewpnua anokAlong.
[3 eBSopadeg]

EravaAnyn kat aoknoeig otnv taén
[1 eBbopadal

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowo Le mPdowmo
Mpoowrmo ue npoowrno, EE
QTTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Abaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG
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OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

ExkmatbeuTikEG emLokEYeLg, Ekmovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

, ®oprog Epyaciag
Apaotnplotnta Efaprivou
AlahéeLc 52
Aoknoelg 26
MeAétn 132
JUvolo Mabruatog 210

AZIOAOTHZH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emidoyng, Epwtroeig
Zuvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudoiwa  [lMapouociaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetal ota eAAnvikd. Ot dottntég e€etalovral
Ka agloAoyolvtal ypamtd oto tEAog Tou e€apunvou, al\d
KOl e T(POOSOUG KATA TN SLAPKELD TOU g€aprvou.

MNpoodEépeTal Kat 0To XeLePLVO €dunvo oav
dpovtioTnplako padnua dvo (2) wpeg tnv efdoudda.
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(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«ATIELPOOTIKOG Kot OAOKANPWTIKOG Aoylopde» téuog I, Finney, Weir, Giordano, NEK
«ATIELPOOTLKOG Kot ONOKANPWTLKOG AOYLOHOG» TOMOG I, Top Amtootol, ek8doeLg ATAavtig
«Avwtepa Mabnuatika» Spiegel, ekdooeilg EXNMI (Shaum)

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-112

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-112 SEMESTER | Spring

COURSE TITLE General Mathematics Il

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph112.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course students will be able to:

¢ Know how to describe mathematically a plane or a curve in space.

* Calculate the curvature, torsion etc of a curve and understand their meaning

¢ Study the properties of a function of many variables, calculate its partial derivatives, its
extremes, etc.

* Be able to calculate double and triple integrals and understand their geometric meaning.

* Solve complex problems that require combining the acquired knowledge.

* Be able to apply their knowledge to physical problems.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Solving complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Implementation of research work

Manage time and deadlines

(3) SYLLABUS

Parametric equations and polar coordinates
Parametric representation of curves on the plane, calculus with parametric curves, polar coordinates,
graphic representation of functions, areas and lengths or curves, conic sections. [1.5 weeks]
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Vectors and the geometry of space

Coordinate systems in three dimensions, vectors, scalar and vector product, lines and planes,
cylinders and surfaces of second order [1.5 weeks]

Vector functions and movement in space

Curves in space, integrals of vector functions, length of an arc, curvature and normal vectors of a
curve, velocity and acceleration. [1 week]

Partial derivatives

Functions of many variables, limits, continuity, partial derivatives, chain rule, directional derivatives,
gradient, tangent planes, extrema and saddle points, Lagrange multipliers, Taylor expansion,
functions with constrained variables. [2 weeks]

Multiple integrals

Double and triple integrals and applications [3 weeks]

Integrals and vector fields

Line integrals, vector fields, work, circulation, flux, conservative fields, Green’s theorem on the plane,
surface integrals, Stokes theorem, divergence theorem. [3 weeks]

Course review and in class problems [1 week]

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory

education, communication with

students
TEACHING METHODS Activity Semester workload

Lectures 52

The manner and methods of teaching | | practices 26

are described in detail. Study 132
Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational

visits, project, essay writing, artistic Course total 210

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS
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STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek. Students are examined and
evaluated in writing at the end of the semester, but also
with mid tern exams during the semester.

It is also offered in the winter semester as a tutorial lesson
with two (2) hours a week.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«THOMAS, Amnelpootikdg Aoylopdg» —R. L. Finney, M.D. Weir, F.R. Giordano, (Topot | & I1) —

Metadpacn M. AvtwvoyLavvakng
«Avwtepa MaBnpatika», M.R. Spiegel.

«Aladoptkog kot ONOKANPWTIKOG Aoylopde» - M. Spivak.

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-113

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-113 EEAMHNO ZMNOYAQN | Xeluepwvo

TITAOZ MAGHMATOZ , ,
Madnuartika yia Quatkoug |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOT) TTOU OL TILIOTWTLKEG AOVAOEG ATTOVEUOVTAL OE
EBAOMAAIAIEZ

SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg e NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa AT TG MONAAEZ
T0 0UVOA0 Tou puadnuarog avaypayte tic eBdouadlaiec wpeg
Stdaokaldiac kat To CUVOAO TWV MIOTWTIKWY UovVadwvV
AlahéeLc 4 7
Aoknoelg 2

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG UET0HOL TTOU XPNOLUOTTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | A

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAZ kau | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph113.edu.physics.uoc.gr/
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
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Ko LkavotnTteg kataAAnAov enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emuneébou twv Madnotakwv AmoteAeoudtwy yLa kade éva KUKAo armoudwv
oUupwva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

e [lepypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O8nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv enttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Vo eivat o 9éon:

*  Nayvwplilet T eivat ot utyadikol aptduol, mivakeg, Stavuouatikol ywpotl, opBoywviotnta,
opifoucoeg, tbloTiues kat Ldtodtavuouata.

*  Na uropei va avayvwpllet ta kataAAnAa padnuatika avrikeiueva mov Ja xpeLlaotei ya va
emAUoeL éva mpoBAnua

*  Na uropei va epapuolel TIG YVWOELS TOU yLa TNV eniAvan cUvIeTwv uadnuatikwv
npoBAnuatwv

*  Na uropei va cuvdualel TI¢ yVWOELG TOU yLa TNV anodetén tSlotntwy twv LadnUatikwyv
QVTIKELUEVWY

*  Na Slakpivel TIG OLOLOTNTEG KAL TIG CXECELG TTOU EXOUV TA UATNUATIKA AVTIKEIUEVA WOTE VA
EVOTTOLNOEL TIC KALVOUPYLEG YVWUOELC TOU

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato lapaptnua AUTAWuATos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG QO AUTEG
QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

moAumoALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtibelén kolvwVIkng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia unevBuvotntag kat evatodnoioag os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

Avamtuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat toAAamAwv BLBAloypadIkwy Nywv
Avalntnon mNywyv, NAEKTPOVIKWY padnudtwy amno to dtadiktuo

Alaxeilplon Tou XpOvou Kol TpoBEeCLWY
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(3) NEPIEXOMENO MAGHMATOZ

Muyadikol aplBuol: Oplopdg. AAyeBpPLKES LBLOTNTEG. H YEWUETPLKN TTAPACTACH, TO HETPO, KAL O
oLTUYNG eVOG pLyadikol aplBpou. H Tplywvikn aviodtnta. H oAk popdn: 0pLopa Kal mpwievouca
TLUN TOU opilopaTog evog pyadikol aplBuol. H ekBetikn popdn: TUmog tou Euler. Auvapelg kat pileg:
tumog tou de Moivre.

Mivakeg kat amaloldr Gauss. H yewpeTpia Twv ypappikwy e€lowoswv. Napadetypa amaAoldng
Gauss. ZUUPBOALOUOC TILVAKWY Kol TTOAATAQGLOGUOG TILVAKWY. TPLYWVLKOL TTapAyovTeg Kal evaAayEg
YpaUUWY: tapayovtomnoinon LU. Avtictpodol mivakeg kot avaotpodol mivoKeg.

ALavUoUATIKOL XWPOL KL YPOUULIKEG EELOWOELG. ALOVUGHOTLKOL YWpoL Kal urtoxwpol. Altalowdn ot
YPOUULIKS cUoTNUO M €ELOWOEWV HE N AyVWOTOUG: oL AUCELG TNG Ax=0 kal oL AUoEL ThG Ax=b.
Mpappikn avegaptnotia, Baon, kat dtdotacn. OL téooeplg OepeAlwdelg umdxwpot. Mivakeg Kat
YPOUULIKEG ATIELKOVIOELS (YPOUULKOL LETACXNUATIOMOL).

OpBoywvidtnta. OpbBoywvia Stavucpoata Kal opBoywviol UTIOXwpPOoL. ECWTEPLKA YIVOUEVA KOl
nipoPoAég oe euBeieg. MpoBoAég kat ol BEATLOTEG AUOELG EAAXLOTWY TETPAYWVWV TNG Ax=b.
OpBoywvieg Baoelg, opBoywviot Ttivakeg, kal n opOokavovikonoinen Gram-Schmidt.

OpliZouoeg. 16816TNTEG TG Oplloucag. TUTOL yia TNV opilouca. Epappoyég Twv opl{oucwy:
UTIOAOYLOWOG TOU avtioTpodou mivaka, kavovag tou Cramer, dykog evog n-8ldotatou
napaAAnAerunédou, €vag TUTIOC Yl Toug 08nyoug.

1610TLpEG Kat Blodtaviopata. OLAUoELg TNG Ax=AX. Alaywviomoinon evog mivaka. E€lowaoelg
Sladopwv Kat oL SUVANELS A, Muiyadikol mivakeg: cuppeTpLkoi Eévavtt Epuitiavwy, kat opBoywviot
€vavtl povadlaiwv. Metaoyxnuatiopol opotdtnrag.

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo e mPpdowmo
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Abaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPTFANQZzH AIAAZKAAIAZ et ®Doprog Epyaciog
E§aunvou
Meptypagovrar avaAutikd o TPOmog | | Atahé€elg 52
Ko uédodbot btbackaliag. Aoknoelg 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,

@povrtiotriplo, Mpaktikn

(TomoY¢tnon),  KAwwn  Acgknon,

KaAAtteyviko Epyaotrpto,

JUvolo Mabruatog 210

Alabpaotikn Stbaokalia,
EkmatdeuTIKEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
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epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtrioeig
Jouvroung Amavtnong, Epwtroeglg
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug,  KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral

Kat agloAoyolvtal ypamtd oto téAog Tou e€apunvou, ald

KOl e T(POOSOUG KATA TN SLApKELD TOU e€aprvou.

MNpoodEpeTal Kat 0To £apLvo €€ApNVo cav GpovILoTNPLAKO

padnua 8o (2) wpeg tnv efdoudda.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. G. Strang, “‘Tpapuikn AlyeBpa kal Ebappoyeg” (Mavemotnuiakég Ekdooelg Kprtng, HpdkAelo,

2008).

2. R. V. Churchill kat J. W. Brown, “Muwyadikég ouvaptnoelg kal epappoyEg” (MavemoTnuakeg
Ekb600elg Kprtng, HpdkAelo, 2001). KeddAato 1.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-113

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®©-113 SEMESTER | Winter
COURSE TITLE . )
Mathematics for Physics |
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS
total credits
Lectures 4 7
Exercises 2
Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES:

NONE

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

http://ph113.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Know what complex numbers, tables, vector spaces, orthogonality, determinants,
eigenvalues and eigenvectors.

* Be able to recognize the appropriate mathematical objects that should be used to solve a
problem

* Be able to apply their knowledge to solve complex mathematical problems

* Be able to combine their knowledge in order to prove the properties of mathematical
objects

* To distinguish the similarities and relationships that mathematical objects have in order to
unify their new knowledge

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Solving complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, and online lessons

Manage time and deadlines

(3) SYLLABUS

Complex numbers. Definition. Algebraic properties. Geometric representation, modulus, and the
conjugate of a complex number. The triangle inequality. Polar form: argument and principal
value of the argument of a complex number. Exponential form: Euler's formula. Powers and
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roots: de Moivre's formula.

Matrices and Gaussian elimination. The geometry of linear equations. An example of Gaussian
elimination. Matrix notation and matrix multiplication. Triangular factors and row exchanges: LU
factorization. Inverse matrices and transpose matrices.

Vector spaces and linear equations. Vector spaces and subspaces. Elimination in a linear system
of m equations with n unknowns: the solutions of Ax=0 and the solutions of Ax=b. Linear
independence, basis, and dimension. The four fundamental subspaces. Matrices and linear maps
(linear transformations).

Orthogonality. Orthogonal vectors and orthogonal subspaces. Inner products and projections
onto lines. Projections and the optimal least squares solutions of Ax=b. Orthogonal bases,
orthogonal matrices, and the Gram-Schmidt orthonormalization.

Determinants. Properties of the determinant. Formulas for the determinant. Applications of
determinants: computation of the inverse matrix, Cramer's rule, the volume of an n-dimensional
parallelepiped, a formula for the pivots.

Eigenvalues and eigenvectors. The solutions of Ax=Ax. Diagonalization of a matrix. Difference
equations and powers A, Complex matrices: symmetric vs Hermitian and orthogonal vs unitary.

Similarity transformations.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the

Activity

Semester workload

Lectures

52

Practices

26

Study

132

Course total

210
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ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to student

The evaluation is done in Greek. Students are examined and
evaluated in writing at the end of the semester, but also
with mid tern exams during the semester.

It is also offered in the spring semester as a tutorial lesson
with two (2) hours a week.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. G. Strang, “"Tpaupwkr AlyeBpa kat Epapuoyég” (Mavemotnuiokeg Ekdooelg KpRtng, HpdkAelo,

2008)

2. R. V. Churchill kat J. W. Brown, "MuyaSikég cuvapTioeLg Kal epappoyEg' (MavemoTn ke
Ekb600elg Kprtng, HpdkAelo, 2001). KeddAato 1.

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®-150

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
ENINEAO SNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-150 EZAMHNO ZMOYAQN | XEIMEPINO
TITAOZ MAGHMATOE || .\ oot

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TIEPITTTWAN TTOU OL NILOTWTLKEG LOVAOEG QTTOVELOVTAL OE SLOKPLTA UEPN

EBAOMAAIAIEZ

ToU padnuartog m.x. Aadé€eig, Epyaotnplakég Aokroels K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVABEG QITOVELOVTAL EVIALX YLa TO CUVOAO TOU UadNuUaTog MONAAEZ
. .. , . AIAAZKAANIAZ
avaypayte T eBbouadiaie¢ wpeg Stdaokaliag kat To cuvoAo Twv
TOTWTIKWV povadwyv
Alalé€elg 2 4
Epyaotnplakeg AOKNOELG 3

lpooV<ate gelpéq av ypetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).
TYNOzZ MAOGHMATOZ | A

yevikoU unoBadpou,

€161kou uroBadpou, elbikevong

VEVIKWV YVWOEWY, avantuéng Seélotntwv
MNPOANAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvKA

ESETAZEQN:

TO MAGHMA NPOzZ®EPETAI ZE | NAI

®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

https://ph150.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagovral Ta uadnotakd amoTEAETUATA TOU UATHULATOC OL CUYKEKPLUEVES YVWOELS, SEELOTNTEC KAl LKAVOTNTEG KATAAAAou

enutébou mou Ja ATTOKTHTOUV OL QPOLTNTEG UETA TNV ETULTUX 0AOKApwan ToU UadiuUaTog.
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SuuBouleurteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omouvbwv cuugwva ue to MAaioto
Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog ol pottntég Ba elval oe Bon:

*  Na yvwpilouv tn Xprion BacLkwV TPOoypaAUUATWY TOU UTTOAOYLOTH

*  Na neplypddouv T Sopr, To XOAPAKTNPLOTIKA KOl TLG XPrOELS TOU AELTOUPYLKOU GUCTAATOG
linux

¢ Na Katavoouv ToV pOAo TwV AELTOUPYLIKWY CUCTNHATWY oTnV Aettoupyia evog urtoloyloth

* Na avayvwpilouv kat va cuvdudlouv amhég evtoAég Slaxeiplong apxeiwv kat directories tou
AettoupyikoU cuothpatog linux

*  Na mpocoblopilfouy TIG KATNYOPLEG XpNOTWV Kal TLG ASELEG XProNG TG KABe katnyopiag
(permissions)

*  Na avayvwpilouv Tig evtoAég yia achain cUVEEOHN UE ATTOUAKPUGUEVO UTIOAOYLOTH

*  Na nepypadouv éva ftp server kat va avayvwpilouv Tig eVTOAEG yla cUVEESH GE AUTOV Kall
Slaxeiplon Twv apyeiwv tou

*  Na Slaxelpifovral ta apyeia, ta directories kat ta SIKALWUATA TWV XPNOTWV
XPNOLUOTIOLWVTAG TLG AVTIOTOLYXEG EVTOAEG.

* Na ocuvbéovtal o€ AMOUAKPUGHUEVOUG UTTOAOYLOTEG yLa va eKTEAOUV EVTOAEG Kal val
avtal\dooouv apyeia.

*  Na npocoblopilouy TI¢ BaCIKEG APXEG TOU TTPOYPAUUATIOMOU

*  Na mapdyouv amAoUlg aAyoplBuoug yla tnv emiluon eUKoAwv poBAnUdTwy

*  Na neplypadouv ta Baotkd ototyeia kat TIq Aettoupyieg tou Matlab

*  Na xpnoluomololv mivakeg kat Stavuopata oto Matlab

*  Na ektedolv mpdtelg cuvdualovtag Mivakeg, SLavUoUaTa Kol TEAEOTEC

* Na enilbouv oUvOeta alyeBpikd mpoPAnuata pe to Matlab

*  Na oxedlalouv ypadLkéG TaPaoTACELS 2 Kat 3 SLooTACEWY

*  Na avayvwpilouv Ti¢ Sopég emAoyng Kal Tig Sodég emavalnyng

*  Na avayvwpilouv T cuvaptioelg BLBALoBAkng tou Matlab

*  Na mapdyouv MPoypapUaTIOTIKO Kwdika og Matlab yia thv emiluon oUvBetwv mpofAnuaTwy

* Na mapdyouv cuvaptnoels (functions) ce Matlab

* Na aflomolotv to Matlab yla umoAoylopoUg kat tn Snuloupyia ypadLlkwy mapacTACEWY OTLG
EPYAOTNPLAKEG AVADOPEG TWV TIELPAUATWY PUCLKAG

*  Na dnuloupyolv éyypada Kelévou e Th xprion tou Libre Office Writer kat va eLodyouv
HaONUOTIKEG EELOWOELG, ELKOVEG, TIIVAKEG Kat ypadriuata

¢ Na mapdyouv ypadikég mapaocTdcelg pe tn xprion tou Libre Office Calc

* Na aflomolovv tv edpappoyn Libre Office atn cuyypadn, otov unoAoyLopod odaApudTwy Kal
OTNV EVOWHATWON YPADIKWY TTAPACTACEWY OTLG EPYACTNPLOKEG AVADOPES TWV TELPAUATWY
dUOLKAG

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG QVaypapOVTaL OTO
MNapaptnua AutAdwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QrmapaitnTtwy

TEXVOAOYLWV eBaoudg otn SLaPOoPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA

pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uako neptBaAlov

Afn anopdoswy Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ urmevduvotntac
Kot evatodnoiac oe Yéuata uAou

Autovoun epyaaoia
A0KNON KPLTLKIG KL QUTOKPLTLKIG
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Ouaédikn epyacia Mpoaywyn t¢ eEAeUVepNS, SNULOUPYIKNC KAL ETTAYWYIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov
Epyacia oe Semotnuoviko neptBaiiov AMeG...

Mapdaywyn VEwV EPEUVNTIKWY LEEWV

e Avamrtuén Slemotnuovikol Vel ATog

e Xpnon véwv TEXVOAOYLWV

e  AvalAitnon, avaluaon kat cUvBeon dedopévwy Kal TANPodopLWY, E TN XPHON KL TWV
QTAPALTNTWY TEXVOAOYLWV

e Autdvoun epyacia

*  Jyvepyaoia o ouAadeg

*  [poaywyn TG SNULOUPYLKAG KAl EmMaywyLlkng okéPng

e Aloxeiplon tou xpovou kal mpoBeouLwv

* Efowkeiwon pe tg TNE

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyr 0Toug UTTOAOYLOTEG: ZUVOTITIKH ELCOYWYI 0TOUG YTTOAOYLOTEG. AOUH UTIOAOYLOTWY,
TiepLdEPELOKA, AELTOUPYIKA ZUOTAMATO. BAOIKA XapaKTnpLoTIKA. Emeélynon BacIkwy evvolwy.
Mpoypdppata neptiynong (web browsers) kat HAektpoviko Taxudpopeio (Email).

M'vwpuia pe to ypadikd meptBdilov tou Linux. Login, logout Eloaywyn oto AsltoupyLko SUotnua
UNIX & GNU/Linux

NeLtoupyLkd cuotipata. Zuothuata Apxeiwv. Alaxeipion apxelwv. Baolkég evtoAég kot ehapUOYES
TouG. Kewpevoypadol. Adeleg Xpriong. Zupmieon Kat amocuprnieon apxeiwv kat pakéAwv. Acdpalng
oUVOEDN UE ATIOUAKPUGEVO UTIoAOYLOTH. MpwTtokoAAo FTP.

Edapuoyeg ypadeiou yla enefepyacia keluévou Anploupyia kal Eme€epyacio kelpuévwy.

Juyypadn Epyacuwv. Elcaywyrn Madnuatikwy Zuvapthoswv. Anuoupyia Nvakwv. Anuoupyia
Mivaka MNeplexopévwy. Eloaywyr Owtoypadlwy kot ETolpwy oxnuatwv. Atdtaén ¢wtoypadlwyv oto
Kelpevo.

Edapuoyeg ypadeiou yla enefepyacio Sedopévwy.

Elcaywyn kal emefepyacia e50UEVWVY. ZUVAPTHOELG. YTTOAOYLOUOG SLACTIOPAC, LEGNG TLUAG, TUTILKAG
andkAlong. Anuoupyia Mpadpnudtwy.

Apx£c Mpoypappatiopol

Elcaywylkég Evvoleg mpoypappuatiopou. AAyoptBuot. Aoun akolouBiag, dour emhoyng, Soun
enavainyng.

MepBaAAov aplBUNTIKAG UTTOAOYLOTLKAG KO TIPOYPAHKATIOMOU Matlab.

Mivakeg, Stavuopata, TEAeOTEG, uTtoAoyLopol. Mpadikég mapaotdoelg 2d Kat 3d. TUVOpPTAOELG
BiBALoBnKkNg, Soun emloyng, Soun emavainng, functions.
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(4) AIAAKTIKEZ kot MAGHZIAKEX MEGOAOI — AZIONOlMHZH

TPONOZ NAPAAOZHZ
lMpoowrto ue npoowrno, E§ amootacews
eknaibevon Kk.Am.

MNpoowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.M.E. otn Albaokalia, otnv
Epyaotnpiakn Exknaibeuon, otnv Emkowvwvia
E TOUG POLTNTES

Xprion H/Y ywa eknaideuon, ebapuoyr] Kot TpaKTKY
aoknon.

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

Xprion aclyyxpovng tnAeknaidguong pe Thv mAatdopua
Slaxeiplong padnong Moodle yia 81adBgon ekmatdeutikol
UALKOU, TTPOKTIKH AOKnon, UTtoBoAR EpyacTNPLOKWV
0OKAOEWV, EMIKOWWVia KoL EEETAOELG.

OPTANQZH AIAAZKAAIAZ
Meplypagovral  avaAuTikd O TPOMOG Ko
uedobol Stbaokaliag.

AaAééelg, Seuwvapla, Epyaotnplakr Acknon,
MeAétn &
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tomo¥€tnan), KAwuwkry Aocknon, KoAAiteyviko

Acgknon  [ebiou, avdAuon

Epyacotipto, Awabpaotikn Stbaokalia,
EKaSeUTIKEG ETLOKEYELS, EKmTovnan UEAETNG
(project), Zuyypan epyaciac / epyaciwy,

KaAAwteyvikn dnutoupyia, KA.

Avaypd@ovtal oL WPeG UEAETNG TOU @oLtnTh
yla kade padnotakr Spaoctnplotnta Kadwe Kot
oL Wpeg un
ouupwva UE TIC apyEs tou ECTS

kadobnyouuevng  UEAETNG

: ®doprog Epyaciag
Apaoctnplotnra i
E§aunvou
AlahéeLc 24
Epyactnplaki Acknon 36
MeAétn 60
JUvolo Mabruatog 120

AZIOANOTHZH ®OITHTQN
Meptypapn tne dtadikaoiac aétoAdynonc

Mwaooa AéoAdynang, MéBobdot aloAdynang,
ALQUOPPWTIKA 1 SUUTTEPACUATIKY, AoKiuaoia
MoAdartAri¢  Emidoyrig, Epwrtrioels S0vtounc
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Entiduon  lMpoBAnudatwv, [panty Epyaoia,
ExkOeon / Avagopd, [Mpogopiky Eé€taon,
Anuodota Mapouoiaon, Epyactnplakn Epyaacia,
KAwvikry  Eé€taon  AcOevoug,
Epunveia, AAAn / AAAeg

KaAAteyvikn

Avaépovtatl pntd mpooSLlopLOUEV KPLTHPLA

afloAdynong kar egav  kat Tou  Elval

NPooBdoLua ATTO TOUG POLTNTEG.

H aflohoynon yivetal ota eAAnVIkd. Ot doltnTtég
napadidouv aclyxpova LEoW TNG MAATHOPUAG
eBSopadlaieg epyaoTnPLOKEG AGKIOELG TTOU CUHUHUETEXOUV
otnv teAkn BaduoAoyia. EmmAéov katd T SLApKELA TOU
g€aunvou aflohoyouvral Baoet Vo evbLlapecwy eEeTdoewy
Kol piag TeAkng. OL epyaoieg Kal oL EEETAOELS
nep\apPBavouv epwtnoelg NoAamAng Emthoyng, Epwtnoslg
JUvtoung Anavtnong, Epwtrioetg Avamtuéng Aokiuiwy Kat
EniAuong MpofAnudtwv.

(5) ZYNIZTQMENH-BIBAIOTPADIA
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- Mpotetvéuevn BiBAoypapia:
EKTaeuTIKO UALKO 0TV mAatdopua tnAekmaibevong

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - ®-150

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-150 SEMESTER | Winter

Introduction to Computers

COURSE TITLE
o INDEPE?];ENT TEACHING ACTIVI'I:ES WEEKLY
if credits are awarde foi separate compon?nts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Laboratory exercises 3 4
Lectures 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://ph150.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

® Understand the structure of computers and their peripherals

® Use of basic computer applications

® Describe the structure, features and uses of linux OS

* Understand the role of operating systems

* Identify and combine simple file and directory management commands

* |dentify user groups and permissions for each group

* |dentify commands to connect securely to a remote computer
* Describe an ftp server and identify commands to connect to it and manage its files

* Manage files, directories and user permissions using the corresponding commands.

* Connect to remote computers to execute commands and exchange files.

* Become familiar with the basic principles of programming

* Design simple algorithms to solve easy problems
* Describe the basic elements and functions of Matlab

® Use arrays and vectors in Matlab

* Perform operations by combining arrays, vectors and operators

* Solve complex algebra problems with Matlab

* Design 2-dimensional and 3-dimensional graphs

* Recognize flow control structures and loops
* Identify the Matlab library functions

*  Write programming code in Matlab to solve complex problems

*  Write functions in Matlab

*  Make use of Matlab for calculations and graphs for reports of laboratory experiments
® Create text documents using the Libre Office Writer and insert mathematical equations,

images, tables and graphs

* Create graphs using Libre Office Calc

® Use the Libre Office application to write reports for laboratory experiments including
calculations, formulas and graphs

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and

information, with the use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...
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®*  Working in an interdisciplinary environment
® Search for, analysis and synthesis of data and information, with the use of the necessary
technology

*  Working independently
® Collaboration in teams
®* Manage time and deadlines

®  Production of creative and inductive thinking
Familiarise with ICT

(3)

SYLLABUS

Introduction to Computers: Computer Structure, peripherals, operating systems.

Applications: Web browsers, mailers and office applications

The Linux Operating system: Getting familiar with the GUI, How to login/logout, introduction to
UNIX and GNU/Linux

Filesystems, managing files, file permissions, basic commands, editors.

Compression of files. Secure connection to remote systems, the FTP protocol

Office applications for word processing. Preparing and formatting reports. Using math symbols,
tables. Creating a table of contents. Inserting and arranging pictures, formulas and charts.
Applications for data management. Spreadsheets. Inserting and manipulating data. Using
functions, estimating simple statistics (standard deviation, mean, median), making graphs.
Principles of programming.

Basic programming concepts, Algorithms, Flow control, Loops.

Introduction to Matlab. Arrays, vectors, operators, calculations. Creating two dimensional and
three dimensional plots. Functions, flow control, loops.

(4)

TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Use of ICT in teaching, applications and Hands-on training

COMMUNICATIONS TECHNOLOGY | Communication with students through the course’s website
Use of ICT in teaching, laboratory education, | 3nd email.

communication with students
Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises, communication and exams.

The manner and methods of teaching are Lectures 24
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,

TEACHING METHODS Activity Semester workload

Laboratory Practice 36
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tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Study

60

Course total

120

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer
questions, open-ended questions, problem
solving, written work, essay/report, oral
examination, public presentation, laboratory
work, clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation procedure is carried out in Greek. Students

deliver weekly laboratory exercises whose grade participates

in the final score. Besides, students are evaluated by two

interim exams during the semester and a final exam at the

end of the semester. Both the exercises and the exams use

multiple choice questionnaires, short-answer questions,

open-ended questions and problem solving.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
Learning content on Moodle

Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-151

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | ®-151 EEAMHNO ZNOYAQN

Eapwo

TITAOZ MAGHMATOZ | Eloaywyn otov Mpoypappatiops - C

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TIEPITTTWAN TTOU OL TILOTWTLKEG LOVAOEG QTTOVELOVTAL OE SLOKPLTA UEPN
Tou padnuarog m.y. AtaAgéelg, Epyaotnplakeég AoknoeLs k.Am. Av ot
TLOTWTIKEG UOVASEC ATTOVEUOVTAL EVIALA LA TO CUVOAO TOU UaGNUaTOG
avaypayte T eBbouadiaies wpeg Stdaokaliog kat To cuvolo Twv
TOTWTIKWV povadwyv

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAE2

AlahéeLc

Epyaotnplakeg AOKNOELG

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATOZ | A

yevikoU urtoBadpou,
eL6ikoU urtoBadpou, elbikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MNPOANAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvIKA
ESETAZEQN:

TO MAGHMA NPOzZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://ph151.edu.physics.uoc.gr

MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enunedou mou Sa AITOKTIOOUV OL QPOLTNTEC UETA TNV EMLTUXN 0AOKApwon Tou UadniuaTog.

SuuBouleuteite to Mapdaptnua A

Meptypapn tou EmutéSou twv Madnotakwy ATOTEAECUATWY yLa Kade Eva kUkAO omoudwy oUupwva ue to MAaioto
Mpoodvrwy tou Eupwniaikot Xwpou Avwtatng Eknaibevong

Meptypapikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwnaikou lNAatoiou Mpooovtwy Awa Biou Madnong kat to Mapaptnua B
MepiAnntikog 06nyo¢ auyypaerc Madnolakwy AloTeEAEoUATWY

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba eival os Béon:

* Na katavoel BaolkéG €vvoleg MPOYPAUUATIOMOU

*  Na yvwpilel ta Baokd Souikd oTolxeia EVOG TPOYyPAUUATOC

*  Na yvwpilel toug TUTOUG SeS0UEVWY, TOUG TPOTIOUG ELCAYWYNG KAl e€aywyng SeSopévwy,
TOUG TEAEOTEG, TLG EVTOAEG EAEYXOU PONG, TLG EVTOAEG EMAVAANYING, TIC GUVAPTACELG, THV
eUBEAeLa TwV peTaBANTWY, TOUG TIIVOKEG, TOUG SEIKTEC KA TN SLaxelplon apxeiwy.

* Na ulomotroel aAydplOoUg 0 YAWOCO TPOYPAUKATIOMOU C

* Na avantiooel TpoypappaTa

*  Na ekte)el T petayAwttion Kat Ty eVpecn odbaApdTwy oe poypdppata tng C

* Na oxebldoel ahydplBpoug o emAUOUV TPAYHUATIKA TTpoBAr AT

*  Na emAUEL TPOYPOAUUATIOTIKA TIPOBAAUATA LABNUATIKWY KAl GUOLKAG

* Na aglomololv T YAWCoO TPOYPOAUUATIOUOU YLA TNV EKTEAECT UTTOAOYLOUWY OTLG
EPYAOTNPLAKEG AVADOPEG TWV TIELPAUATWY PUGLKAG

Fevikég IkavotnTeg

AauBavovrag urmoyn TG YEVIKEG LKAVOTNTEG TTOU TTIPETIEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato apaptnua ATAwWUATos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 AUTEG
QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvdeon 2xeblaouog kat Slaxeipton Epywv

SedouEvwy KaL TANPOPOPLWY, UE TN XPHon

KL TWV ATapaiTTWY TEXVOAOYIDY ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T

lMpooapuoyr o€ VEEG KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia untevBuvotntag kat evatodnoliog os Jeuata uAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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Avamtuén SLEMLOTNUOVIKOU TIVEU LOTOG
Xprion VEwV TeXxVoAoyLwv

Avalntnon, avaluon Kot cbvBeon Sedopuévwy Kal TANPodopLWY, LLE TN XProN Kot Twv

QTAPALTNTWY TEXVOAOYLWV

Autovoun epyaoia

Juvepyooia o€ opuadeg

Mpoaywyn TG SNULOUPYLKAG KaL EMaywyLkAG okEPNG
Alaxeiplon Tou Xpovou Kot mpoBeouLwy

E€olkeiwon pe tg TNE

(3) NEPIEXOMENO MAGHMATOZ

BaGLKEG €VVOLEC TTpOYPAUUATIONOU - AAydpLOuoL - Aoyikd Slaypdupota
Aopika otolyeia evog mpoypappatog C (MetapAntég, otabepég, mMapaoTAOELS, EVIOAEG,
QVOYVWPLOTLKA)

Eicobog, €€060¢ bebopcvwy (printf, scanf)

Tumol 8edopévwy (int, char, float, double, bool)

Teleotég (teheotng avaBeong, AoyLkol TEAEOTEG, GUYKPLTLKOL TEAECTEC)
EvtoAég eAéyxou ponc ( if - else, switch - case)

EvtoAég emavainyng (Bpoyxog while, Bpoyxog for)

TomkEG Kol KaOOoAKES peTaBANTEG (UBEAELA peTABANTWY)

Agikteg (0plOUOG KaL Xprion SelKTWV, TEAEOTEG & Kal *)

MNivokeg

JUVAPTAOELG

Awaxeiplon Apxelwv

Avadpoutkn KAon cuvaptroewy

Avainitnon kat Tagvounon

Auvapikn Slaxeiplon PvApng

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ | MNpOowmo e MPOCWTO
Mpoowrto ue npoowrno, E§ amootacews
eknaibevon K.Am.

XPHZH TEXNOAOTIQN | Xprion H/Y ywa eknaideuon, ebappoyn Kal TpaKTLKn

MNAHPO®OPIAZ KAI EMIKOINQNIQN | doknon.
Xprjon T.M.E. otn Albaokalia, otnv

Epyaotnplakn Exnaibevon, otnv Emkowvwvia | ETikowvwvio Pe Toug ¢oltnTég péow LotooeAibag padnuatog

HE TOUG OITNTES | (i L¢ow email.

0OKAOEWV, EMIKOWWVia Kot EEETATELG.

Xprion aclyyxpovng tnAeknaibevong pe Thv mAathopua
Slaxeiplong padnong Moodle yia 81adBgon ekmatdeutikol
UALKOU, TTPOKTIKH AOKnon, uTtoBoAf EpyacTNPLOKWV

OPIrANQZH AIAAZKANIAZ @oprog Epyaciag

Apaoctnpiotnta

Meplypagovral  avaAuTikd O TPOMOG Ko

E§aunvou

290601 616 Alag. .
ueédobor Sibaokaliag. Mahégerc 24

Aladé€elg, Seuwvapla, Epyaotnpiakn Acknon,

Acknon  [eSiou, MeAétn &  avdaAuon
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BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tormo¥€tnan), KAwuwkry Aocknon, KoAAiteyviko
Epyacotiipto, Awabpaotikn Sbaokalia,
EKaSEUTIKEG ETLOKEYELS, EKmTOvnan UEAETNG
(project), Suyypan epyaciac / epyaciwy,
KaAAwteyvikn dnutovpyia, K.Am.

Avaypd@ovtal oL WPeG UEAETNG TOU @oltnTh
yla kade padnotakr Spaoctnplotnta Kadwe Kot
oL wpeg un kadobnyoUuevng  UEAETNG
ouupwva UE TIC apyEs tou ECTS

Epyactnplaki Acknon 36
MeAétn 120
JUvolo Mabruatog 180

AZIOANOTHZH ®OITHTQN
Meptypapn tne dtadikaoiac aétoAdynonc

Mwaooa AéoAdynang, MéBobdot aloAdynang,
ALQUOPPWTIKA 1 SUUTTEPACUATIKY, AoKiuaoia
MoAdartAri¢  Emidoyrig, Epwrtrioelc S0vtounc
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Enmtiduon  TMpoBAnudatwv, [panti Epyaoia,
ExkOeon / Avagopd, [Mpogopiky Eé€taon,
Anuodota Mapouoiaon, Epyactnplakn Epyaacia,
KAwvikry  E&€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avaépovtatl pnta mpooSLlopLOUEV KPLTHPLA
afloAdynong kat egdav  kat ToUu  Elval
NPooBdoLUa ATTO TOUG POLTNTEG.

H aflohoynon yivetat ota eAAnVIKd. Ot doltnTég KaTd
Slapkela tou g€apnvou afloloyolvtal BACEL pLag
evllAapeonG e€€taong Kot Lag TEAKAG. OL e€€TAOELG
nep\apPBavouv epwtnoelg NoAamAng Emthoyng, Epwtnoslg
JUvtopung Anavtnong, Epwtroetg Avamtuéng Aokiuiwy Kat
EniAuong MpofAnudtwv.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Xatlnytavvakng N. (2012). H ylwooa C e BaBog. ABrva: KAel8aplBuog
Toelikng . & Toehikag N. (2012). C: And tn Bswpla otnv Edapuoyr). ABAva: Toehikng
Kerninhan B. & Ritchie D. (2004). H yAwooa npoypappatiopou C. (petad.: Mwpaitng ©.), ABAva:

KAelbapBpog

EKTaeuTIKO UALKO 0TV mAatdopua tnAeknaibevong

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:

COURSE OUTLINE - ®#-151

(1) GENERAL
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SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-151 SEMESTER | Spring

Introduction to Programming - C
COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS
total credits
Laboratory exercises 3 6
Lectures 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://ph151.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
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Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Understand the fundamentals concepts of programming

*  Know the basic building blocks of a program

* Be aware of data types, input and output functions, operators, expressions, control
statements, global and local variables, functions, arrays, pointers, recursion, file handling,
dynamic memory allocation.

* Implement algorithms in C programming language

*  Write programsin C

*  Compile and debug programs in C

* Design algorithms that solve real problems

* Solve mathematical and physics problems by writing code

* Use Ccode to perform calculations for laboratory reports of physics experiments

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

*  Working in an interdisciplinary environment

* Search for, analysis and synthesis of data and information, with the use of the necessary
technology

*  Working independently

* Collaboration in teams

* Manage time and deadlines

*  Production of creative and inductive thinking

*  Familiarise with ICT

(3) SYLLABUS

*  Basic programming concepts — Algorithms
*  Structural elements of a C program (variables, constants, expressions, etc.)
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e Data input/output (printf, scanf)
* Data types (int, char, float, double, bool)

*  Operators

*  Program flow (if - else, switch — case)
*  Loop commands (while, for)

* Local and global variables

* Pointers

* Arrays

*  Functions

*  File handling

* Recursive function call
*  Searching and sorting

*  Dynamic Memory Allocation

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of ICT in teaching, applications and Hands-on training

Communication with students through the course’s website

and email.

Use of Asynchronous learning deploying Moodle LMS for

Learning content delivery, hands-on training, submission of

laboratory exercises, communication and exams.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 24
Laboratory Practice 36
Study 120
Course total 180

STUDENT PERFORMANCE

The evaluation procedure is carried out in Greek. Students
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EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer
questions, open-ended questions, problem
solving, written work, essay/report, oral
examination, public presentation, laboratory
work, clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

are evaluated by an interim exam during the semester and a
final exam at the end of the semester. Both exams use
multiple choice questionnaires, short-answer questions,
open-ended questions and problem solving

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Hatzigiannakis N. (2012). XatZnytavvakng N. H yAwooa C o BaBoc. Athens: KheldaplOuog

Tselikis G. & Tselikis N. (2012). ToeAikng I'. & Toelikag N. C: Ao tn Bewpla otnv Edappoyn. Athens:

Toelikng

Kerninhan B. & Ritchie D. (2004). H yAwooa mpoypappatiopol C. (trans.: Mwpaitng 0.), Athens:

KAewbapBpog

Learning content on Moodle

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-201

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-201 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Ewoaywyn otn Zuyxpovn Quatkn |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVAOEG QTTOVELLOVTAL EVIALX YLa
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV

EBAOMAAIAIEZ

QPE2

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLg

Aoknoelg

Mpoo¥<ate aelpég av xpelaoteil. H opyavwaon dtbaockaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikeuang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph201.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UATNLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AmoteAsoudtwy yLa kade Eva KUKAo omoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Asikteg Emunedbwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnoltakwv AmoteAeoudatwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Nayvwplilel ta nelpauatika dedoueva mouv pag odnynoav atnv kBavtikn Sewpnon tng UANg
KoL TOU (WTOC

*  Nayvwpilel tic Baoikec apxég tne kBavrounyavikng kot tnv e§iowaon tou Schroedinger

*  Na yvwplletl tic mpoBAEYeLs TNG KBAVTOUNYAVLIKNG VLA ATTAEG TEPLMTTWOELG KBAVTIKWV
oUOTNUATWY

*  Nayvwpilet tov Baoiko unxaviouo aAAnAenidbpaonc tng UANG Ue To Pwg

*  Na umopei va cuvdUAOoEL TIG YVWOELG TOU pLa TV emiluon oUVIETWY OKNOEWVY

*  Na gényel nolotikd ti¢ BaAOLKEG LOLOTNTEG TOU KOOUOU XPNOLUOTTOLWVTAC TIC BAOIKEC APYEG
N6 KBaVTOUNYXAVIKAG

*  Na ekTiud moootikd Ti¢ mPoBAEYELS TNG KBAVTOUNXAVIKIC VLA TOV KOOUO YUPpW UG

*  Na aélodoynoet Ti¢c oUVETELEG TwV KBAVTIKWYV LOLOTHTWVY TOU KOOUOU UAG OTN
Kka¥nuepvotnta TOU

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato apaptnua AUTAwuaTtos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 UTEG
QATTOOKOTEL TO Uavdnua;.

Avadlntnon, avaAuon kat cuvieon 6edousvwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QTAPALTNTWY TEYVOAOYLOV ZeBaoul6G 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia unevBuvotntag kat evatodnoliog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwV EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadikwy mtnywv
Avalntnon mNywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY HoBnUATWVY ard To dladiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog perétng

Juvepyooia o€ opuadeg

Alaxeiplon Tou XpOvou Kol TpoBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ

H kBavtikr) Bewpnon Tou dpwtog. H aktivoBolia tou péhavog cwpatog, H e€fynon tou Planck, To
dwrtonAektplkd dpawvopevo, To palvopevo Compton, Pwg kat Bapltnta

H kBavtkr) Bewpnon Tng UANG. To MAavNTIKO Hovtélo Tou atopou, H Bswplia tou Bohr, Ta
vAokUuata de Broglie

H Bgpeliwon tg KBavTikng duoikng H kupatoouvaptnon kat n eéiowon tou Schroedinger,
Jwpotidlo og KouTi, H oTatloTikh onpooia TG KUPHATOCUVAPTNGNG KoL T TapatneAoLpa
KBavtopnxavikd puey€bn, H apxn thg aBeBatdotntag

MNpwteg amAég epappoyeg O apuovikog Talavtwtng, To okahomdtt Suvauikol — avakiaaoh, To
dpaypa Suvaplkou - pavopevo aipayyag kat ebapUoyES

KBavtounxavikn o Tpelg Staotdoelg To dtopo tou YSpoyovou, To datvouevo Zeeman, To meipapa
Stern — Gerlac,To spin kaL n anayopeuTikA apxr Tou Pauli, Atoutkry Soun Thg UANG

Jtatiotiki Quaotkn H katavoury Maxwell-Boltzmann, KBavtikr otatiotikr, Bose-Einstein kot to aéplo
dwrtoviwv, Fermi-Dirac kot Ta eEAeUBepa NAEKTPOVIA TWV HETAAWV.

NéWep Amoppddnaon, auBopuntn Kat e€avaykaopévn ekmounh - Avaotpodn mAnBuouwv Kat
Aettoupyia tou Aélep - Edbapuoyég
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AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPONOZ NAPAAOZHZ
Mpoowrmo ue npoowrno, EE
QTTOOTAOEWG EKTIALOEVTN K.ATL.

E€ anootdoswg ekmaideuon HECW TNG NAEKTPOVLKAG
mAatdopuag tou Mathesis kal mpdowmo pe MPOCWTO
eniluon acknoswv kabe efSoudada.

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

H napakoAoUBOnon twv Stadé€ewv yivetal péow tng
NAEKTPOVIKNG MAaTthOppag Tou Mathesis. Méow tng
mAatdopuag mpaypatonololvtal epSopadlaio TeoT v
umapxet kat forum oto omolio yivetal oulftnon kot emihuon
anoplwv. Emkowwvia pe toug doltntég HEow TG
LotooeAidag Tou pabnpatog kat péow email.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiag.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotrplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG emLOKEYELS, Ekmtovnan

(project), Juyypaer
epyaciag / epyaciwv, KaAAireyvikn

UEAETNG

Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
poutntn
Spaotnplotnta Kadwe KaL oL WPEG N

yla  kade  uadnotoakn
kaBobnyouuevnG UEAETNC OUUPWVA

UE TLC apx€G TOU ECTS

, ®oprog Epyaciag
Apaotnplotnta Efa vy
AlahéeLc 52
Aoknoelg 39
MeAétn 119
JUvolo Mabruatog 210

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
Zuvroung Amavtnong, Epwthoegig
Avantuénc Aokiuiwy, Ertidluon
MpoBAnuatwv, [lpanty  Epyaoia,

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
NAEKTPOVIKA OTLG aiBouceg urtoAoylotwy Tou Duoikou
TUAMOTOC 0TO TEAOG TOU €€aunvou. Itov Babuo
umoAoyiletal kat n emidoon twv doltntwy ota efdopadlaia
NAEKTPOVLKA TECT MOV TPOYLATOTOLOUV O TO OTITL TOUG
oAAG Kal n mapouadia toug otnv eBSopadlaia emiduon
00KAOEWV 0To apudLOéatpo.
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ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elval npooBactua amo Toug QPOoLTNTES.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

R. A. Serway, C. J. Moses and C. A. Moyer, «20yxpovn Quaikn», M.E.K.
3. Tpaxavag, «KBavtounyavikn I», M.E.K.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-201

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-201 SEMESTER | Winter

COURSE TITLE

Introduction to Modern Physics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 3

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph201.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,

MOAIN NANENIZTHMIOY KPHTHZ 12 SentepuBpiou 2019 oeliba 94




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Identify the experimental data that led us to the introduction of quantum mechanics
*  State the basic principles of quantum mechanics and the Schroedinger equation

*  Reproduce the quantum mechanical predictions for simple quantum systems

* Understand the basic interaction mechanism of matter with light

*  Combine their knowledge to solve complex problems

*  Explain properties of the world using the basic principles of quantum mechanics

*  Make quantitative predictions for the world around us

*  Appreciate the importance of the quantum behavior of our world in every day life

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management
information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues

Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Solving complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines
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Quantum description of electromagnetic radiation. The Blackbody radiation, the explanation of

Planck, Photoelectric effect, Compton effect, Light and Gravity

Quantum description of matter. The planetary model for the atom, the theory of Bohr, the wave-

particle duality of de Broglie

The formulation of quantum physics, the wavefunction and Schroedinger's equation. Motion of a

particle in a box. The statistical meaning of the wavefunction and the quantum-mechanical

observables. The uncertainty principle

Simple applications. The harmonic oscillator, the one-dimentional step potential, the tunneling

effect and its applications

Quantum mechanics in three dimensions. The hydrogen atom, Zeeman effect, the Ster-Gerlac

experiment, Spin and Pauli's exclusion principle, The atomic structure of matter

Statistical Physics. Maxwell-Bolztman distribution, Quantum statistics, Bose-Einsten and the

photon gas, FErmi-Dirac statistics and the free electrons in metals

Light absorption, spontaneous and stimulated emission - Population inversion and the

functioning of lasers - Applications

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Distance learning through the electronic platform Mathesis

and weekly face to face solution of exercises.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Students attend the lectures through the

Mathesis Electronic Platform. Additionally the platform

provides weekly tests and a forum for discussion and

resolution. Communication with students is done through

the course website and by email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the

Activity Semester workload
Lectures 52
Exercises 39
Study 119
Course total 210
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ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Evaluation is done in Greek. Students are examined

electronically in the computer labs of the Physics
department at the end of the semester. Students
performance in weekly e-tests and their participation in
weekly exercises sessions at the Physics department also
contribute in their final grade.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

R. A. Serway, C. J. Moses and C. A. Moyer, «Modern Physics»

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-202

(4) TENIKA

XXOAH

OETIKQN KAI TEXNOAOTIKQN ENIETHMQON

TMHMA

®YXIKHE

EIIIEAO XIIOYAQN

[TPOIITYXIAKO

KQAIKOX MAOGHMATOX

®-202

EEAMHNO XIIOYAQN

Eapwo

TITAOX MAOGHMATOX

Elocaywyn otn Xoyxpovny dvoikn Il

AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX
0€ TEPITITWON OV 0L TLOTWTIKES UOVAOES ATIOVEUOVTAL OE
SlakpLTd uépn Ttov uabnuatog m.y. Aladééeig,
Epyaotnpiakés AGKNOELS K.ATL. AV 0L TTLOTWTIKEG UOVADES
QMOVEUOVTAL EVIALA VI TO GUVOAO TOV UaONUATOS
avaypaPte Ti¢ efdouadiaies wpegs Siéaokadiag kat To
OUVOAO TWV TOTWTIKWV UOVEASWV

EBAOMAAIAI
EX
QPEX
AIAAYXKAAIA
X

HNIZXTQTI
KEX
MONAAE
X

AoAEEELG

Aoxnoelg

IpocOéote oelpéc av ypetaotel H opydvwon Sidbaokaliag
Kat oL S1éaktikég ueGodol mov xpnoLuoToLovVTal
TEPLYPAPOVTAL AVAAVTIKA 0TO (6).

TYIIOX MAGHMATOX

yeVikoU vtoBdbpov,
eLdtxot voPabpou, e1dikevans

YEVIKWV YVWOEWV, QVATTUENG
oeélotnTwy

A

ITPOAITAITOYMENA
MAOHMATA:

0XI

IF'AQIXA AIAAYKAAIAY ko
EZETAXEQN:

EAAHNIKH

TO MAOGHMA IIPOX®EPETAI
XE ®OITHTEX ERASMUS

NAI
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HAEKTPONIKH XEAIAA | http://ph202.edu.physics.uoc.gr
MAOGHMATOX (URL)

(5) MAOHXIAKA AIIOTEAEXMATA

Mabnolwaka AmoteAéopata

Ieptypdpovtal Ta uadnolakd amoTEAECUATA TOU HAONUATOS 0L CUYKEKPLUEVES YVWUTELS,
OeE10TNTES KAl LKAVOTNTEG KATAAANAOU EMTESOU TTOV O ATTOKTHTOVV 0L POLTNTEG UETA
TNV EMLTUXT 0A0KAPpWOTN TOU UABHUATOG.

ZvuPBovievteite to Mapapthua A

Heptypapn tov Emimédov twv Mabnoiakdv ATOTEAECUATWY Yia KOs éva kKUKAO
omovdwV obupwva ue to lMAaioto llpooovtwv Tov Evpwraikov Xwpov Avatatng
Exmaidevong

Heprypapixol Asikteg EmmeSwy 6, 7 & 8 tov Evpwnaikot [TAataiov llpocdvtwv Awd Biov
Mda6nong kat o llapdaptnua B

IepAnmtikdg 06nyog ovyypaprns Madnotakwyv AToTEAEGUATWY

Me v emituyn odlokAjpwon Tov uabnuatog o pottntric/Tpla Oa eivat oe Bon:

*  Nayvwpilel ta aéioduata kat Tis facikés oUVETELES TG £LOLKNIC Bewpiag TG
OXETIKOTNTAG.

*  Na yvwpilel T@ CUOTATIKE TOV TUPHVA KAL TOV UNYAVIGUO 0UVEETHG TOUG.

*  Na meplypd@eL To aIVOUEVO TN PASLEVEPYELAS KAL TIC AAANAETIOPATELS TNG
aktwvofoliag ue tnv vAn.

*  Nayvwpilel T 0TOLYELWSN CWUATIA TTOU UTTAPYOVY GTOV KOOUO UAG KAL TIG
arAnAemibpdoels Toug.

*  Na yvwpilel Ta eTIKPATECTEPX KOTUOAOYIKA UOVTEAX KAl TIS TTPOPAEYELS TOUC.

*  Na AUveL 6UvOeTEG AOKNOELS UE EQAPUOYH TWV KALVOUPYLWY YVOTEWV.

*  Na &ényel ™0 Soun Tov k6ouov pag fact{OUEVOS 0T YVWOon TWV GTOLXELWIWY
owUatIdiwy oV ToV amoTEAOVV Kat TwV UETAED TOUS AAANAETIOpdoEwV.

Fevikég IkavotnTeg

Aaufavovtag vmoYn TI¢ YEVIKES IKAVOTNTESG IOV TIPETEL VA EXEL ATTOKTHOEL O TITUXLOUXOG
(6mw¢ autég avaypdpovtal oto Hapdptnua AITAWUatos kat Tapatifevial akolovOwg)
O€ TIOLA / TIOLEG ATIO AUTES ATTOCKOTEL TO UdONUQ;.

Avalntnon, avaivon kat auvOeon ZxebLao OGS KaL Stayeiplon Epywv
GE60UEVWY KL TTANPOPOPLWY, UE T
XP1Non KL TV anapaitntwy
TEXVOAOYLWV

ZePaouos otn SLaPopETIKOTNTA KaAL OTNV
TOAVTTOMTIOULKOTHTA

Ilpooapuoyt) o€ VEEC KATAOTAOELS Zepaopos 0To QuoLko meptfartov

ETti6e1én KOWwVIKIG, ETAYYEAUATIKIG KaL
n6ikiic vrevBuvoTnTAS KAt EvatoOnoiag e
Avtévoun epyaocia Oéuata puov

ANYn amopdoewv
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Ouadikn epyaoia AoKnon KPLTIKNG KAL AUTOKPLTIKHG
Epyacia o€ 51e6vég meptfdAlov Ipoaywyn Thg EAEVOEPNG, SNULOVPYIKNG Kal
EMAYWYIKNG TKEYNG

Epyacia o€ Siemiotnuoviko mepiBdAlov

Hapaywyn vEwV EpEVVNTIKWY LOEWDY

Avtipetwmion ovvBeTwV TPOBANUATWY QUOLIKTG.

AvamTtuén g EMOTNHOVIKN G OKEYTG.

Xpnon ™¢ BLAL0ONKNG TOU TAVETIOTNUIOU KAl TTOAAXTAWY BIBALOYPAE@IKOV TINYW®V.
Avalnon mnywyv, TPoCoUOLDOEWY KXL NAEKTPOVIKWVY HaBNUATWY/SLaAEEewV aTd TO
Swadiktvuo.

Anpovpyla onpelwoewy kol egotkeiwon e autovoun nebodo peAeg.

Yuvepyacia o opadeg.

Alayeiplom Tov XpOVoU KAl THpnon TPpoBeaLwy.

(6) IEPIEXOMENO MAOHMATOX

Elwcaywyn ot Ocwpia g ZxetikdTTAG:

Adpavelakd cvoTNHATA AVAPOPAS, HeTaoyUaTiopol Lorentz. AlaoToAr] Tov Xpovou,
OLOTOAT TOU unkoug. ZVvBeon Tayvttwyv. Evépyela, opun, evépyela npepiag.
Metaoynuatiopot evépyelag, opuns. Pawvopevo Doppler. Kiviion cwpatog umo v
emipaom Suvauns. Aldomaon cwpatog. Zkeédaon. Pawvdopevo Compton. Alxypappata
Minkowski.

Elwoaywyn otnv KoopoAoyia:

Aotépeg, Taragieg, opnvn yada&lwv. Amootaoelg kat taxutntes. Nopos tov $Hubble$. H
«KoopoAoywkn Apxn». H Bewpla tov Nevtwva. Elocaywyn otis Baoikég £VVoLes Tng
[evikng Oewplag TG ZxeTikOTNTAG. AVOIKTO, eTiTted0 KL kKAeloTo Zupmav. H kplown
mukvotnta. Ta TpwTa Tpla AeTmtd ™S {wn¢ Tov Zuumavtos. H «@epuokpacia
YTmoBa&Bpou». To «[IAnBwploTikd ZVumavy. H «Zkotewn Evépyelar, n «ZKoTEWVY VAN
Kal To pEAAOV Tou Zopmavtog. To “Kabiepwpévo Ipdtumo” tng KoopoAoyiag.

[Tupnvikn Puoikn: ZVOTATIKA TWV TUPTVWV.

To vetpovio. Mala kot péyebog Twv mupnvwy. H koldda twv evotabwv mupnvwv.
Evépyela oivdeong mupnva. [Tupnvika povtéda. lTupnvikn oxdon kot cOVTHEN.
Padievepyela a, B katy. To vetpivo. Padlopetpikn xpovoAdynon. [Tupnvikés avtidpaoels.
Tkédaom, evepyds Slatoun, peomn eAevBepn Stadpoun cwpatidiov. AtéAgvon kat
amoppOPNCN AKTIVOB0ALAG aTto TNV VAN.

Itoyelwdn Zwpatia:

H «mtpwtn okoyévela cwpatidiwv 0VANG». Adpovia, Bapuovia, peaovia, Aemttovia. Ot
Téooeplg aAAnAemidpaocels. Ta epyadeia g épevvag otn Zwuatidiakny Pvoikn. Ta
mepapata oto CERN xat o emtayvvtg LHC. Ta K peoovia kat n «mapado&otntar». H
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mapafiacn s “opotipiag’amd Tig aobeveic aAANTETSPACELS. ZUVEXEIG CUMHETPLEG KAL
vopoL Slatrpnong. ATOAVTOL KAl TIPOsEYYLoTIKOL vopoL Statripnong. To .ooToTKO oTLv.
0 «OkTamAO6G SpOPH0G» Kal Ta KOudpkG. To «xpwuar. To «Kabiepwpévo MpoTuTO» KOt m
EVTUTIWOLOKT] eTLTUX 0 TOV. OL @opeis kat ot Baoikég 1810TNTEG TwV Suvapewv. Ta
«yAolovia» Kol To cwpatio Higgs. AvtiSpacels cwpatidiwv. [leptypapn kouikwv
melpapdtwy otn Puoikn YYmAwv Evepyelwv.
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AIAAKTIKEYX kot MAOGHXZIAKEX MEO®OAOI - AZIOAOTHEH

TPOIIOX ITAPAAOXHX
Ipéowmo ue mpéowmo, EE
QAMOOTACEWS EKTTALOEVON K.ATL,

[Ip6owmo e TPOCWTO

XPHXH TEXNOAOTIQN
NMAHPO®OPIAX KAI
EIIIKOINQNIQN

Xpnion T.ILE. otn Atbackalica,
otnv Epyaotnpiakn Exmaidevon,
otnv Emikowvwvia pe Tovg
QOLTNTES

ETikowvwvia e Toug @oltnTéG HEoW LOTOOEASAG
Habnuatos Kot pEocw email.

OPT'ANQXH AIAAXKAAIAX

Ieptypdpovtar  avaAvTikd o
TPOmog Kat uéBodot Stéaokaliag.

Atadééeig, Zeuwvapla,
Epyaotnpiaky Acknomn, Acknon
Mediov, MeAétn & avdivon
BiBAoypapiag,  PpovtioTiiplo,
Hpaktixy (TomoBétnon), KAk
Acknon, KaAAiteyviko
Epyacotipto, Atadpaoctixn
didaokalia, ExmaiSsvtikéc
emiokéPelg, Exmovnon upeAétng
(project), Xvyypap1 epyacias /
EPYATLAY, KaAAiteyvin
onutovpylia, KA.

Avaypapovtal oL Wpes UEAETNG
TOU QOLTNTI) Yl K&Oe pabnoiaxn
dpaoctnplotnta kabwg kat ol
WPES un KaBodnyovuevng
UEAETNG OUUPWVA UE TIG APYES
tov ECTS

doptog Epyaciag

A V4
paACTNPLOTYTA Eapujvov

AoAEEELG 39

Aoxnoelg 39

MeAét 132

Yvvoio Mabnpatog 210

AZIOAOT'HZH ®OITHTQN

Hepypapn ¢ Stadikaciag
aéloAdynong

Twooa Aéoldynong, MéBobot
aéloddynons, Aiauoppwtikyy 1

H a&loAdynon twv @oltntwy yivetal ota EAANVIKA.
OL@oitntég/Tpleg e€et@lovtal Kat afloAoyovvTal
YPOATITA 0TO TEAOG TOV EEAUN VOV, OAAQ KL [UE
TPOOSOUG KATA TN SLAPKELX TOV E§aUTVOU.
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Zuumepaouartikij, Aokiuacia
HolamAns Emidoyrs, Epwtrioels
Zovroung Amdvtnong, Epwthioeig
Avarmtvéne Aokwiwv, Emilvon
HpoPfAnudtwv, I'panth Epyaocia,
ExOeon / Avagopd, Ipopopiki
E&éétaon, Anudoia Iapovoiaon,
Epyaotnpiakn Epyacia, KAwvixi
Eéétaon AoBevoug, KaAAiteyviki
Epunveia, AAA\n / AAAeg

Avapépovtat pnTa
mpoodSioplouéva KpLTpLa
aéloAdynong kat e€av kat Tmov
elvat  mpooPdowua  amé  TOUg
QOLTNTES.

(7) ZYNIZTQMENH-BIBAIOTPA®IA

- Ipotevouevn BiBroypagia:

«ZUyxpovn ®uowkn» - R. Serway, C. Moses, C. Moyer. [1.E.K.

«Movtépva dvoikn», A. Beiser. McGraw Hill, 1995.

«KAaown kot Zoyxpovn ®uowk, I1l», K.Ford. Ekddoeig [Tvevpatikov, 1980.
«Ta Ilpwta Tpia Aemttda», S. Weinberg. Exk66oeig Elpudg, 1991.

“Relativity: The Special and the General Theory”, A. Einstein. Methuen & Co. 1970.

- Zuvar] EMLOTNUOVIKE TTEPLOSIKA:
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COURSE OUTLINE - ®-202

(6) GENERAL

SCHOOL

SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT

PHYSICS

LEVEL OF STUDIES

UNDERGRADUATE

COURSE CODE

®-202

SEMESTER

Spring

COURSE TITLE

Introduction to Modern Physics Il

INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the
course, e.g. lectures, laboratory exercises, etc. If the credits
are awarded for the whole of the course, give the weekly
teaching hours and the total credits

WEEKLY
TEACHING
HOURS

CREDITS

Lectures

Exercises

Add rows if necessary. The organisation of teaching and
the teaching methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

A

PREREQUISITE COURSES:

NONE

LANGUAGE OF INSTRUCTION
and EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

http://ph202.edu.physics.uoc.gr

(7) LEARNING OUTCOMES
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Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an
appropriate level, which the students will acquire with the successful completion of the
course are described.

Consult Appendix A

Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong
Learning and Appendix B

Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Know the axioms and the fundamental implications of the special theory of
relativity.

* Know the ingredients of the nuclei and their binding mechanism.

* Describe the phenomenon of radioactivity and the interactions of radiation with
matter.

* Know the elementary particles, building blocks of our world and the
interactions between them.

* Know the most successful cosmological models and their predictions.

* Solve complex exercises by applying the new knowledge.

* Explain how the structure of our Cosmos depends on the elementary particles
and the interactions between them.

General Competences

Taking into consideration the general competences that the degree-holder must acquire
(as these appear in the Diploma Supplement and appear below), at which of the following
does the course aim?

Search for, analysis and synthesis of data | Project planning and management
and information, with the use of the

necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Showing social, professional and ethical

Decision-making
responsibility and sensitivity to gender issues

Working independently
Criticism and self-criticism
Team work
Production of free, creative and inductive
Working in an international thinking
environment

Working in an interdisciplinary
environment

Production of new research ideas
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Solving complex physics problems.

Development of independent scientific thinking.

Use of the university library and multiple bibliographic sources.
Search for sources, simulations, and online courses/lectures.
Create notes and standalone study method.

Collaboration in teams.

Manage time and respect deadlines.

(8) SYLLABUS

Introduction to the Special Theory of Relativity:

Inertial frames of reference, the Principle of Relativity, the speed of light, time
dilation, length contraction. Lorentz transformations. Addition of velocities. Energy
and Momentum. Relativistic kinematics. Motion under the influence of an external
force, particle decay, particle scattering, Compton effect, Doppler shift. Diagrams in
Minkowski spacetime.

Introduction to Cosmology:

The Universe. Stars, galaxies, clusters of galaxies. Distances and velocities. The
Hubble Law. The Cosmological Principle. The Cosmic Background Radiation and its
temperature. Introduction to the basic concepts of the General Theory of Relativity.
The Newtonian (approximate) derivation of the Friedmann equations for the
evolution of the homogeneous and isotropic Universe. Open, Flat and Closed
Universe. Non-relativistic matter, radiation, dark energy. The critical density. The
Standard Model of Cosmology. Brief presentation of the Fisrt Three Minutes of the
history of the Universe. Inflation. The Present Cosmic Acceleration and the future of
the Cosmos.

Introduction to Nucler Physics:

The constituents of the nucleus. The neutron. Mass and size of nuclei. The valley of
stable nuclei. Nuclear binding energy. Nuclear models. Nuclear fission and fusion.
Radioactivity, theory and applications. The neutrino. Nuclear reactions. Scattering,
cross-section, mean free path, mean life time of unstable particles. Particle beam or
radiation through matter.

Introduction to Elementary Particle Physics:

The «First Family» of particles. Hadrons, leptons. Baryons and mesons. The four
fundamental interactions. The methods of research and the experiments at CERN.
Symmetry and Conservation Laws. The K-mesons and Strangeness. The violation of
parity in the weak interactions. Continuous symmetries and conservation laws. The
isospin. The «Eightfold Way» and the Quarks. The Colour and the Strong Interaction.
The force carriers and the main properties of the interactions. «The Standard Model
of Elementary Particle Physics». Its great success and the open problems. Particle
reactions and Feynman graphs.

(9) TEACHING and LEARNING METHODS - EVALUATION
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Use of ICT in teaching, laboratory
education, communication with
students

DELIVERY | Face-to-face
Face-to-face, Distance learning,
etc.
USE OF INFORMATION AND | Communicating with students through a course
COMMUNICATIONS | website and by email.
TECHNOLOGY

TEACHING METHODS

The manner and methods of
teaching are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and
analysis of bibliography,
tutorials, placements, clinical
practice, art workshop,
interactive teaching, educational
visits, project, essay writing,
artistic creativity, etc.

The student's study hours for
each learning activity are given
as well as the hours of non-
directed study according to the
principles of the ECTS

Activity

Semester workload

Lectures

39

Practices

39

Study

132

Course total

210

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation
procedure

Language of evaluation, methods
of evaluation, summative or
conclusive, multiple  choice
questionnaires, short-answer
questions, open-ended questions,
problem solving, written work,
essay/report, oral examination,
public presentation, laboratory

the semester.

The student evaluation is done in Greek. Students
are examined and evaluated in writing at the end of
the semester, but also with mid tern exams during
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work, clinical examination of
patient, art interpretation, other

Specifically-defined  evaluation
criteria are given, and if and
where they are accessible to
students.

(10) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«Concepts of Modern Physics», A. Beiser, McGraw Hill, N.Y. (1995).

«Modern Physics», R. Serway, C. Moses and C. Moyer, P.E.K. (2005).

«The Quantum Physics of Atoms, Molecules, Solids, Nuclei and Particles», R. Eisberg and
R. Resnick, J. Wiley, London (1974).

«The First Three Minutes», S. Weinberg, Basic Books, New York (1977).

“Relativity”, A. Einstein. Methuen & Co., 1970.

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®-204

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOz | ©-204 EZEAMHNO zNOYAQN

Eapwvo

TITAOZ MAOGHMATOZ . )
KAaotkn Mnyavikn |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVAOEG QTTOVELOVTAL EVIAIX YLo MONAAEZ
) ) 5 e AIAASKANIAZ
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV
AtahéeLg 4 7
Aoknoelg 2
MpooY<ate aelpég av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).
TYNOzX MAGHMATOzZ | A
yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikeuang
VEVIKWV YVWOEWV, avantuéng
oelotnTwv
NMPOAMAITOYMENA MAGHMATA: | OXI
FAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ph204.edu.physics.uoc.gr
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UAINLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Kol Lkavotnteg kataAAnAov emunedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN 0AoOKANpwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnotakwv AoteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Nayvwpilel AUoeig twv e§lowoewVy Tou NEUTWVA yLa TUTTLKEG TIEPLTTWOELG UOVOSLAOTATWY
kot tpLdlaotatwy npoBAnudtwv

*  Na katavoei tnv oxeon twv vouwv tou NeUtwva UeE To 0AoOKAnpwuata t™¢ Kivnong

*  Na gényel g aAdayég twv §lowWoewV Kivnong o€ un adpaveLlakd cUCTHUATA AVAEQOPAS

*  Nayvwpllel tic lowaoels kivnang tne unxaviknc Lagrange kat Hamilton

*  Na urmopei va avamapayel To CUUMEPAOUATA TNG Fewplag EeKvWVTaG armo Toug JeueAlwdelg
VOUOUG

*  Na emiAvel ouvBeta npoBAnuata unyavikng

*  Na epunveUel UOIKA PALVOUEVA TTOU MAPATNPEL yUPpW TOU

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato apaptnua AUTAWUAToS Kot mapatidevtal akodoUdwc) o€ mola / moLEG Ao AUTEG
QaTTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUATIKAG KAt NGLKAG

Autovoun epyaocia unevBuvotntag kat evatodnoliog os Jeuata UAou

Ouadikn epyacia A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ diemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVOeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BRKNG Tou Tavemiotnuiov katl moAAamAwWyY BLBAloypadikwy TNywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog perétng

Juvepyoaoia o€ opuadeg

YAomoinon EpeUVNTIKWVY EPYOCLWV

Alaxeiplon Tou Xpovou Kot mpoBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

1. Nopot tou NeUtwva. ASpavelakd cuotipata avadopds, apxr oXETLKOTNTAG, povodldotatn
Klvnon, KWNTIKA evépyeLa Kal €pyo, SUVOULKR EVEPYELA, SlatnpnTikEG Suvapels (1 eBdopada).

2. Kivnon kovtd og toopporia. ApUoviKOg TAAAVTWTHG, AMooBUVOEVOG TOAAVTWTIG, CUVTOVIOUOG,
TaAavtwtrg Le eplodikn Suvaun (1 eBdopada).

3. Tpwodlaotata npoPAiuata. Pomh, otpodopun, KEVIPLKEG SUVAELS, Slatipnon otpodopuUng,
TPOXLEG O€ eS0 KEVTPLIKWV Suvapewy (2 eBEOUASEC).

4. Neplotpedopeva mhaiota avadopds. Mn adpavelakd cuothuata avadopdg, EmLtayuvon,
dawduevn Baputnta, Suvaun Coriolis, exkpepég tou Foucault (1 eBdoudda).

5. ZuotApata MoAWV cwUATwyY. Kévtpo UAalag, OXETIKEG CUVTETAYUEVEG, CUOTNUA KEVTPOU UAlag,
eAAOTIKEG KPOUOELG, TO TPOPBANUA Twv V0 cwudtwy, mupaulog, Bewpnua Virial. (2 eBSouddeg).

6. Aaykpavllavr unxavikn. Aoylopog petaBolwy, apxn tou Hamilton, e§lowoelg Lagrange,
edapuoyEg, odokAnpwpata TN Kivnong. (2 eBdouddeg)

7. Xaphtoviavr pnxavikn. EElowoelg Hamilton, Bewpnua Noether . (1 eBdoudda)

8. Iteped owpata. Neplotpodn yupw amd otabepo d€ova, kUplol dfoveg adpAvELOG, POTIES
abpavelag, ywvieg Euler, e€lowaoelg Euler. (3 eBdoudadeg).

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowo Le mPdowmo
Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Abaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPFANQZH AIAAZKAAIAZ Apactnodtha ®oprog Epyaciag
pacthpLot E§aunvou
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Meptypdpovrar avaAutikd o TPomog | | Alalé€elg 52
ko pedodol Stéaokadiog. AoKNOELG 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAoypapiag,

@povrtiotriplo, Mpaktikn

(TomoY¢tnon),  KAwwn  Acknon,

KaAA ) E| jpto, ; :

& LTEXWK? pyaompfo YUvoAo MaBnpatog 210
Alabpaotikn Stbaokalia,

EkmaldeuTikEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  uadnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC CUUPWVA
UE TLC apx€G ToU ECTS

AZIONOTMHZIH MOITHTQON | H afloAoynon yivetal ota eAAnvikd. OL pottntég e€etalovral

Kal agloAoyolvtal ypamtd oTo TEAog Tou €apvou.
Meptypapn ™mge Stadikaoioc

aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Awapoppwtikni n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtriosig
Zuvroung Amavtnong,  Epwtroegig
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
kpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug POoLTNTES.

(4) TYNIZTQMENH-BIBAIOTPADIA
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- Mpotewvouevn BiBAloypapia:

1. «KAaowkry Mnxavikry», TWB Kibble, Metadpaon: M. Aftoag, A. ZapSeAig, MAVETLOTNLOKES
Ekb00elg Kprtng, 2012

2. «OewpnTk) Mnxavikn», I. A. Xatindnuntpiou, Ekdoaoelg MNayxoudn (2000) (2 Tevxn)

2. «Elcaywyn otn Oswpntik Mnxaviki», K. X. Tolykavog, Ek66oelg AB. ItapouAng (2004)

3. «@ewpnTtkr Mnxavikr», Schaum's Outline Series, M. R. Spiegel, Metddpaon: I. A. Xatlnayarmiou,
Ermupéleta: I. I. Mamadomnoulog, EXNI, ABrAva, 1985

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE — ®-204

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-204 SEMESTER | Spring

COURSE TITLE

Classical Mechanics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph204.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Find solutions of Newton's equations for typical cases of one-dimensional and three-

dimensional problems

* Understand the relationship between Newton's laws and the integrals of motion
*  Explain changes in the equations of motion in non-inertial reference systems

* Use Lagrange and Hamilton equations of motion

* Reproduce the conclusions of the theory starting with the fundamental laws

* Solve complex problems of mechanics

* Interpret natural phenomena observed around them

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Solving complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method
Collaboration in teams

Implementation of research work

Manage time and deadlines
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(3) SYLLABUS

1. Newton's laws of motion; inertial frames of reference; relativity principle; 1D kinematics;
work, potential energy, conservative forces (1 week)

2. Oscillations: simple harmonic motion, damped oscillations, resonance, driven damped
oscillations (1 week)

3. 3D kinematics. Torque, angular momentum, central forces, conservation of angular
momentum, orbits (2 weeks)

4. Rotating frames of reference. Non-inertial frames, acceleration, apparent gravity, Coriolis
force, Foucault pendulum (1 week)

5. Many-body systems. Center of mass, relative co-ordinates, the centre-of-mass frame, elastic
collisions, two-body problem, rockets, Virial theorem (2 weeks)

6. Lagrangian mechanics. Calculus of variations, Lagrange equations, integrals of motion

applications (2 weeks)

7. Hamiltonian mechanics. Hamilton's equations, Hamilton principle, Noether’s theorem (1

week)

8. Rigid bodies. Rotation about an axis, principles axes of inertia, calculation of moments of

inertia, Euler angles, Euler equations (3 weeks).

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each

Activity

Semester workload

Lectures

52

Practices

26

Study

132

Course total

210
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learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek. Students are examined and

evaluated in writing at the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. "Classical Mechanics", T. W. B. Kibble, and F. H. Berkshire, 2004, Imperial College Press.
2. "Classical mechanics", J. R. Taylor, 2005, University Science Books.

3. "Analytical Mechanics", G. R. Fowles and G. L. Cassiday, 2004, Brooks Cole; International edition

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-207

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | ®-207 EZEAMHNO ZMNOYAQN | Xelpepvo

TITAOZ MAGHMATOZ

Epyaotrpto Quotkng Il — HAekTplouog

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg e NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELLOVTAL EVIALX Yla AT TG MONAAEZ
T0 0UVOAo Tou puadnuartog avaypayte tic eBdouadiaiec wpeg
Stdaokaldiac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV
Epyaotnplakeg AOKNOELG 3 7

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uET0SOL TTOU XPNOLUOTTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | A

yevikou urmtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MNPOAMNAITOYMENA MAGHMATA: | To uaBnua £xeL WG MPOATIALTOU LLEVO TNV EMLTUXN

napakoAouBnon ota padnipata: Fevikn Quown 1l (O-102)
kat Epyaotnplo Quotknig | (P-108).

FAQZZA AIAAZKAAIAL ko | EAAnvKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA |  http://ph207.edu.physics.uoc.gr/

MAGOHMATOS (URL)
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEC
Ko Lkavotnteg kataAAnAov enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwaon
ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAeoudtwy yLa kade éva KUKAo armoudwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

e [lepypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv entuyr oAokAfipwon Tou pabnpatog o dottntrg/tpla Ba eival os Béon:

*  Na pmnopei va ekTIuioel T 6OAALATA TIOU UTIELGEPXOVTAL OTLG LETPNOELS

¢ Na pmopel va KOTAOKEUAOEL KAL VA LETPHOEL BACIKA NAEKTPLIKA KUKAW AT

* Na xpnoluomolei ta Bacikd 6pyoava TG MELPAUATIKNAG GUGCLKAG

*  Na eKTIUd TOUG TAPAYOVTEG TIOU EMNPEAGIOUV T AMOTEAEGUATA EVOG TTELPAPATOC

*  Na ouykpivel TI¢ BEWPNTLKEG TOU YVWOELG LE TA ATIOTEAEGLOTA TOU TTELPARATOG

* Na xpnoluomolei ta epyaleia mou amattovvtal yla va enefepyacia kot ypadikn
QVaTaPAoTOON TIELPALATIKWY SE60UEVWY

¢  Na avamtiéel TNV IKAvOTNTo Tou 0Tn cuyypadh avadpopwy He EMLOTNHOVIKA 0pBdTnTa Kal
cadnvela

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua AUTAwUATos kot mapatidevral akoAdoUdwc) oe mota / TOLEG QO AUTEG
QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko neptBaAiov
Anyn aropacewv
Emtibelén kolvwVIkng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia unevBuvotntag kat evatodnolioag os Feuata uAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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Opadikn epyacia
Katopeplopodg epyactlwv

Avalntnon Kal eKuadnon KovoUpyLwv UTIOAOYLOTIKWY EpYaAEiwv

YAomoinon EMOTNUOVIKWY EPYACLWY
Alaxeiplon xpOvou Kal poBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

EkteAoUvtal anod 6Aoug Toug doltnTEG Ta akoAlouBa nelpdpata.

Baokég Metprioetlg/DC kukAwpata - KukAwpata RC - KukAwpata RL - KukAwpata RLC - Métpnon

avTioTaoNng, XWPNTIKOTNTAG KoL QUTEMAYWYNG LE KUKAwpata Yédupag RLC - Didtpa/MapdAiniog

JUVTOVIOHOG - HhektpdAuon Mayvntiko Medio EuBUypappou Aywyou kot KukAtkol Aywyou -

Mayvntiko Nedio ZwAnvoeldolg - Métpnon thg SUVOUNG HETAEY TWV OTALOUWY EVOG eTtinedou

Tukvwth — Métpnon tou Adyou e/m Tou nAektpoviou.

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPONOZ NAPAAOZHE
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, otnv
Emikotvwvia |UE TOUG QOLTNTEG

Xprion H/Y ywa avaAuon dedopévwy.

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPIrANQZzH AIAAZKAANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &
avaduvon BiBAloypapiag,
®povriathplo,

(TormoB€tnon),

Mpaktikn
KAwvikn  Aoknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,
EkmalSeuTIKEG emLOKEYELS, Ekmtovnan
(project), Juyypaer

epyaciag / epyaciwv, KaAAreyvikn

UEAETNG

Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU

outnty yia  kade  upadnotoakn

Apaoctnpiotnta

®doprog Epyaciag
Eaunvou

Epyactnplaki Acknon

30

Mpostolpacia avadopwy

100

Melétn

80

JUvolo Mabruatog

210
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Spaotnplotnta kKadwe KaL oL WPEC N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtrioeig
Jouvroung Amavtnong, Epwtroeig
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetal ota eAAnvikd. Ot dottntég e€etalovral

TIPOOWTILKA KATA TN SLdpKeLa Tou KABe epyaotnpiovu,

napadidouv ypantég epyacieg kat aflohoyouvtal ypantd

KOLL TLELPALUOTIKA 0TO TEAOG TOU €€aprvou.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

'O\ec oL aoknoELg, Melpapatikn Sladikaoia pe apketr Bewpla Bplokovtal oto BLPAio “Epyactnplakeg
Aoknoelg Duoikng-HAekTplopdg/Mayvntiopog”, Z Xatlonoulog, HpdkAeto 2010. lNa neplocdtepn

Bewpla:

“Physics for Scientists and Engineers” R. Serway

“Navemniotnuiakn Quotkn”, H. Young

“Physics, Principles with Application”, D. Giancoli

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE — ®©-207

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-207 SEMESTER | Winter

COURSE TITLE Physics Laboratory Il - Electricity

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | The prerequisite courses are: General Physics Il (D-102) kat
Mechanical Physics Laboratory | (D-108).

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph108.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Estimate the errors involved in the measurements

* Create and measure basic electrical circuits

¢ Use the basic instruments of experimental physics

*  Evaluate the factors that affect the results of an experiment

*  Compare his theoretical knowledge with the results of the experiment
* Use the tools required to process and plot experimental data

* To develop their ability to write reports with scientific accuracy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Teamwork

Work sharing

Test and learn new computer tools
Implementation of scientific reports
Handle deadlines

(3) SYLLABUS

The following experiments are performed by all students:

Basic measurements of direct current - Using an oscilloscope - RC circuits - RL circuits - RLC

circuits - Measurements of R, C, and L, using a bridge - Filters and parallel resonance - Electrolysis
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- Magnetic field of a linear and circular conductor - Magnetic field of a solenoid - Measurement

of the force between the plates of a capacitor — Measurement of electrons ratio e/m.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Use of a PC for experimental data analysis.

Communication with the students by email and course

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

website.
Activity Semester workload
Laboratory Practice 30
Report preparation 100
Study 80
Course total 210

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,

The evaluation is in Greek.
The students are examined personally during each labwork.

They deliver written reports for each exercise and at the
end of the course they are examined written for the theory
and experimentally.
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clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Laboratory Notes, Z. Chatzopoulos (2010)
“Physics for Scientists and Engineers” R. Serway
“Navemniotnuiakn Quoikn”, H. Young

“Physics, Principles with Application”, D. Giancoli

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-208

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | ©-208 EZEAMHNO zNOYAQN

Xeluepvo

TITAOZ MAGHMATOZ

Epyaotripto @uotkrig Il - Ontikn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG AOVAOEC ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 S AIAASKANIAZ
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV
Epyaotnplakeg AOKNOELG 3 7

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | A

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikeuang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MNPOAMNAITOYMENA MAGHMATA: | To udbnua €xel wg mpoarmattolevo to Epyaotriplo Quaotkig

Il (®-207)

FAQZZA AIAAZKAAIAL ko | EAAnvikA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph208.edu.physics.uoc.gr/

MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UAINULATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Kol Lkavotnteg kataAAnAov emunedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN 0AoOKANpwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba eival os Béon:

*  Na pmnopei va ekTIuioel T 6OAALATA TTOU UTIELCEPXOVTAL OTLG LETPNOELS

*  Na pmnopei va KOTAOKEUACEL KAL VA UETPHOEL BACLKEG OTITIKEG SLATALELS

* Na katavonoet Ta Bactkd GaLVOUEVA TNG OTITIKAG

* Na xpnoluomolei ta Bacikd 6pyoava TG MELPAUATIKAG GUGCLKAG

*  Na eKTId TOUG TAPAYOVTES TIOU EMNPEAIOUV T AMOTEAETUATA EVOG TTELPAPATOC

*  Na ouykpivel TIg BEWPNTLKEG TOU YVWOELG HE TA ATIOTEAEGLOTA TOU TIELPAATOG

* Na xpnoluomolei ta epyadeia mou amattovvtal yla va enefepyacia kat ypadikn
QVaTaPAoTOoN TELPAUATIKWY SE60UEVWY

¢  Na avamtU&el TNV IKAvOTNTa ToU 0Tn cuyypadh avadopwy PE EMLOTNHOVIKH opBoTtnTa Katl
cadnvela

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AuTAwuatos kot mapatidevral akoAdoUdwc) e mola / TOLEG QO AUTEG
QaTTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko meptBaiiov
Anyn aropacewv
Emtiéelén kolvwVIknG, emayyeAUATIKAG KAt NGIKAG

Autovoun epyaocia untevBuvotntag kat evatodnoliog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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Opadikn epyacia
Katopeplopodg epyactlwv

Avalntnon Kal eKuadnon KovoUpyLwv UTIOAOYLOTIKWY EPYAAEiwV

YAomoinon EMOTNUOVIKWY EPYACLWY
Alaxeiplon xpOvou Kal poBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

leWUETPLKA omTIKA, Aemtol dpakol — Stadoon otnv UAn, Seiktng SLAOAAONG — OMTIKEG KOWOTNTEG —

TMOAWGN WTOG — OMTIKA hpAypaTa — OTTIKA Tiplopata-iepiBAacn Fraunhofer — omtikn evepydtnta —

niepiBAaon UKPOKUUATWY — GOCUOTOOKOTILA EKTIOUTING-TOXUTNTA TOU PTG

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPONOZ NAPAAOZHE
Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Xprion H/Y ywa avdAuon dedopévwy.

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &
avaduvon BiBAloypapiag,
®povriathplo,

(TomoBetnon),

Mpaktikn
KAwvikn  Aoknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,
EkmalSeuTIKEG emLOKEYELS, Ekmtovnan
(project), Juyypaer

epyaciag / epyaciwv, KaAAreyvikn

UEAETNG

Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  upadnotoakn

Spaotnplotnta kKadwe KaL oL WPEG N

Apaotnpiotnta

®oprog Epyaciag
E§aunvou

Epyactnplakni Acknon

30

Mpostolpacia avadopwy

100

MeAétn

80

JUvolo Mabruatog

210
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kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emidoyng,  Epwtrioeig
Zuvroung Amavtnong, Epwtroeig
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetal ota eAAnvikd. Ot dottntég e€etalovral
TIPOOWTILKA KATA TN SLdpKeLa Tou KABe epyaotnpiov,
napadidouv ypantég epyacieg kat aflohoyouvtal ypantd
KOLL TLELPALUOTIKA O0TO TEAOG TOU €€apLrvou.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:
1. Hecht, Optics, Addison Wesley

2. Avaotaodkng E, Z0yxpovn Netpapoatikr Omtikr, Ek6ooelg EMM
3. Fowles G. R., Introduction to Modern Optics, Dover
4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE — ®-208

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-208 SEMESTER | Winter

COURSE TITLE Physics Laboratory Il - Optics

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | The course has as prerequisite the successful completion of
the course of Laboratory Physics Il (D-207)

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph208.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Estimate the errors involved in the measurements

*  Construct and measure basic optical devices

* Understand the basic phenomena of optics

¢ Use the basic instruments of experimental physics

*  Evaluate the factors that affect the results of an experiment

* Compare his theoretical knowledge with the results of the experiment
* Use of the tools required to process and plot their experimental data
* Develop their ability to write reports with scientific accuracy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Teamwork

Work sharing

Test and learn new computer tools
Implementation of scientific reports
Handle deadlines
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Geometrical optics, thins lenses — propagation through matter, refractive index — optical cavities —

polarization of light — diffraction gratings — prism-Fraunhofer diffraction — optical activity — Fresnel

diffraction, microwave diffraction — emission spectroscopy-speed of light

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Use of computers

Communication with the students through the web site of

the course and through e-mail

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Laboratory Practice 30
Report preparation 100
Study 80
Course total 210

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-

The evaluation occurs in the Greek language. Students are

examined during the course, deliver written reports, nad are

evaluated in laboratory and written exams at the end of the

semester.
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answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Hecht, Optics, Addison Wesley

2. Anastasakis, Modern Experimental Optics, Press of the National Technical University of Athens.
3. Fowles G. R. Introduction to Modern Optics, Dover

4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-211

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-211 EZEAMHNO zNOYAQN

Xeluepvo

TITAOZ MAGHMATOZ2 , ,
Atapopikec Eélowoelg |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakec S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 S AIAASKANIAZ
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV
AtahéeLg 4 7
Aoknoelg 2
MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).
TYNOzX MAGHMATOzZ | A
yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikeuang
VEVIKWV YVWOEWV, avantuéng
oelotnTwv
MNPOANAITOYMENA MAGHMATA: | ©-111 (Fevikd MaBnuatikad | )
FAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH 2EAIAA | -
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAsoudtwy yLa kade éva KUKAo armoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Asikteg Emunedbwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Na avayvwpl(lel Toug TUTTOUG TWV SLaPOPIKWY EELOWOEWVY

*  Na yvwpileL Tov Tpomo eniAuong Twv SLaPopwv KaTnyopLwV SLapopLlkwy eELOWOEWV
*  Na emiAvel ouvleta npoBAnuata Stapoptkwy eElowWoEwV

*  Na xpnoluomolei Ti¢ YVWOoEeLG ToU yia TV emiluon mpoBAnuatwy QuUotknc

Fevikég IkavotnTeg

AauBavovrag urmoyn TG YEVIKEG LKVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTOEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua AUTAwuatos kot mapatidevral akoAdoUdwc) oe mota / TOLEG A0 AUTEG
QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko nmeptBaAiov
Anyn aropacewv
Emtiéelén kolvwVIknG, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unevBuvotntag kat evatodnoliog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

Avtipetwrion oUVBeTwWY PoBANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadikwy mtnywy
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
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Anuoupyio onuelwoewy Kot autdvoun péBodog perétng
Juvepyoaoia o€ opuadeg

YAomoinon EpEUVNTIKWV EPYACLWV

Alaxeiplon Tou XpOvou Kol poBEespLwY

(3) NEPIEXOMENO MAGHMATOZ

1. ArtAéc Sladoplikég e€lowaelg mMPwTnG Tafew: Eloaywyikég évvoles. To MPOBANUA TWV APXLIKWV
TWWV. H évvola Tng yevikng AVong pLag AE. Ataxwploleg e€LOWOELG, OOYEVEIG EELOWOELS, YPAUULKES
eflowoelg mpwtng taéewc. (E€lowoelg Bernoulli kat Ricatti). AkpiBeig e€lowaelg kat oAokANpwTIKOL
Tapayovtes. AMAEC edapuoyEG. (2 eBSouadeg)

2. ArtAég SLadopikég e€lowoelg SeuTépag TALEWG: MPaUIKES EELOWOELS LE 0TaBEPOUG CUVTEAEDTEC.
Mn opoyeveig e€lowaoelg e anAd devtepa péAN. H péBodog Twv anpoodlopLloTwy CUVTEAECTWV.
E€lowoelg Euler.

3. H e€iowon tou NeUtwva: EbappoyEg ota Baotkd mpoBAnpata tg Mnxavikig. Kivhon pe
Sltadopoug vopoug teLBng oto opoyeveg edio Baputntag. EAsUBepn appovikr TAAGvTwon UE A
XwpLg TPBn. E€avaykaouévn apuovikn Taldvtwaon Ue ) xwpic tptpn. Kivnon ue A xwplic tplpn o’ éva
Tux6v povodidotato nedio Suvapewv. Kivnon oto nedio Baputntag. OL TPOoXLEG TwV MAAVNTWY,
HAEKTPLKA avAaAoya TwV PNXavIKwV TipoBAnuatwy. (2 eBSouddeg)

4. Tevikn HEAETN TWV YPAUUIKWY Stadopilkwy eflowoswv: H apyn tng emaAAnAiag. Fpapuikn
avefaptnoia kat e€aptnon. H Bpovokiavr kat oL xproelg tng. O tumog tng Abel. YtoAoylopog tng
Seltepng Abong otav n pia eival én yvwotn. EAdttwon ta€ng, NARpng AVoNG TG 1Un opoyevoug
otav oL AUOELG TNG opoyevoUg elval ywwoTEG. (1 eBdopada)

5. ZUOTAMATA YPAUULKWY Sladoplkwv eflowoewyv pe otabepolc ouvteleoteg: H uébBodocg tng
arnaAoldng kot n uéBodog Tng ekBeTIKNAG avTikatdotacn. Epapuoyég oe mpofAruata culeuyUEVWY
TOAQVTWOEWY KOl NAEKTPLKWY KUKAWHATWY. (MEBobdoL Abong pe xprion untpwv). H uébodog tou
teleoth e€EALENC). (2 eBSoUASEC)

6. Mpappkég SladopLkeég eElowoelg e PeTaBAnTtolg cuvteheoTtég: H uéBodog Twv Suvapooelpwv.
Ao tnv oelpad Taylor otn oelpd Frobenius. Napadeiypata. TuvAdn kat opoldpopda onueia. To
Bewpnua tou Fuchs.

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ NAPAAOZHZ | Mpoowmo e mpdowmo
Mpdowrmo ue npoowrno, EE
QITOOTAOEWG EKTTALOEVON K.ATL.

XPHZH TEXNOAOTIQN | Emikowvwvia pe Toug GpoltnTéG Héow LotooeAibag pabnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kat péow email.
Xpnon T.[.E. otn Atbaockalia, otnv
Epyaotnplaxn Eknaibevaon, otnv
Emikotvwvia [UE TOUG QOLTNTES

OPrANQZzH AIAAZKAANIAZ A 5 ®doprog Epyaciag
paotnplotnta Efaurivou
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Meptypdpovrar avadutikd o tPomog | | AloléEelg 52
ko pedodol Stéaokadiog. AoKNOELG 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon [lebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoS¢tnon), KAk  Acknon,
KaAA ) Ej jpto, ; :
& LTEXWK? g yaorr]pfo YUvoAo MaBnpatog 210
Alabpaotikn Stbaokalia,

EkmadeuTIKEG emLOKEWYELS, Ekmtovnon
UEAETNG (project), Juyypaer
epyaciag / epyactwyv, KoAAiteyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  uadnotakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIONOTMHIH MOITHTQON | H aflohdynon yivetal ota eAAnvikd. Ot doltntég e€etalovral

Kat agloAoyolvtal ypamtd oto t€Aog Tou e€apunvou, ald
Meptypapn ™me¢ Stadikaoiag

aéloAdynong

KOl e T(POOJOUG KATA TN SLAPKELD TOU e€aprvou.

Mwooa  AfloAdynong,  MéGobot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emidoyng,  Epwtrioeig
Zuvroung Amavtnong,  Epwthoelg
Avantuénc Aokiuiwy, Enidvon
MpoBAnuatwv, [lpantn  Epyaocia,
ExOean / Avagopd, [lpopopiki
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacio,  KAwvikn
Eéétaon AoUevoug,  KaAditeyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
kpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug POoLTNTES.

(4) TYNIZTQMENH-BIBAIOTPADIA
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- Mpotewvouevn BiBAoypapia:
HpdkAelo, 2008

Tudov» EMM, 1999

Adoog, . «XuvhBelg Atadopikég EElowoelg»,1983.

Mmoln I. «Atadopikég EElowoelg kat Edapuoyég», 1982.
Bronson, R. «Elcaywyn ot Aladopikég E€lowaoeig» EXMI, 1978.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:

1. Tpayxavdgz., «ZuvnBelg Aladopikég E€lowaelg», Mavemotnulokeg Ekdooelg KpAtng,

Boyce W., DiPrima R., «Ztowxelwbelg Atadopikég EElowoelg kat MpoPARpaTa ZuvVopLAKWY
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COURSE OUTLINE - ®-211

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | -211 SEMESTER | Winter

otttz itz Differential Equations |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | ®-111 General Mathematics |

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | --

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* |dentify different types of differential equations
* Solve complex problems of differential equations
*  Use their knowledge to solve physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Complex problem solving

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Handling of time and deadlines

(3) SYLLABUS

1. Ordinary differential Equations of first order: Introduction, initial value problem. The concept
of General Solution, Separation of variables, homogeneous equations, linear equations of first
order, (Bernoulli and Ricatti). Exact equations and integrating factors. Simple applications

2. Second order differential equations: linear equations with constant coefficients. Non
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homogeneous equations. Variation of parameters. Euler equations.

3. Newton's equations: Application in basic problems of Mechanics. Motion under different laws

of friction in a homogenous gravitational field. Harmonic Oscillation with and without friction.

Forced oscillations. Motion in a one-dimentional force field. Motion under the influence of

gravity. The orbits of planets. Analogues of mechanics problems in electricity

4. General study of linear differential equations: The principle of linear combination.The

wronskian and its applications. The Abel type. Calculating the second solution once the first in

known. Reduction of the order. Complete solution of a non-homogenous ordinary differential

equation when the solution of the homogenous is known.

5. Systems of linear differential equations with constant coefficients: Methods of solutions and

applications to problems of coupled oscillators and electrical circuits. Solutions using matrices.

6. Linear differential equations with variable coefficients: Solutions using series. The Taylor and

Frobenius series. Examples. Singular Points and Convergence of Series Solution. The theorem of

Fuchs. Applications to Bessel, Legendre, Hermite and hypergeometric equations

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Practices 26
Study 132
Course total 210
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STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek. The students

are examined in problem solving and theory with a written
final exam at the end of the semester and possible written
tests during the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Elementary Differential Equations and Boundary Value Problems, 8th Edition, by W.E. Boyce and R.C.

DiPrima, John Wiley & Sons, (2005).

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-212

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-212 EZAMHNO ZMOYAQN | Eapwo

TITAOZ MAGHMATOS | Atapopikes E§lowoeis Il

AYTOTEAEIZ AIAAKTIKEE APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 oUVOAo Tou uadnuarog avaypayte tic eBdouadlaiec wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLc

Aoknoelg

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLéakTikEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAOGHMATOZ | A

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMAITOYMENA MAGHMATA: | NAI

FAQZZA AIAAZKAAIAZ kae | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph212.edu.physics.uoc.gr/

MAGOHMATOS (URL)
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG

Ko LkavotnTteg kataAAnAou emumedou mou Ja AITOKTOOUV OL POLTNTEG UETA TNV ETLTUXN 0AOKANpwaon

TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloTeEAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva e to MNAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong
* [leptypapikoi Asikteg Emnedwy 6, 7 & 8 tou Eupwnaikou lAatoiouv Mpooovtwy Awa Biou

Madnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Na avayvwplilel ta Stapopetika (6N ueptkwy SLtapoplkwy e§lOWOEWVY
*  Na emiAéyel tnv owotn ueédodo emiAvong avaloya ue tn puopen tne eficwong
*  Na eényel nwc puetappaletal Eva puUOtko poBAnua oe Stapopikn e€icwan Kat UE TIG

aVAAOYEG CUVOPLOKEG CUVONKEG

*  Na avayvwpllel TwG KAVOUUE TIPOCEYYIOELC WOTE VA UETAPPATOUUE EVA PUOLKO TTPoBAnua
O€ ULo OXETIKA EUKOAN Stapopikn e€iowan.

*  Na katavonoet tn¢ HeFodouc UEAETNC TwWV ELSIKWVY OUVAPTHOEWVY KAL TNV XPION TOUG TNV
emtilvon bdlapopikwy elowoeswv. Na puadet va ypnotuomotei ta BiBAia e 1610tnTeC TWV

ELOIKWV OUVAPTHOEWV.

*  Na Avvel ouvieta npoBAniuata QUOLKNG

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC

avaypdpovtal ato lMapaptnua ATAwUATos kot mapatidevral akoAdoUdw ) o€ mota / TOLEG QO AUTEG

QTTOOKOTIEL TO Uadnua;.

Avalntnon, avaAuon kat cuvdeon Sedouevwv
KoL TANPOPOPLWY, LUE TN XPHON KL TWV
anapaitnTwy TeYVoAloylwv

lMpooapuoyrn o€ VEEC KATAOTATELG
Anyn aropacewv

Autovoun epyaocia

Ouadikn epyacio

Epyacia o€ 61eVveg meptBaiiov
Epyacia o€ biemiatnuoviko neptBaiiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

2xeblaouog kat Slaxeipton Epywv

2eBa00g otn SLaPOopPETIKOTNTA KL OTNV
TTOAUTTOALTIOUIKOTN T

2eBaoog oto puaotko neptBaAiov

Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NGKAG
unevBuvotntag kat evatodnoiog os Jeuata uUAou

A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Mpoaywyn tn¢ eEAeUTEPNG, SNULOUPYIKNG KoL
EMAYWYLKNG OKEYNC
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Katavénon tou nwg petadpaloupe kadbnuepva mpoPfARUaTa o LaBNUATIKA TipoBARUOTA (LEPIKWY
Sladoplkwyv eflowoewv)

Katavonon tou mwg amAomoLloU e Ta TPOBAALOTA YIA VA UTOPECOUUE VA Ta AUGOUUE.
AvtlueTwriion oUVBeTWV TPoBANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadikwy mnywy
Avalntnon mnywy, Kat NAEKTPOVIKWY Hobnudtwy amnd to Sltadiktuo

Anuoupyio onuelwoewy Kot autdvoun néBodog HeAétng

Juvepyoaoia o€ opuadeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeilplon Tou XpOvou Kol TpoBEesLWY

(3) NEPIEXOMENO MAGHMATOZ

1. Mepikég Stadopikég e€lowaoelg xwpL{opevwy petaPAntwy. Mepikég Sladoplkeg eELOWOELG
XwpLopuevwy petapAntwy. OL e€lowoelg kKU patog, Laplace kat Bepudtntag. ApXLKEG KOL GUVOPLAKEG
ouvOrKkeg ou 08nyouLv og povadikn AUon. To mapASELlya TNG TAAAVTEUOUEVNG XOPSNG.

2. Oewpla Sturm-Liouville, oelpég Fourier. MpoBARpaTA CUVOPLOKWVY TLLWYV YLat 6UVABELS SLadopLKEg
eflowoelg: Bewpla Sturm-Liouville. Ta Baowd Bewprpata tou poPARUATOC LELOTIHWY. Oepelinwon
péow Teheotwy. 186popda mpofArpuata SLoTIHwyY. AvartUypata o€ TARPN CUCTAHUATA
dloouvaptioswy. Zelpég Fourier.

3. OLe€lowoelg kKO patog, Laplace kat Beppdtntag os nenepacpéva wpia. H povodidotarn eélowaon
Bepuotntag (PUEN petalikng mAAKaGg oe Aoutpo undevikng Bepuokpaciog, amokatdotacn OepULkig
Loopporniag os apdimieupa povwpévo toixo). H Sibtdotatn e€icwon Laplace og Kapteolaveg,
TIOALKEG OUVTETOYUEVEG Kal N Tplodlaotatn e€lowaon Laplace og odalpikég cuvtetayuéveg (to
NAEKTPLKO TteS0 OTO ECWTEPLKO TETPAYWVOU, KUALVEPLKOU TIUKVWTH, adatpkol ukvwTth). H
SidLaotatn kKupatikn e€lowaon oe Kapteolavég, MOALKEG GUVTETAYUEVES (TAAAVTWOELG TETPAYWVLKOU,
KUKALKOU TUMTAvou). MpoBARUaTa UE 1N OUOYEVELG CUVOPLAKEG CUVONKEG.

4. OLe€lowoelg kKUpatog, Laplace kat Bepuotntoag os anelpa xwplia. Eméktaon tg Bacikng Bewplag
o€ POoPAAUATA LBLOTLUWY UE OUVEXEG dAopa. O PeTaoxnUaTIopoG Fourier. H e€icwon Bepudtntag os
Amelpo A nuLanelpo didotnua. H cuvaptnon e€€AENG tou Beppokpactakol mediou. H KUMATIKA
e€lowon oto amelpo eninedo.

5. Mn opoyeveig Stadoplkég e€lowaoelg: uvaptnon Green. MPoBARUATO CUVOPLAKWY TLLWVY YLA 1N
opoyeveig Sladoplkég e€lowoelg. OpLOUOG KOl KATAOKEUT TNG cuvaptnong Green yla cuvhBeLg
Sladopikég e€lowoelg. H uéBodog tng ouvaptnong Green yla HePLKEG SLadopLkéG ELOWOELG.
Juvaptnoelg Green og menepacpéva xwpla.

6. EL81kEC cuvapTroelg tng Madnuatikig Quotkng. H évvola Tng YEVVATPLAG CUVAPTNONG KAl TWV
avadpoulkwyv oxéoewv. MoAvwvupa Legendre kat Bessel kol UTIOAOYLOTLKEG TEXVIKEG.

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le mPpdowmo
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabrnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
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Xpnon T.I1.E. otn AtbaokaAia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPrANQZzH AIAAZKANIAZ et ®doprog Epyaciag
E§aunvou
lNeptypdovtar avaAutikd o TPOTOG | | Alahéfelg 52
Ko uédodbot btbaockaldiag. Aoknoelg 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotrplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acgknon,
KaAAtteyviko Epyaotrpto,
YOvolo Madn 210
Alabpaotikn Stbaokalia, pvolo MaPNHATos

EkmaldeuTIkEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

AZIONOTMHZH MOITHTQON | H afloAoynon yivetal ota eAAnvikd. OL pottntég e€etalovral

Kal agloAoyolvtal ypamtd oto téAog Tou e€apunvou, ald
Meptypapn ™mge Stadikaoioc

aéloAdynong

KOl e T(POOSOUG KATA TN SLAPKELD TOU e€aprvou.

Y€ ELOLKEG TIEPUTTWOELG Kol OTav XpeLdletal, yivetal kat
Mdaooa  AfioAdynong,  Medobol |\, mhnpwpatiki mpodopk eE£Taon.
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig

Sovtounc  Amdvtnonc,  Epwtrioeic Ol e€eTdoelg IntolV amo Toug dpoltnTEG TV TMARPN Alon

Avdrtuéne  Aokiiw, EniAuon QUTOVOpWV TPoPBAnUdTwy, Tou eivat SltapBpwpéva o oglpd

MpoBAnudtwy, panti  Epyaocia, | O EPWTNOELG WOTe va kaBodnyolv Toug poltnTeg.
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn

Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug POoLTNTES.
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(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

3. Tpaxavag, Mepikég Aladopikéc Eflowoelg, Mavemotnuiokeég Exkddoelc Kprtng (2001).
Brown, J., Churchill, R., Fourier Series and Boundary Value Problems (5th ed.), McGrawHill (1993).
I. Bépyadog, Mabnuatikég MéBobdol Duoikng, OEAB (1986).

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-212

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-212 SEMESTER | Spring
COURSE TITLE ) ) ]
Differential Equations Il
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | YES

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph212.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

* Distinguish different types of partial differential equations

* Choose the correct solution method depending on the type of the equation

* Understand how physical problems are translated into differential equations and with
proper boundary conditions.

* Learn how to do approximations in order to simplify the problems to be solved.

* Learn the methods of study of special functions and their uses in solving partial differential
equations.

* Learn how to use reference books on special functions.

* Solve complex physics problems involving differential equations

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Learn how to translate everyday problems in mathematical problems (partial differential equations)
Learn how to simplify problems.

Learn how to troubleshoot complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method
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Collaboration in teams
Implementation of research work
Manage time and deadlines

(3) SYLLABUS

1. Partial differential equations of separable form. Partial differential equations of separable
form. The wave equation, Laplace’s equation, the heat equation. Initial and boundary conditions
leading to unique solution. The example of vibrating string.

2. Sturm-Liouville theory, Fourier series. Boundary value problems for ordinary differential
equations: Sturm-Liouville theory. The basic theorems of the eigenvalue problem. Consideration
through operators. Singular eigenvalue problems. Eigenfunction expansions. Fourier series.

3. The wave equation, Laplace’s equation, the heat equation on bounded regions. One-
dimensional heat equation (cooling of a metal plate in a bath of zero temperature, thermal
equilibrium of a thermally insulated wall). The two-dimensional Laplace’s equation in Cartesian,
polar coordinates and the three-dimensional Laplace’s equation in spherical coordinates (electric
field inside a square, cylindrical capacitor, spherical capacitor). The two-dimensional wave
equation in Cartesian, polar coordinates (vibration of a rectangular, circular membrane).
Problems with non-homogeneous boundary conditions.

4. The wave equation, Laplace’s equation, the heat equation on unbounded regions. Extension of
the basic theory to eigenvalue problems with continuous spectrum. Fourier transformation. The
heat equation on the infinite or semi-infinite interval. The evolution function of the temperature

field. The wave equation on the infinite plane.

5. Inhomogeneous differential equations: Green’s functions. Boundary value problems for

inhomogeneous differential equations. Definition and construction of the Green’s function for

ordinary differential equations. The method of Green’s function for partial differential equations.

Green’s functions for bounded regions.

6. Special functions of Mathematical Physics. The notion of generating function and recursion

relations. Legendre polynomials and Bessel functions: basic properties and computational

techniques.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory
education, communication with
students
TEACHING METHODS Activity Semester workload

Lectures 52

The manner and methods of teaching | | Practices 26

are described in detail. Study 132

Lectures, seminars, laboratory
practice, fieldwork, study and analysis

MOAIN NANEMIZTHMIOY KPHTHZ

12 SentepuBpiou 2019

oghida 150




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Course total 210

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek. Students are examined and
evaluated in writing at the end of the semester, but also
with mid tern exams during the semester.

In special cases, and if needed, an oral examination is
performed.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1.Trahanas, S., Partial Differential Equations, Crete University Press (2001).
2. Brown, J., Churchill, R., Fourier Series and Boundary Value Problems (5th ed.), McGraw-Hill (1993).
3. Vergados, ., Mathematical Methods of Physics, OEAB (1986).

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-301

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-301 EZEAMHNO zNOYAQN

Eapwvo

TITAOZ MAGHMATOS | HAektpouayvntiouog |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 . AIAASKANIAZ
T0 oUVOA0 Tou puadnuarog avaypayte tic eBdouadlaiec wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV
AtahéeLc 4 7
Aoknoelg 2
Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLOaKTIKEG UETOSOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).
TYNOX MAGHMATOzZ | A
yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang
VEVIKWV YVWOEWV, avantuéng
oeélotnTwv
NMPOAMAITOYMENA MAGHMATA: | OXI
FAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ph301.edu.physics.uoc.gr
MAGHMATOS (URL)
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UAINIULATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Ko LkavotnTteg kataAAnAov enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloTeEAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Madnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Na yvwpllel TIC apXEG KAl TOUG VOUOUG TOU NAEKTPOUAYVNTIOUOU: VI avayVwpileL KoL va
TIEPLYPAPEL TOUG VOUOUS Tou Maxwel

*  Na katavoei nwg alAnAenidpa n UAn ue ta nAektpouayvntika nedia: va avayvwplilet ko
va TTEPLYPAPEL TN LOP@N TwV VOUwVY Tou Maxwell evtog tng UAng

*  Na unoloyilet to nedio Baolkwv KATAVOUWVY QOPTIOU KoL PEUUATWY, OTO KEVO KAl EVTOG TNG
UAng.

*  Na gényel tov tpomo Staboong tng nAektpouayvntikng aktivoBoldiag

*  Na gényel kadnueptva patvoueva Baotlouevos otig BaolkéG apyes Tou
nAektpouayvntiouou.

*  Na ouvbualel Ti¢ yVWOELG TOU pLa va eMAUCEL ouvOeTa mpoBAnuata NAEKTPOUAYVNTIOUOU

*  Na opyavwoel TIC YVWOELG TOU YLO TOV NAEKTPOUAYVNTIOUO O€ EVa VLAio olkodounua

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTHTEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato lMapaptnua ATAwUATos kot mapatidevral akoAdoUdw ) o€ mota / TOLEG QO AUTEG
QATTOOKOTEL TO Uavdnua;.

Avadlntnon, avaAuon kat cuvieon 6ebouevwy | Zxebltaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPaALTNTWY TEYVOAOYLOV JeBaouoG aTn SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko nmeptBaAiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unevBuvotntag kat evatodnoliog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KoL QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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Aleg...

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onueWoewy Kot autdvoun nEBodog peAétng

Juvepyooia o€ opuadeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeiplon Tou XpOvou Kol TpoBEeaLWY

(3) NEPIEXOMENO MAGHMATOZ

HAektpootatika Media:

Nopot Coulomb kat Gauss, BaBuwto Suvauiko, e€lowaoelg Poisson kat Laplace, aywyol Bwpdkion,
OUVOPLAKEG CUVONKEG KAl LOVASLKOTNTA TwV AUCEWV, XWPLOUOG LETABANTWY, HEB0SOG TWV L6 WAWY,
MOVWTEG, NAEKTPLK SUTOALKA porh, MOAwaon, NAeKTPLKO Tedio E kal nAektpikr petatdmion D,
XOPOKTNPLOTIKA NAEKTPOOTATIKA TIPOBAALATA, CUVOPLAKWY GUVONKWVY, NAEKTPOOTATIKEG EELOWOELG
Maxwell.

Mayvntootatikd MNedia:

HAeKTPLKO pel, VOUOG TOU Ampere, SLaVUOHATIKO SUVAULKO, HayvnTLKN SUTOALKA poTtr, LOYVATLON,
payvnTikd medilo H kat payvntiki emaywyn B, mapapoayvntikd, SLopayvnTiKd Kot 6L8nNpopayvnTika
UALKQ, HayvNTIKO BaBuwTto SUVOULKO, XAPAKTNPLOTIKA LOYVNTOOTATIKA TIPOBANUOTA GUVOPLOKWY
oLUVONKWVY, LayVNTOOTATIKEG e§lowaelg Maxwell.

HAektpopayvntikd Nedia:

Nopog Faraday, e€lowon cuvéyelag, mAnpelg eflowoelg Maxwell, §Uvaun Lorentz, cuvoplakeg
GUVONKEG, YPOAUULKA LOOTPOTIA HECA, AEKTPOOYVNTLKI EVEPYELOKAL OpUn, Stdvuoua Poynting,
NAEKTPOUAYVNTIKA SUVOHLKA, KUMATLIKEG EELOWOELS Ko N amAoVaotepn AUon Toug: entineda
HMOVOXPWHATIKA KUpaTa, TaxUTNTa Tou $wtoc, vouol StabAaong.

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo pe mpdowmo
Mpoowmo ue npoowrno, EE
QTTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPTANQZH AIAAZKAAIAZ , ®Doprog Epyaciog
Apaotnplotnra 2
E§aunvou
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Meptypdpovrar avaAutikd o TPomog | | Alalé€elg 52
ko pedodol Stéaokadiog. AoKNOELG 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAoypapiag,

@povrtiotriplo, Mpaktikn

(TomoY¢tnon),  KAwwn  Acknon,

KaAA ) E| jpto, ; :

& LTEXWK? pyaompfo YUvoAo MaBnpatog 210
Alabpaotikn Stbaokalia,

EkmaldeuTikEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, kATt

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  upadnotoakn
Spaotnplotnta Kadwe KaL oL WPEC N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIONOTMH:ZIH MOITHTQON | H afloAoynon yivetal ota eAAnvikd. OL pottntég e€etalovral

Kal agloAoyolvtal ypamtd oTo TEAog Tou €apvou.
Meptypapn ™mge Stadikaoioc

aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtriosig
Juvroung Amavtnong, Epwthoegig
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAAwteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBactua amo Toug POoLTNTES.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Elcaywyn otnv HAektpoduvauikrn, D. J. Griffiths, (Téuot | & Ill), MNav. Ekdooelg Kprtng (2002)
HAektpopayvntiki Oswpla, J. Edminister, EXMI Ek6otik EME (1998)

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-301

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-301 SEMESTER | Spring

COURSE TITLE | Electromagnetism |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph301.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes
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The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Review and describe the principles and laws of electromagnetism (Maxwell's laws)

¢ Understand how matter interacts with electromagnetic fields and describe the form of
Maxwell's laws in matter

* Calculate the field of basic charge and current distributions, both in vacuum and in matter

*  Explain how electromagnetic radiation propagates

* Solve complex electromagnetic problems

*  Explain every day phenomena based on the basic principles of electromagnetism.

* Compose knowledge of electromagnetism in a unified theory

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism
Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines
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I. Electrostatic Fields:

Gauss’s law; scalar potential; Poisson and Laplace differential equations, boundary conditions,

and uniqueness of their solutions; method of separation of variables; method of images;

multipole expansion, dipole moment, polarization, electric displacement, and macroscopic

Maxwell equations; electrostatic Maxwell equations.

Il. Magnetostatic Fields:

Electric Currents; Ampere’s law; vector potential, Biot-Savart law; magnetic dipole moment,

magnetization, paramagnetic, diamagnetic, and ferromagnetic materials, and macroscopic

Maxwell equations; magnetostatic Maxwell equations.

Ill. Electromagnetic Fields:

Faraday’s law; Lorentz force; electromagnetic energy and Poynting vector; Gauge

transformations and Lorentz and Coulomb gauge; wave equation; full Maxwell equations.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Practices 26
Study 132
Course total 210

STUDENT PERFORMANCE
EVALUATION

The evaluation is done in Greek. Students are examined and
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Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

evaluated in writing at the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

“Introduction to Electrodynamics”, D. J. Griffiths, Volumes | and Il (Crete University Press, 2005).

- Related academic journals:
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NEPIFPAMMA MAGHMATO? - 303

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-303 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

KBavtounyavikn |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG AOVAOEG ATTOVEUOVTAL OE
Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaldiac kat To oUVOAO TWV MIOTWTIKWY UovVadwvV

EBAOMAAIAIEZ

QPE2

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLg

Aoknoelg

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

YeVikoU urtoBadpou,
eLdkou urtoBatpou, eLbikeuang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph303.edu.physics.uoc.gr/

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Kol LkavotnTteg KataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

* [leptypapikoi Asikteg Emunedwy 6, 7 & 8 tou Eupwnaikou lAatoiouv Mpooovtwy Awc Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na yvwpllel Tig BaoIKEG ApXEC TNG KBAVTOUNXAVLKAG, TNV KBAVTIKA LETPNGCN KO TLG
e€lowoelg kivnong

*  Na katavoei Tov pabnuotiké GopUaAlopd TG KBAVTOUNXAVLKAG

*  Na yvwpilel tig mpoPAEPELG TNE KPAVTOUNXAVIKAG YLa ATIAEG TTIEPUTTWOELG KBAVTLIKWV

*  guoTNUATWY

*  Na yvwpilel tig mpoPAEYPELG TNG KPAVTOUNXAVLIKAG YLO TNV TEPIMTWON KEVIPLKWY SUVOULIKWY
KaL tnv Bswpla tng otpodopung

*  Na yvwpileL tnv meplypadn Tou spin tnv apyn tou Pauli kaL thv oxéon spin oTATIOTLKAG

*  Naedpoapuooel tnyv Bewpia Slatapaywv o mokila dpucikd cuothpata

*  Na ouv8udlel TIG YVWOELG TOU yLa TV enilucn cUvOeTwy mpofAnudTwy

*  Na gppunvelel TG LBLOTNTEG TOU KOGHOU YUPW TOU XPNOLUOTIOLWVTAG BACIKEG APXEC TNG
KBavtopnxavikng

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAwuatos kot mapatidevral akoAdoUdwc) oe mota / TOLEG A0 AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPATNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NGLKAG

Autovoun epyaocia unevBuvotntag kat evatodnoiog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVBeTWV TPoBANUATWY

Avamtuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadikwy mtnywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdévoun péBodog perétng

Juvepyooia o€ opuadeg

Alaxeiplon Tou Xxpovou Kol poBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

Oepehwdelg Apxec g KBavtopnyavikns: Auvapikég MetapAntég — Oswpia Métpnong — EELOWOELS
Kivnong, (Tpaxavag, KeddAato 1, 3 eBEouddeg)

MaBnuatikd Epyaldeia tng KBavtounxaviknig: - Zuvaptnolakoi Xwpol — TeAeoTtég - Doppallopog
Dirac, ELKOVEG KL QVOTTAPACTACELG, LETOXNUATIOMOL CUMMETPiag (OxtL uRTpa mukvotntag) (Tpaxavag,
Keddlaia 2-4, 2 eBSopadec)

AmAQ Auvopikd Zuotrpata: EAeUBepo Zwpatidlo - Movodidotata AUVaULKA - APLOVIKOG
Tahavtwtng, (Tpaxavag, Kedpdlato 5, 2 eBSouddeg)

Stpodopun -Kevtpkd Auvaptkd: TeAeotég 2tpodopung, AAyveBpikn Bewpla otpodopunig — AUOELG TWV
E€lowoewv Kivnong, Atopo tou Yopoyovou. (Tpaxavag, Kebahdlo 6, 3 eBSoudadec)

Spin- Tautdéonua Zwpatidia: ‘Yrapén Spin — Neplypadn Spin — Spin/Itatiotiky, (Tpaxavag,
Kedpdalaia 7-8, 2 eBSopadec)

Elcaywyn otnv Oswpia Alatapaywv: Eidn Alatapaywy - l'eviky MeBobdoloyia — Ztolxelwdelg
Edapuoyeg (Tpaxavag, Kedpdlato 9, 1 eBSoudda)

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le MPdowmo
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabrnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot pécw email.
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPrANQZzH AIAAZKANIAZ T ®doprog Epyaciag
E§aunvou
lNeptypdovtar avaAutikd o TPOTOG | | Alahéelg 52
Ko uédodbot btbaockaldiag. Aoknoelg 26
MeAétn 132

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAloypapiag,

@povrtiotrplo, Mpaktikn
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(TomoY¢tnon),  KAwwn  Acgknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,
EkmaldeuTIkEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  uadnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC oUUPWVA
UE TLC apx€G ToU ECTS

JUvolo Mabruatog 210

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
Jouvroung Amavtnong, Epwtroeglg
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudoiwa  [lMapouociaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon Aocdevoug,  KaAditeyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug QPOoLTNTES.

H aflohoynon yivetal ota eAAnvikd. Ot dottntég e€etalovral
Kal agloAoyolvtal ypamtd oto t€Aog Tou e€apunvou, al\d
KOl e T(POOJOUG KATA TN SLApKELD TOU e€aprvou.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. «KBavtounxavikn Il» - It. Tpaxavadg, Mavemotnuiakég Exkddoelg Kpntng, NoéuPprog 2008
2. «Elcaywyn otnv KBavtopnxaviki» - K. Tappakng, Leader Books, 2003
3. “Introduction to Quantum Mechanics, 2" Ed.” — David J. Griffiths, Cambridge University press,

2016.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-303

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-303 SEMESTER | Winter

COURSE TITLE

Quantum Mechanics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 7

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph303.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  State the basic principles of quantum mechanics, quantum measurement, and the motion
equations

* Understand the mathematical formalism of quantum mechanics

*  Know the quantum mechanical predictions for simple quantum systems

¢  Reproduce the quantum mechanical predictions for central dynamics and the theory of
angular momentum

* Understand spin, the principle of Pauli, and the relationship of spin with statistics

*  Apply the theory of perturbations to various physical systems

* Use their knowledge to solve complex problems of quantum mechanics

*  Explain the properties of the world around them using basic principles of Quantum
Mechanics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism
Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Troubleshoot complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and stand-alone study methods
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Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

Basic principles of quantum mechanics: dynamical variables, theory of measurement, equations

of motion. (Trahanas, Chapter 1, 3 weeks)

Mathematical formalism of quantum mechanics: Hilbert spaces, operators, Dirac Formalism,

Pictures and representations, symmetry transformations. (Trahanas, Chapters 2-4, 2 weeks)

Simple dynamical systems: free particle, one-dimensional potentials, harmonic oscillator.

(Trahanas, Chapter 5, 2 weeks)

Angular momentum, central potentials, angular momentum operators, algebraic theory of

angular momentum, solutions to equations of motion, hydrogen atom. (Trahanas, Chapter 6, 3

weeks)

Spin and identical particles. Description of spin, Pauli matrices, Spin/Statistics (Trahanas,

Chapters 7-8, 2 weeks)

Introduction to perturbation theory: Types of perturbations, general methodology, simple

applications. (Trahanas, Chapter 9, 1 week)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the

Activity

Semester workload

Lectures

52

Practices

26

Study

132

Course total

210
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ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral

Katl agloAoyolvtal ypamtd oto T€Aog Tou e€apunvou, ald

KOl e T(POOSOUG KATA TN SLAPKELD TOU e€aprvou.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. «KBavtounxavikn Il» - It. Tpaxavadg, Mavemotnuiokég Exkddoelg Kpntng, NoéuPprog 2008

2. «Elcaywyn otnv KBavtopnxaviki» - K. Tappakng, Leader Books, 2003

3. “Introduction to Qunatum Mechanics, 2" Ed.” — David J. Griffiths, Cambridge University press,

2016.

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-307

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOX | ®-307 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Mpoywpnuévo Epyactrnpto Quaotkng |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 e AIAASKANIAZ
TO 0UVOAO ToU puadnuatog avaypayte ti¢ eBdouadlaiec wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV
Epyaotnplakeg AOKNOELG 3 7

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uEF0SOL TTOU XPNOLLOTTIOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

To HABnpa €XEL WG MPOATALTOUEVO TNV ETUTUXN
napakoAolBnon Twv padnudtwv: Elcaywyn otnv Zuyxpovn
Quotkn 1(D-201) kat Epyactiplo Quaokng Il (Omtikn) (O-
208)

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA (av xpelaoTel Kat AyyAka)

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph307.edu.physics.uoc.gr/
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG Ol CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Ko LkavotnTteg kataAAnAov emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN 0AOKApwaon
ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emuneébou twv Madnotakwv AoteAsoudtwy yLa kade éva KUKAo omoudwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibsuong

e [lepypapikol Asikteg Emuneébwy 6, 7 & 8 tou Eupwnaikou lMAataiov Mpocoviwy Aid Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv entuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na pmnopei va eKTIUAOEL Tot OOAALATA TIOU UTIELCEPXOVTAL OTLG TTELPAMATIKEG LETPOELG

*  Na katavonoetl BaclkEG PACUATOOKOTIKEG TEXVIKEG OTIWG TNG Amoppodnaong
opatol/unépuBpou, TG GUUPBONOUETPLKAG TEXVIKAG, TNG EKTIOUTIG/amoppodnong aktivwv-
X, TNG ekmoumnn¢/anoppodnong aktivoBoAlag y K.T.A.

* Na katavonoet Tnv aAAnAenidpaon Tou payvnTikou mediou He Thv UAN Kol TPOTIOUG
pétpnong tou (dawvopevo Hall, albnpopayvntiki uotépnaon)

* Na xpnoilomolei ta Bacikd 6pyava TG MELPAUATIKNG GUGCLKAG OTIWE CUOTHATA KEVOU,
TupNVLKA opyavoloyia, opyavohoyia anapiBunong yeyovdtwy, opyavoloyia HETpnong
UPoug maApou, petatpomrg avaloykol og PndLako oipa, ToAuKavaAlkn avaluaon,
daopatoypddoug opatol/uneplwdous/aktivwv-X.

*  Na eKTIUd TOUG TAPAYOVTES TTOU EMNPEAIOUV T AMOTEAETUATA EVOC TTELPAPATOC

*  Na ouvbudlel TIG BewpPNTIKEG TOU YVWOELS YLO VAL EPUNVEVUCEL TOL ATMOTEAECUATA TWV
TELPOAUATWVY

¢  Na Katavoel mwg Kamola melpdpata odriynoav otnv emPePaiwaon rj TNV Tpomonoinon tng
Bewplag.

* Na xpnoluomolei ta epyadeia mou amattovvtal yla va enefepyaacia kot ypadikn
QVOITaPAoTOCoN TIELPAUATIKWY SE60UEVWY

¢  Na avamti&el TNV IKAvOTNTa ToU 0Tn cuyypadh avadopwy PE EMLOTNHOVIKH opBotnTa Katl
cadnvela

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAWUATos kot mapatidevral akoAdoUdwc) oe mota / TOLEG QO AUTEG
QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat dtaxeipton Epywv
KoL TANPOPOPLWY, LUE TN XPHON KL TWV
QTAPAITTWY TEXVOAOYLDY 2eBa00og otn SLaPOopPETIKOTNTA KL OTNV
TTOAUTTOALTIOUIKOTN T

lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko nmeptBaAiov

Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUATIKAG KAt NGIKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoliog os Jeuata uUAou

Ouadikn epyacia A0KNON KPLTIKIG KOl QUTOKPLTLKIG
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Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tn¢ eEAeUTEPNG, SNULOUPYIKNG KL

EMAYWYLKNG OKEYNC
Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

Opadikn epyacia

Autovopun epyaoia

Katopeplopodg epyactlv

Avalntnon Kal eKUadnon KovoUpyLwv UTIOAOYLOTIKWY EpYaAEiwv
YAomoinon EMOTNUOVIKWY EPYACLWY

Alaxeiplon XpOvou Kal tpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Ta  mepduata ta  omola  teAolvtat  avd  ouddsg  Twv 2 atopwv  elval
Texvikég kevoU: Meplypadn cuotnuATwy Kevou. Apxn Asttoupyiog Hnxavikig avtAioag kat avt Alag
Slaxloews. Opyava pétpnong Kevou (UMeTpnTA¢ Pirani kat petpntrig Penning). Taxdtnta dvtAnong.
Aywyldtnta cwAnvwoewv (yla €won kot poplakr pon). TeAKA TaxuTnTa eKKEVWONG. AlappoEg Kal
QVTLUETWTILON.

J18npopayvnTiky votépnon: Mayvntikd Simolo kat payvntiky SumoAkr pomh. MapapayvnTiopog,
SlapayvnTIoNOG, oLoNPoUayvVNTIOMOG Kat Bepokpacio Curie. NOpoG Tou Ampere. IXETIKA LOYVNTKN
SlamepatdTTA KAl HayvnTiKA SlommepatotnTa Tou Kevou. Emayopevo medio kal cuvetikd medio.
Qawopevo Hall: Abvaun Lorentz. Taon Hall. Zuvteheotng Hall o aywyoug kat nuiaywyoug (Le éva
600 ¢€ibn ¢opéwv). Eukwnola ¢opéwv. Xprion tou dawopuévou Hall ywa tnv pétpnon
XOPOKTNPLOTIKWY  MeyeBwv  nuuaywywv  (eldog, mukvotnTa KoL  gukwvnola  GopEwv).
Mayvntoavtictaon. KBavtiko dawvopuevo Hall.
Melpapa Frank - Hertz: Neplypadn tou atopou katd Bohr. — Mati n petadopd evépyelag ota droua
yivetal katd &iakekpiuéva, acuvexn mood. MNepl KPaviwpévwv evepyelakwyv otabuwv. Kivnon
eAeuBépou nAektpoviov petalt Vo onueiwv pe otabepn dtadopd Suvapkol. Auvapikd LOVIGHOU.
ATo T e€aptdral n mieon atpwv tou Hg. Mati mpénel mpwta va Bepudvoupe thv Avxvia Hg, mpwv
ebapudoovue TAOELG ota TAéypata Ka vAuata ™g Auyviag.
QwtonAektpikd dpavopevo: QwTonAekTplko GaLVOUEVO, CWHATISLOKA — KUMOTIKHA $dUonh Tou dwTAg,
otaBepd tou Planck. @dopa ekmounng atopwyv. Katavonon melpapatikng diataéng, pwrtodiodog,
dpayua nepiBAaong, daopatookornio.
Qawopevo Zeeman: T elval Kat mou odeidetal to dawvousvo Zeeman. EVvoleG spin Kol
OUVLOTOMEVNG MOYVNTIKAG pOTi¢ atouou. KPavtikol aplBuoi, mapdyovtag Lande g, olUleuén
QTOUIKWY oTpodopuwy. Inuacio Tou dawvopévou Zeeman otnv doacpatookormia. Katavonon tng
nmelpapatikig  Sldtaéng. Avwpolo  dawdpevo  Zeeman kot dawopevo  Paschen-Bach.
Moplakry ¢aocpatookia: Pdaua amoppoédnong 12: Aourn SLOUTOUKWY OUOTIUPNVIKWY HOPLwV.
Mpooéyylon Born — Oppenheimer. — HAEKTPOVIKEG, SOVNTIKEG, TEPLOTPODIKEG KATAOTAOCELG.
MetaBdaoelg anoppodnong, apxn Franck— Condon. Katavour mAnBuouwy ota dovntikd emineda tg
Bepedlwdoug  nAektpovikng  Katdotaong.  Evtacn  ypaupwv  ¢dopato¢  amoppodnong.
Movoxpwudtopag, OTTIKO dpayua, dwtomoAAanmAacLactg, KataypadLko.
Qaopatookoria aktivwv: Ekmounn aktivwv X and Avyvia petdAhou. Amoppodnon aktivwyv X amd
pétaAda, cuvteleotric amoppodnong. OwtonAektpikr] amoppodnon, okédacn Compton, &iduun
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véveon. Zkeédaong Bragg. Itabepd mAéuyatog. Qaocpatoypddog aktivwv X, avixveutng Geiger —
Muller.

Avixveutég aktwvoBoAwwv I: AktwoPolieg o, B, y. AMnAemiSpaon aktwoPoAiag pe tnv UAn.
QwtonAektpikd dawvdpevo, dawvopevo Compton, 6iduun yéveon. Apxr Aettoupyiag omwvBnploth.
Qaopatookomio  aktwoPoliag y. Evepyslokd o¢dopa Swdomaocng 60Co, 22Na, 137Cs. —
QwtonoAamAaotactrg, mtoAuavailtng, avaluon UPoug TaApoU. ALAKPLTIKE LKOVOTNTA. STOTLOTIKOG
XOPOKTPAG TIUPNVIKWY SLAOTIACEWY, Katavour Poisson, oddAua pETpnong pubuol mupnVIKWY
Slaondocswv.

Avixveutég aktwoPohwv Il: Apxry Asttoupyiag aviyveutn Geiger — Muller, amodoon kat vekpdg
XPOVOG Tou avixveuThH. NOpog anoppodnong aktvoBoAiag, cuvteleoTr¢ amoppodnaong, GUVIEAEDTHG
anoppddpnong palag. Nopog diacmacng, HEcog xpovogs {wng, XPOVog UTTOSLTAAGCLAGUOU EVEPYOTNTAG
padLevePyoU LOOTOTOU. ITATIOTIKOG XAPAKTAPAG TTUPNVLKWY SLa0TIACEWVSLOOTIACEWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo e mpdowmo
Mpoowrmo ue npoowrno, EE
QTTOOTAOEWG EKTIALIOEVT K.ATL.

XPHZH TEXNOAOTIQN | H avdAuon twv §edopuévwy , Ta Slaypappota Kat ot
MNAHPO®OPIAZ KAI ENIKOINQNIQN | avadopég Twy MeEpaUATwyY Yivovtal pe Xprion UTIOAOYLOTH.
Xpnion T.M.E. otn Atbackalia, otnv | e kAmola amd Ta MElpAUATA XphoLomoLeital e8Ik
Epyaotnpiakn Ekmaideuan, atnv | Aoylopko yla thv cuAdoyn/kotaypadr twv Sedopévwy.

Emikotvwvia |UE TOUG QOLTNTEG
Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPrANQZzH AIAAZKANIAZ et ®doprog Epyaciag
E§aunvou

MNepypdpovtal avaAutikd o TPOToS | | Eloaywylkég SLaNEEELG 6

Ko uédodbot Stbaockaldiag. EkTéAEON TIEPOAUATWY 27
EnavaAnyn epyaoctnpiwv 3

Awadé€els, Jepvdpla, Epyaotnplakr | | Mehétn 74

Acknon, Acknon lebiou, MeAétn & | | Npoetoacio avadopwyv 100

avaduvon BiBAloypapiag,

@povrtiotriplo, Mpaktikn

(TomoY¢tnon),  KAwwn  Acknon,

KaMLTEXWK‘,) Epyaompfo, JUvolo Mabruatog 210

Alabpaotikn Stbaokalia,

EkmalbeuTIKEG emIOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  upadnotoakn
Spaotnplotnta kKadwe KaL oL WPEG N

kaBobnyouuevnG UEAETNC OUUPWVA
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UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtriosig
Zuvroung Amavtnong,  Epwtroegig
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAAiteyvikn

Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

w

JUVTOMA YPOTTTA TECT ) PO opPLKN
oculntnon/egétacn TG NUEPEG TWV gpyactnplwv
Juyypadn avadopdg kat BabuoAoynon tng
Epyaotnplakn e€€tacn oto téAog Tou e€aprivou
lparttr) e€étacn oto TéAog Tou e€aurvou

Jtnv tehwkr pabuoloyia To 50% mMPOKUTITEL Ao Ta
1) kat 2) (10% kat 40% avtiotolya) Kot To UTtOAOLTTO
50% amo ta 3) (25%) kat 4) (25%). Na tnv emtuyn
oAokAnpwan tou gpyactnpiou anatteital Babuog
MEYaAUTEPOG 1) 100G TOU 5 o€ OAeG TIG avadopEég
KaOwc kat ota 3) Kat 4).

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«ZNUELWOELG TOU padrjpatog» kat BLBAloypadia mou Sivetal o auTég

«Experiments in Modern Physics» — A. Melissinos, Academic Press (1966)
«Building Scientific Apparatus» - J.H. Moore, C.C. Davis, M.A. Coplan, Addisson — Wesley, London,

(1983)

«Radiation Detection and Measurement» — Gleen F. Knoll, John Wiley & Sons, NY, (1979).
«2uyxpovn Quowkn» — R. Serway, C. Moses, C. Moyer. MN.E.K.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA
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COURSE OUTLINE - ®-307

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-307 SEMESTER | Winter

Advanced Physics Laboratory |
COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | A

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | Prerequisite courses: Introduction to Modern Physics |
(®201), Physics Laboratory Il (Optics) (0208)

LANGUAGE OF INSTRUCTION and | GREEK, (English if needed)
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph307.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES
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Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
» Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Estimate the errors involved in experimental measurements
* Understand basic spectroscopic techniques such as absorption
of visible / infrared, interferometry, radiative emission/absorption, of X irradiation, the

emission/absorption of gamma irradiation, etc.

* Understand the interaction of magnetic field with matter and ways of its measurement (Hall

effect, ferromagnetic hysteresis)

* Use the basic instruments of experimental physics.

* Evaluate the factors that affect the results of an experiment

* Combine his theoretical knowledge to interpret experimental results

* Understand how experiments have led to confirmation or modification of theory
* Use the tools required to process and plot experimental data

* Develop his/her ability to write reports with scientific accuracy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Teamwork

Worksharing

Evaluate and use new computater tools
Writing of scientific reports

Manage time and deadlines
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The experiments are conducted in groups of two students. The scheduled experiments are:

Vacuum Methods: Principles of vacuum systems, Mechanical pumps, Diffusion pumps, Rirani

gauge, Penning gauge, Pumping speed, Conduction, Leaks Ferromagnetic Hysteresis: Magnetic

dipole moment, Paramagnetism, Diamagnetism, Ferromagnetism, Curie temperature, Ampere

law, Magnetic permeability

Hall Effect: Lorentz force, Hall voltage, Hall coefficient in metals and semiconductors, Carrier

types, Carrier mobility, Hall effect measurement of carrier density and mobility in

semiconductors, Magnetoresistance, Quantum Hall effect.

Franck-Hertz Experiment: Bohr’s atomic model, Electrons scattering by atoms, lonization

potential, Hg vapor tube.

Photoelectric Effect: The photoelectric effect and the dual (wave-particle) nature of light,

Planck’s constant, Atomic emission spectra, Experimental apparatus: photodiode, diffraction

grating, spectroscope.

Zeeman Effect: Electron spin, Spin-orbit coupling, Lande g-factor, Total angular momentum and

total atomic magnetic moment, Normal Zeeman effect, Anomalous Zeeman effect and Paschen-

Bach effect.

Molecular Spectroscopy: 12 absorption spectrum: Diatomic molecules, Born-Oppenheimer

approximation, Electronic levels, Vibrational and rotational energies, Molecular transitions,

Franck-Condon rule. Population distribution of vibrational level in ground state, Absorption lines

intensities. Monochromator, Diffraction grating, Photomultiplier.

X-ray Spectroscopy: X-ray source, X-rays-matter interaction: Photoelectric effect, Compton

scattering, Pair production, X-ray attenuation coefficient, Bragg diffraction, Lattice constants, X-

ray diffractometer, Geiger-Muller detector.

Radiation Detectors I: Alpha-, Beta-, Gamma-radiation, Radiation-matter interaction:

Photoelectric effect, Compton scattering, Pair production. Scincillator operation principle,

Gamma-rays spectroscopy, Cobalt-60, Soium-22, Caesium-137 spectra, Photomultiplier,

Multichannel analyzer, Pulse height analysis, Resolution, Radioactive decay statistics and Poisson

distribution, Count rate error.

Radiation Detectors Il: Geiger-Muller detector operational principle, Detector efficiency and

dead time, Absorption law, Absorption and Mass attenuation coefficients, Radioactive decay law,

Mean lifetime, Half-life,

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with

The analysis of the data, the charts and the reports of the
experiments are done using a computer. In some of the
experiments special software is used to collect/record data.

Communicating with students through the course website

students
and by email.
TEACHING METHODS Activity Semester workload
Introductory lecturew 6
The manner and methods of teaching | | Experimental proceedure 27
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are described in detail. Experiment summary 3
Study 74
Lectures, seminars, laboratory | | Report preparation 100

practice, fieldwork, study and analysis

of bibliography, tutorials, placements,

clinical  practice, art workshop,

interactive  teaching, educational

Course total 210

visits, project, essay writing, artistic

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE 1. Short tests or oral discussion / examination on lab
EVALUATION days

2. Rating of lab reports

Laboratory examination at the end of the semester

4. Written examination at the end of the semester

w

Description  of the evaluation
procedure

In the final score, 50% comes out of 1) and 2) (10% and 40%
Language of evaluation, methods of | respectively) and the remainder 50% of 3) (25%) and 4)
evaluation, summative or conclusive, | (25%). For the successful completion of the laboratory a
multiple choice questionnaires, short- | grade greater or equal to 5 is required in all the reports as
answer  questions, open-ended | wellasin 3)and 4).

questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

A. Mellisinos, “Experiments in Modern Physics”, Academic Press (1966)

J.H. Moore, C.C. Davis, M.A. Coplan, “Building Scientific Apparatus”, Addisson-Wesley, London (1983)
G.F. Knoll, “Radiation Detection and Measurements, J. Wiley & Sons, New York (1979)

R. Serway, C. Moses, C. Moyer, “Modern Physics” 3rd Ed,, Brooks Cole (2004)

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-403

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-403 EZEAMHNO zNOYAQN

Xeluepvo

TITAOZ MAGHMATOZ

ATto Ta Quarks pgExpt to Zounav

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN
Tou padnuarog m.y. AaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TULOTWTIKEG HOVAOEG UTOVEUOVTAL EVIXLIQ YLA TO OUVOAO TOU UaBNUaTOG
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

ALOAEEELG

AoKNOELG

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SL8akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | A

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAZ kae | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA http://ph403.edu.physics.uoc.gr/

MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypagpovral To uadnotakd AmoTEAETUAT TOU UATUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL (POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadniUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv ohokAnpwaon tou pabriuatog o pottntng/TpLa eival os Béon:

*  Na €xelL pLa EKOVA YL TIG PACLKECS LBLOTNTEG TWV SOUWV TG UANG amtd ToUG ATOULKOUG
TIUPNVEG, T ATOMA, TA LOPLA, TN CUUITUKVWHEVN VAN, TOUG MAQVATEG, Ta AoTpa (Evepyd Kat
VEKPQA) UEXPL KAL TO TUMTTOV

* Na xpnoiuomolei tn uéBodo g dlactatikng avaAuong mou amaltteil Gpuotkn katavonon Kat
0€ UKPOTEPO Babuod pvAun

* Na éxeL cuvolioel ta OepeAiwdn onpela Twv Bactkwy vonTikwy epyaleiwy, 0w eivat n
KBAVTOUNXAVLKH, N OTATLOTIKA GUGCLKN, 0 NAEKTPOUAYVNTIOUOG KaL oL AANEG
oAANAeTLOpACELG.

+  Na aflomolei Ta WG Avw VoNTIKA epyaleia Lo TRV QVTLLETWIILON TNG TEPUTAOKOTNTOG TOU
Tipayuatikol KGGUoU.

Fevikég IkavoTtnTeg

AauBavovrag uroyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG QVaypapOVTaL OTO
MNapaptnua AutAwuarog kot napatidevral akoAovdwc) o€ moLa / MOLEG ATTO AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oOv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QmapaitnTwy

TeXVOAoyLwv 2eBaou6G 0TN SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTNTAL
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Anfn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ umevduvotntac

kot evatodnoiac oe 9éuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn tn¢ eEAeUBepnNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Siemotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

-To uadnua amoBAEMEL 0TO VA AMOKTHOEL 0 doLTNTAC/TPLa Ta EEAC:

Autonemnoifnon Ot Ta BacIKA TwV KUPLWV HaBnudtwy amoteAoUV KTHUA TOU

E€olkelwon pe TNV MEPLTAOKOTNTA TOU TIPAYLOTIKOU KOGOU

E€olkeiwon pe tn pEBobdo epunveiag puoikwy patvopevwy

JuvhRBela yla okéPn Katl avaluon Kat oxt Lovo Kataduyn otn pvApn yla tThv eniluon npoBAnudtwyv
ErupeBaiwaon OTL 0 KOGLOG ElvaLl KATAVONTOG OE TTOCOTLKO EMIMESO HUE XPrON OTOLXELWS WV YVWOEWV
HaBONUOTIKWY Kot GUGLKAG

Autonemnoifnon oTLg LKavOTNTEG TOU Ttpog enihucn MPoPANUATWY GUOLKAG TTOU GUVSEoVTaL UE
TPOYHATIKA davopueva

Aveon otn xprion tou Stadiktiou yla AvtAnon mAnpodoplwy Kat Se50UEVWVY TTPOG EAEYXO TWV
UTTOAOYLOTLKWYV TOU OTOTEAECUATWY

MeAETn Katd tn SLAPKELA TOU EEQUVOU KOl OXL LOVO TLG TIOPOUOVEG TWV TEALKWY EEETACEWY
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Elcaywyn. H atoptkd 16éa. O KUHatoowpaTiSLakdg SULGUOG Kat oL TPEiG BaoLkéG apXEG TNG

kBavtopunxavikig (Heisenberg, Pauli, Schrodinger). Euotari¢ Lloopporia kat eAaxlotonoinon Tng

(eAeVBepNG) evépyelag (BA. kat ZToxela Itatiotikig Duotkng). Alaotatikr avaiuon. Qwtovia

(ayyehiodopot kat Tuvdetrpeg). Ot dAeg aAAnAerudpdoelg. Atd Ta kouvapk ota adpovia. Anod ta

VOUKAEOVLO GTOUG TTUPNVEC. ATtd TOUG TTUPNVEG KOL TO NAEKTPOVLA OTO ATOMA. ATtO Ta dTopa ota

popLa. TUMMUKVWHEVN KaTtdotaon tng UANG. NAavites. Actpa Kal acTplkd MTtwata. Koouoloyia (to

JUumav Kal n Lotopia tou). H avBpwrikn apxn.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbéowmo pe mpocwro. Qpeg ypadeiou yia emiluon
QTopLWV

XPHZH TEXNOAOTIQN

MNAHPOO®OPIAZ KAI ENIKOINQNIQN

Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kat péow email. Ot SlaAé€elg Tou padnuartog £xouv
BuwrteookomnBel kat eivat StabBéaiueg oto site Tou

.| naBrpatog
LE TOUG POLTNTEG
OPTANQZzH AIAAZKAAIAZ , ®doprog Epyaciag
Apaotnplotnra ,
E§aunvou
Meplypagovrat  avaAutika o TPOmMoG Kat Atahé€elc 52
ugdodbdot dtdaokaliag. AGKﬁGELC 26
Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon, MeAétn 132
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Aabpaotikn Stbaokalia,
EKTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypapn epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am. " "
JUvoAo MaBruatog 210

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
oL WPEG un kadobnNyoUEVNG UEAETNG CUUPWYVA
UE TIC apxE¢ tou ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtadikaoiac aétoAdynonc

MNwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SupmepacUaTiky, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
Kal agloAoyolvtal ypamtd oto T€Aog Tou e€apunvou, ald
KOL LLE TPELG N TEGOEPLE TPOOSOUG KATA T SLAPKELA TOU
e€apnvou. Kat ol e€etdoelg mpoodou kat n teAlkn eéétaon
nep\apBdavouv kat epwtioelg TMOANAANG eTtAoyNg (Le
NAEKTPOVIKA PECA OL ATIAVTNOELS) Ao €va cUVOAO Ttepinmou
400 Kall ypOUITTEG AMAVTAOELG O€ KATola B€pata o
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Anavtnong, Epwtroelg Avantuéng Aokuiwv, | guvOeTIKOU XOpOKTAPA.
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avagépovtat pnta mpoodLopLoUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

- E.N. Owkovopou, "And ta Koudpk péxpl to ZUpumav: pia cvvtoun meptjynon”, Nav. Ekdooelg KpAtng,
5"¢k&o0n,2018

- E.N. Owovopou, "Me Aiyn gavtaocia kat okéYn: H Suvaun tn¢ Staotatikri¢ avaiuong”, Apbpo ota

eA\NVLIKA, 2009.
- E.N. Owovopou, "Ano ta koudpk Uexpl to Suumav: Mia olvtoun meptiynon", Napouciacn ota
eA\NVLIKA, 2012.

- E.N. Owovopou, "A Short Journey from Quarks to the Universe", SpringerBriefs in Physics, 2011.
- E.N. Owovopou, "Fixing by thinking: The power of dimensional analysis", ApBpo ota ayyAikd, 2009.
-E. N. Owovopou, “From Quarks to the Universe: A short Physics Course, 2" ed., Springer-Verlag,
Heidelberg, 2016.

-Extensive list of physics books

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ©-403

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-403 SEMESTER | Winter

COURSE TITLE )
From the Quarks to the Universe

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the

whole of the course, give the weekly teaching hours and the total credits IS
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph403.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

After this course the student must be in a position:

-To have the ability to employ QM, Thermodynamics, EM, Gravity, and the other interactions as tools
for solving problems of the real physical world

-To have the ability to employ dimensional analysis as an efficient way to obtain the dependence and
the value of various physical quantities

-To be able to derive the basic features of the various structures of the Cosmos starting from atomic
nuclei all the way to the Universe, including important aspects such as why e.g. Uranium-235 is
fissionable, while Uranium-238 is not

-To acquire the basic physical content of QM, Thermodynamics, EM and Gravity as a way of having
more solid working knowledge of them

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

After this course the studens are expected to acquire the ability:

-To feel confident as to attempt to solve new and unknown physics problems by thinking and
analyzing them, instead of restricting themselves to only what they remember

- To realize that problems of the real physical world are more synthetic and complex, as opposed to
problems of the basic courses such as electrodynamics etc

- To confirm, nevertheless, that the basic features of the structures of the Cosmos are amenable to
quantitative understanding by means of rather elementary mathematics and physics

- To use the internet as to obtain information and data in order to check their theoretical results
against real data

- To be familiar with the scientific approach to problem solving

- To get a more global and yet more unifying view of the World according to physics
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- To realize that the real goal of Physics is to get an explanation of physical phenomena and not to

solve more or less artificial exercises in various courses (usefull as they may be in acquiring

intellectual tools)

-To get used to the fact that Physics requires a weekly study rather than an intensive reading just

before the final exam

(3) SYLLABUS

Introduction - The atomic principle - The wave particle duality and the three basic principles of

quantum mechanics (Heisenberg, Pauli, Schrodinger) - Stable equilibrium and minimization of

the (free) energy - Dimensional analysis - Photons (messengers and connectors) - The other

interactions - From quarks to hadrons - From nucleons to nuclei - from nuclei and electrons to

atoms - From atoms to molecules - The solid state of matter - Planets - Stars and stellar remnants

- Cosmology (The Universe and its history) - The anthropic principle.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face. Office hours.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and
by email. All lectures of the course have been available in
the website as well as other material

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Practices 26
Study 132
Course total 210

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple

The evaluation is done mainly through three or four
midterm exams (counting towards about 50% of the score)
plus a final exam (another about 50%). The answers to some
take-home problems are taken also into account. All exams
consist partly of multiple choice questions (answered
electronically) and partly on written answers to more
synthetic problems. For Erasmus students the exams are in
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choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

English, while for greek students the exams as well as the
lectures are in greek. Erasmus students take the course as a
reading course employing the books in the attached
bibliography.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

- E. N. Economou, “ From Quarks to the Universe: A short Physics Course”, 2nd ed. Springer-

Verlag, Heidelberg, 2016

- E. N. Economou "A Short Journey from Quarks to the Universe", SpringerBriefs in Physics, 2011.
- E. N. Economou, "Fixing by thinking: The power of dimensional analysis", AIP Conference
Proceedings, vol. 1108, pages 1-19, (2009).

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-405

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-405 EZEAMHNO ZMNOYAQN | Xelpepvo

TITAOE MAGHMATOZE | Oepuoduvauikn kat Statiotikn Quotkn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN
Tou padnuarog m.y. AtaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TUOTWTIKEG HOVAOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte T eBdouadiaieg wpeg Stdbaokaliag kat To cuvolo Twv
TUOTWTIKWV UoVASwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AlahéeLc

Aoknoelg

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | A

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAZ kae | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph405.edu.physics.uoc.gr/

MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019

oehida 185




NAPAPTHMA B5 — NEPITPAMMATA

MAGHMATQON

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enutédou mou Sa AITOKTIOOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKApwon Tou uadnHUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto

Mpooovtwy tou Evpwrniaikou Xwpou Avwtatng Eknaidevong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emituyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Vo eivat o 9éon:

*  Na yvwpllel TIC apXEG KL TOUG VOUOUG TNEC FEPUOSUVAULKNG KAL TNG OTATIOTIKNG UNXAVIKNG
*  Na uropei va urtoAoyioel Ti¢ FepUOSUVAULKES LOLOTNTEG AITAWVY QUOLKWY CUCTNUATWY

*  Na yvwpilet tic otatiotikéG Maxwell-Boltzmann, Fermi-Dirac kat Bose-Einstein

*  Na ouvbualel Ti¢ BaoIKES APXEG TNG OTATIOTIKIG Kat TNG FEPUOSUVAULKNG WOTE va e€ayayet

Kavoupyla amoteAéouata

*  Na uropei va cuvdualel TI¢ yVWOELG TOU yLa va emiAvoeL ouvieta npoBAnuata
JepUoSUVAULKNG KOl OTATIOTLKIG UNYAVLIKIG

*  No umopei va €€nyei TIC LAKPOOKOTILKA TTAPATNPOUUEVES PUOLKEG LOLOTNTEG TWV OCWUATWYV
YUpW TOU EEKLVWVTAC ATTO TA ULKPOOKOTILKX GUOTATIKA TOUG

Fevikég IkavotnTeg

AauBavovtag untoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWGE QUTEG QVaypapOVTAL OTO

MNapaptnua AutAdwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oOv9eon SeSouevwy kat
TIANPOQOPLWY, UE TN XPrON KAl TWV QrmapaitnTwy
TexVoAoyLwv

lMpooaployn o€ VEEG KATAOTAOELG

AfYn anopdoswv

Autovoun epyaaoia

Ouaédikn epyacia

Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov

Mapdaywyn VEwV EPEUVNTIKWY LEEWV

SxebLaouoc kat Staxeipton Epywv
3eBaoudg otn SLaPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOMIKOTNTA
SeBaoudg oto puatko neptBaiiov

Entibetén kowwvikrig, emayyeAuatiknic kat nkn¢ urmeuduvotntac
kot evatodnoiac oe Yéuata uAou

AOKNON KPLTLKIG KO QUTOKPLTLKIG

Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYIKIC OKEYNG

AAeG...

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

e  Avilpetwrion cuvOeTwyY PoBANUATWY

*  AvAamrtuén g EMLOTNUOVIKAG OKEYNG

e Xpnon g BBALBAKNG Tou tavemniotniou kat moAAamAwy BLBALoypadKkwy Thywv

*  AvalAtnon mNywv, TPOCOUOLWOEWV KAl NAEKTPOVIKWY padnudtwy and to Stadiktuo

*  Anuloupyia oNUELWOEWV Kol aUTOVoun HEB0S0G LeAéTng

*  Juvepyaoia o opadeg yla emihuon mpofAnuATwY

*  YAomoilnon gpeEUVNTIKWY EPYACLWY

*  Awaxeiplon Tou Xxpovou Kal TpoBeoULWY HECW TNG £yKaLpNnG KATABEONG EpYACLWY
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Kataotatiki e€iowon - 10¢ vopog — 20¢ VOUOG OgpoSuVapLKAg — unxaveég Carnot — Beppoduvapikd

Suvaplkd — oxéoelg Maxwell — KaVoVLKr KATOVOUA — MOPAUAYVATNG — CUOTN O 2 EVEPYELOKWVY

OTOOUWY — APUOVLIKOG TOAAVTWTAG — KAAOLK OTATLOTIKA KATAVON] - LOLKPOKOVOVLKH KOTAVOUT) —

otatlotikh Fermi-Dirac — otatiotikr Bose—Einstein — Bswpia Slakupdvoswv.

OEPMOAYNAMIKH

AGAe€n 1 - Baowkég Evvoleg TG OgpUoSUVOLKAG
ALGAEEN 2 - 00¢-NOPOG TNG OEPUOSUVALKNG
ALGAeEn 3 - 10¢-NOpOoG TNG OEPUOSUVALKNAG
ALGAeEN 4 - Oepuoduvaptky Mnxavr Carnot
ALWGAEEN 5 - 20¢-NOPOG TNG OEPUOSUVALKNG
AwdAe€n 6 - Evtporia

ALGAEEN 7 - OgpuoduvapLkd AuvopKa

ALGAEEN 8 - AVOLKTA OgpUOSUVOULKA CUCTAATA
ALGAe€n 9 - looppormieg Ddoewv

ALdAe€n 10 - 306-NOpog TNG OgPUOSUVAULKAG
ITATIZTIKH ®OYZIKH

ALGAe€n 11 - Afuwpata ITAaToTKAG MNXaVIKAG
AwdAe€n 12 - Evtponia Boltzmann

AwdAe€n 13 - Kavovikn Zuloyn/Katavoun Boltzmann
ALGAe€n 14 - Evtponia Gibbs

AldAe€n 15 - ZtatioTikr Ogppoduvaptkn
ALGAEEN 16 - MoOVWTLKA ITEpEd

AGAeEN 17 - MapapayvnTika Xteped

ALGAe€n 18 - KAaowko 16aviko Aéplo

ALGAeEN 19 - KAaotkn ITatiotiky Mnxavikn
ALGAe€n 20 - KBavtikn ZTatiotiky Mnxovikn
AldAegn 21 - KBavtiko Qwtovikd Aéplo

ALGAe€n 22 - Meyahokavovikr Zulhoyr/Katavoun Gibbs

ALGAe€n 23 - KBavtikad 18avikd Aépla
ALGAEEN 24 - I6avikd Qepuiovikd Aépla
ALGAe€n 25 - I6avikd Mmolovikd Aépla
ALGAEEN 26 - Oswplio ALAKUPAVOEWY

13 eBdopadec X 2 (6lwpeg) Staléelg Bewpliag = 26 cuvoAkd SLaAé€elg

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le mPpdowmo

Mpoowro ue npoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabripatog

NAHPO®OPIAZ KAI ENIKOINQNIQN | kot péow email.

Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
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LE TOUG (OLTNTEG

OPIrANQZzH AIAAZKAANIAZ

Meplypagovrat  avaAutika o0 TPOmMoG Kat
uedobol Stbaokaliag.

Aladéetg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotijpto, Awabpaotikn Stbaokalia,
EKTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnolaxn Spaotnplotnta Kadwe Kot
0oL WPEG Un KadodNyoUEVNG UEAETNG CUUPWYA
UE TIC apxEc Tou ECTS

: ®doprog Epyaciag
Vi)
paotnplétnTa Efaurivou
AlahéeLc 52
Aoknoelg 26
MeAétn 132
JUvolo Mabruatog 210

AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtabdikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOPpPWTIKA 1 SUUTTEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioelc Avarmtuéne Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Ava@épovtatl pnta mpoodLlopLoUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

H aflohoynon yivetal ota eAAnvikd. Ot dottntég e€etalovral
Kal aglodoyolvtal ypamtd oto TEAog Tou e€apunvou, arld
Kat pe (2) mpoodouc kat (10) oelpég aoKNOEWY KOTA TN
Slapkela tou e€apnvou.

MNpoodEépetal Kat oTo apvo e€apnvo cav OpovtloTnplakd
padnua 8o (2) wpeg tnv efdoudda.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:
«Ogppoduvautkn» — E. Fermi—M.E.K.

«Ztatiotikn Quoikn kat Ogppoduvapikn” E.N. Owkovopou — MN.E.K.
«Oepuikn Ouowkn” S. J. Blundell, K. M. Blundell- N.E.K.
«2tatiotik Quokn” F. Mandl — Ekddoelg Mveupatikog

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - ®-405

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-405 SEMESTER | Winter

COURSE TITLE . - .
Thermodynamics and Statistical Physics

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardedfor'" separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the

whole of the course, give the weekly teaching hours and the total credits IS
Lectures 4 7
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | A

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph405.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

® Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Understanding of the principles and laws of thermodynamics and statistical mechanics

*  To calculate thermodynamic properties of simple physical systems

¢ Apply Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein statistics

* Combine the basic principles of statistics and thermodynamics to produce new results

* Be able to use their knowledge to solve complex problems of thermodynamics and statistics

*  Explain macroscopically observed physical properties of materials by starting from their
microscopic constituents and characteristics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Upon successful completion of the course, students will be able to:

*  Treat complex problems

* Development of scientific thinking

* Use of the University library and multiple bibliographic sources

e Search for sources, simulations, and online classes

* Be able to keep systematic notes and learn the standalone study method

* Collaboration in teams in order to solve problems

* Manage time and deadlines by submitting homeworks with strick deadlines

(3) SYLLABUS

Equation of state - 1st law - 2nd law of Thermodynamics — Carnot engines — thermodynamic
potentials — Maxwell relations — canonical distribution — paramagnet — 2 level systems —
harmonic oscillator — classical distribution — grand canonical ensemble — Fermi-Dirac statistics —
Bose-Einstein statistics — fluctuation theory.
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THERMODYNAMICS

Lecture 1 - Basic Concepts of Thermodynamics
Lecture 2 — 0" Law of Thermodynamics
Lecture 3 — 1* Law of Thermodynamics
Lecture 4 - Carnot Engines

Lecture 5—2" Law of Thermodynamics
Lecture 6 - Entropy

Lecture 7 — Thermodynamic Potentials
Lecture 8 — Open Thermodynamic Systems
Lecture 9 — Equilibrium Phases

Lecture 10 - 3" Law of Thermodynamics
STATISTICAL PHYSICS

Lecture 11 — Axioms of Statistical Mechanics
Lecture 12 — Boltzmann Entropy

Lecture 13 — Canonical Ensemble/Boltzmann distribution
Lecture 14 — Gibbs Entropy

Lecture 15 — Statistical Thermodynamics
Lecture 16 — Einstein and Debye Solids
Lecture 17 — Paramagnetic Solids

Lecture 18 — Ideal Classic Gas

Lecture 19 — Classical Statistical Mechanics
Lecture 20 - Quantum Statistical Mechanics
Lecture 21 — Quantum Photon Gas

Lecture 22 — Grand Canonical Ensemble/Gibbs Distribution

Lecture 23 - Ideal Quantum Gases
Lecture 24 - Ideal Fermionic Gases
Lecture 25 — Ideal Bosonic Gases
Lecture 26 — Fluctuation Theory

13 weeks X 2 (2-hour of duration) lectures = 26 total number of lectures

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

Lectures 52

The manner and methods of teaching are Practices 26

described in detail. Study 132

Lectures, seminars, laboratory practice,

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
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visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 210

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation of students is based on Greek. Students take
2 mid term exams, one final exam and have to submit 10
homework sets of problems during the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«Thermodynamics» — E. Fermi — Crete University Press (Greek translation)

«Statistical Physics and Thermodynamics” E.N. Economou — Crete University Press
«Thermal Physics” S. J. Blundell, K. M. Blundell- Crete University Press (Greek translation)
«Statistical Physics” F. Mandl — Pveumatikos Editions (Greek translation)

- Related academic journals:
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NEPIFPAMMA MAGHMATOZ - ©-152

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-152 EZEAMHNO ZMNMOYAQN | EAPINO

TITAOZ MAGHMATOS | AptBuntikr AvdAuon

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEC ATTOVEUOVTAL OE
o , . , EBAOMAAIAIEZ
SlakpLra puépn tou padnuatog mi.x. AlaAeéetg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) , . L, AIAAZKANIAL
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaies wpeg

Stdaokaldiac kot To oUVOAO TWV MIOTWTIKWY UovVaSdwvV

Alalé€elg Oswpiag Kal 5 6

EpyaoTtnpLlOKEG AoKNOELG 0TOUG H/Y

MpooY<ate aelpég av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOzZ MAGHMATOZ | B

yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MNPOANAITOYMENA MAGHMATA: | OXI. EmlBuunth n yvwon mpoypapuoTiopol Kol oTolyeiwy
arnd avaiuaon, ypapuLkn alyeBpa, Stadoplkég eELOWOELG.

FAQZZA AIAAZKAAIAL ko | EAAnviKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.materials.uoc.gr/el/undergrad/courses/ETY213/
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAsoudtwy yLa kade éva KUKAo armoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Acikteg Emuneébwy 6, 7 & 8 tou Eupwnaikou lMAataiov Mpocoviwv Aid Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Nayvwpllet tic Baoikec aptuntikeg uedodoug yia tnv emidvon padnuatikwy npoBAnudatwy

*  Na avantUooeL IPoypAaUUAT TTOU VX UAOTTOLOUV TIC aptduntiké uedodoug.

*  Na uropei va ouvbualet ti¢ uedodouc yla tnv emilvon cUVIETWY UANUATIKWY Kol
QUOLKWYV TIPOBANUATWY KoL ETOL VA QVATTUOOEL aAyoptduoug mou Sev éxet StdayJel.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato apaptnua ATAwuatos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 HUTEG
QATTOOKOTEL TO Uavdnua;.

Availntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko meptBaiiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NYKNG

Autovoun epyaocia unmtevBuvotntag kat evatodnaoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

Avamtuén tng Slemiotnpovikng okéPng

Xprion BLBAL0BR KNG kat moAamAwy BLBALoypadLkwy Ttnywv

Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdévoun néBodog perétng
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YAomoinon EpEUVNTIKWV EPYOCLWV
Alaxeiplon Tou Xpovou Kot TpoBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

JuotApata apibunong. Npdtuna IEEE akepaiwy KAl TPAyUATIKWY aplBuwv. Avanapdotach aplBuwv
oTOV UTtoAoyLOTH.

AplBuntikn emiAuon Un ypoappkng eélowong. Oplopol - Xprowa Oswpnuoata. Mébodol:
Syotounong, Yeudoug onueiov, téuvouoag, Muller, yevikr emavainmtkr pébodog (otabepoul
onueiov), Householder (Newton-Raphson, Halley).

EniAuon cuoTAUOTOG YPAMIKWY eflowoswv. AnteuBelag uéBodol (Amadowdr Gauss, LU).
EmavaAnmrikég pébodol (Gauss-Seidel, Jacobi, SOR). AAAeg péBodol. EpappoyEg: YTOAOYLOUOG
opilovoag mivaka, avtiotpodou mivaka, WOLOTIUWY Kat Ilodlavuopdtwy. Emihucon 1n ypoupkwy
CUOTNUATWV.

Mpoocéyylon cuvapthoewy pLog petaBAntric/ocuvolou onueiwv: NapeuBoAr pe moOAVWVU O, e AOyO
TIOAVWVU WY, IUE TIOAUWVU U KATA TUApaTta, Le spline. @awvopuevo Runge. AplBuntikn mapaywyLon.
Mpocapuoyn subeiag ypauung os melpapatika Sedopéva pe tn nébodo EAayxiotwy Tetpaywvwv.
Mpocapuoyn MOAUWVUULIKAG, AOYaPLOULKAG Kal EKOETIKAG KAUMUANG. ZUVTEAECTAG YPOULIKAG
GUOYXETLONG.

AplBuntikr) ohokAfipwaon. Kavoveg Tpameliou kat Simpson. Mevikoi tumot Newton-Cotes. M€Bo6ot
Gauss (Legendre, Hermite, Laguerre, Chebyshev). MéBo&og Clenshaw—Curtis. AAeg uébodol.
AplBuntkn emiAuon cuvnBwv Stadopkwy eflowoswv. MéBodol Euler (explicit/implicit), Taylor,
Runge-Kutta 2n¢ kat 4ng taénc. Emiluon cuotnudtwy Stadopikwy eflowoswyv a' Babuou. Eniluon
Sladoplkwy eflowoswv avwtepou Baduou.

AN Bépata (evdelktikd: FFT, elpeon aKpOTATWY GUVAPTNONG, K.a.)

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le MPdowmo
Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, otnv
Emikotvwvia |UE TOUG QOLTNTEG

OPrANQZzH AIAAZKANIAZ et ®doprog Epyaciag
E§aunvou

lNeplypdpovtal avaAutikd o TPOTos | | Epyaotnplakéc AoKAOELS 39
ko pedodol Stéaokadiog. otoug H/Y

AlahéeLc 26
AlaAééelg, Zeuwvapla, Epyaotnplakn MeAETn 115
Aoknon, Acknon lMebiou, MeAetn &
avaduvon BiBAloypapiag,
@povrtiotrplo, Mpaktikn
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(TomoY¢tnon),  KAwwn  Acgknon,

KaAAtteyviko Epyaotrpto,

Alabpaotikn Stbaokalia,

Exmoubevtikéc emoképeis, Exmovnon | L 29Voro Mabruarog 180

UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn

Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  uadnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Mepypapn ™me Stadikaoiac | H aflohdynon yivetal ota eAAnvikd. Ot poltntég
aéloAdynong e€etalovral kat aglodoyolvtal ypamntd oto PEco Kol 6T
té\og Tou eapnvou.

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
Jouvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpantn  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug,  KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug PoLTNTES.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Ipappatikakng M., Komidakng I., Nanaddkng N., Ztapatidadng 2.- Eloaywyr otnv AplOuntiki
Avdaluon, Znuelwoelg Atalé€ewy kal Epyaotnplwy
http://www.edu.physics.uoc.gr/~tety213/notes.pdf

Forsythe G.E., Malcom M.A., Moler C.B.- AptBuntikég MéBodol kat Mpoypdupata yia Mabnuotikolg
YroAoylopoUg [MEK]
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AkpiBng I.A., AouyaAng B.A.- Elcaywyn otnv AplBuntikr AvaAuon [MEK]

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®152

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-152 SEMESTER | SPRING

COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures and programming exercises 5 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO. Knowledge of introductory mathematics (analysis, linear
algebra, differential equations) and ability to code are
desireable

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.materials.uoc.gr/el/undergrad/courses/ETY213/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Recall the basic numerical methods for solving mathematical problems

* Develop programs to implement numerical methods.

* Be able to combine numerical methods to solve complex mathematical and physical
problems, thus developing algorithms which were not taught.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Solving complex problems
Development of scientific thinking

Use of libraries and multiple bibliographic sources

Search for resources and online lessons
Create notes and standalone study method
Implementation of research work

Manage time and deadlines

(3) SYLLABUS

Numeral systems. IEEE Standards for integer and floating point numbers. Computer

representation of numbers.

Numerical solution of a nonlimear equation. Definitions, useful theorems. Methods: bisection,

regula falsi, secant, Muller, fixed point, Householder (Newton-Raphson, Halley).
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Systems of linear equations. Direct methods (Gauss elimination, Gauss-Jordan, LU). Iterative

methods (Gauss-Seidel, Jacobi, SOR). Other methods. Applications: calculation of the

determinant of a matrix, inverse matrix, matrix eigenvalues and eigenvectors. Numerical solution

of systems of nonlinear equations.

Function/set of points approximation: Interpolation of polynomial, rational, piecewise

polynomial, spline. Runge phenomenon. Numerical differentiation.

Least squares approximation: line, polynomial, logarithmic and exponential. Correlation

coefficient.

Numerical quadrature. Trapezoid and Simpson rules. Newton-Cotes formulas. Gauss quadrature

methods (Legendre, Hermite, Laguerre, Chebyshev). Clenshaw—Curtis method. Other methods.

Numerical solution of initial value problems of first order ordinary differential equations (ODE).

Methods: Euler (explicit/implicit), Taylor, Runge-Kutta 2nd and 4th orders. Systems of ODEs.

Higher order ODEs.

Other topics (FFT, optimization, etc)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 26
Programming exercises 39
Study 115
Course total 180

STUDENT PERFORMANCE
EVALUATION
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Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Mid-term and final written exams.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Grammatikakis M., Kopidakis G., Papadakis N., Stamatiadis S.- Introduction to Numerical Analysis,

Lecture and Lab Notes (in Greek) http://www.edu.physics.uoc.gr/~tety213/notes.pdf

Forsythe G.E., Malcom M.A., Moler C.B.- Computer Methods for Mathematical Computations.
Akrivis G.D., Dougalis V.A.- Introduction to Numerical Analysis (in Greek)

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®230

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOX | ®-230 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Aotpopuaotkn |

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN
Tou padnuarog m.y. AaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TULOTWTIKEG HOVABOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte T eBdouadiaie wpeg Stdbaokaling kat To cuvolo Twv
TUOTWTIKWV UoVASwV

EBAOMAAIAIEZ

QPE2

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLg

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SL8akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph230.edu.physics.uoc.gr/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypapovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG

kataAArAou enunedou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKApwon Tou uadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto

Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aud Biov Madnonc kat to lNapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na yvwpilel ta Baoikd epyaleia, tTa GuoLKA PeyEBN KABWGE TLG TUTIKECG TAEELG UeyEBOUC TNG

aotpovouiog

*  Na yvwpilel tov pnxaviopd aktvopoliog twv oupaviwv cwudtwy

*  Na katavoei tn Baoikn puoikr) Tou HAlou

*  Na yvwpilel tnv aotpikn Soun, TV €€EALEN KaL TAV KATAANEN TWV AOTEPWV
*  Na yvwpilel tv puoiki Twv SUTAWY CUCTNUATWY OOTEPWV

*  Na emilbel oUvBeta mpoPARATA THG AOTPOVOUiag

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG QVaypapOVTAL OTO
MNapaptnua AutAdwuarog kot napatidevral akoAovdwe) o€ moLa / mMOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oov9eon SeSouevwy kat
TIANPOWOPLWY, UE TN XPrON KAl TWV QImapaitnTwy
TexVoAoyLwv

lMpooapoyr O€ VEEG KATAOTAOELG

AfYn anopdoswv

Autovoun epyaaoia

Ouaédikn epyacia

Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov

Mapaywyn VEwV EPEUVNTIKWY LEEWV

SxebLaouoc kat Staxeipton Epywv
3eBaoudg otn SLaPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOMIKOTNTA
SeBaoudg ato puatko neptBaiiov

Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntac
Kot evatodnoiac oe Yéuata uAou

AOKNON KPLTLKIG KO QUTOKPLTLKIG

Mpoaywyn t¢ eEAeUVepNS, SNULOUPYIKNC KAL ETTAYWYIKIC OKEYNG

AAeG...

AvtiueTwriion oUVBeTWV TPoBANUATWY
AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou maveniotnuiov kat moAAamAwy BLBAloypadkwy mNywv

Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo

Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSOU PeEAETNG

Juvepyooia o€ opuadeg
YAomoinon EpEUVNTIKWVY EPYOCLWV
Alaxeiplon Tou XpOvou Kol TpoBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ
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Elcaywyn otnv Aotpovopuia (lotopia tng Aotpovouiag-To HALako cUotnua), AMocTAoELG Kal

AQUTTPOTNTA TWV OUPAVLIWY AVTIKELEVWY (TNAEOKOTLO-ALOOTACELG 0TO ZUpMaAV), HAlakr aktvoBolia

KaL ta dotpa (HAlakn otabepd - AktivoBolia pélavog cwpatog), Etoeia yla tn duoikn tou ‘HAlou

(Mupnvikn kaon — NupnvoouvBeaon - Aldxuon dwtoviwy - Avopelpata - Qavopeva tng

atpoodatpag tou HALou), AoTpkd opnvn Kot To Sldypappa Hertzsprung — Russell, Aoun kot e€EALEN

Twv aotpwv (Kopla akohouBia-KAadog yiyavtwv-Ekpnén unepkavodpavwy), AoTpkog Bavatog

(Aeukol Navol - Actépeg Netpoviwv — Maupeg Tpumeg),AutAd dotpa (Zupmayr dotpa o SUTAd

ocuothuata-Alokog mpoopodnong-Nidakeg).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

Emukowwvia pe toug dpoltntég péow LotooeAibag pabnuatog
Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meplypagovral  avaAutika o TPOmMoG Kat
uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Awabpaotikn Stbaokalia,
EKaSeUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutovpyia, K.Am.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
0oL WPEG Un kadodNyoULEVNG UEAETNG CUUPWYA
UE TIC apyEG Tou ECTS

. ®doptog Epyaciog
Apaotnplotnta Efaprivou
AtahéeLc 52
MeAétn 128
Uvolo Mabruatog 180

AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUopPWTIKA 1 SuUEpAoUaTIK, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéne Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
EkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyaocia,
KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
Kat agloAoyolvtal ypamtd oto T€Aog Tou e€apunvou, ald
KOl [E Ttp0060 KaTd TN SLApKELX TOU €A UVOU.
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Epunveia, AAAn / AAAeg

Avagépovtat pnta mpoodLopLoUEVA KPLTHPLA
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

Elcaywyn otnv Actpovopia» X. BapBoyAn, |. Zelpadakn
«Actpoduoikn: Aopr| Kat e€EALEN Tou TUMMmavtog»- Frank Shu - Téuog |
«Stellar Astrophysics» - E. Boem-Vitense

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - 230

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-230 SEMESTER | Winter

COURSE TITLE .
Astrophysics |

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph230.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

MOAIN NANENIZTHMIOQY KPHTHZ 12 SentepuBpiou 2019 oeliba 206




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* |dentify the basic tools, physical quantities as well as typical orders of magnitude of
astronomy

* Understand the radiation mechanism of celestial bodies
*  Explain the basic physics of our Sun

*  Explain star structure, evolution and stellar remnants

* Understand the physics of dual systems

* Solve complex problems of astronomy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

Introduction to Astronomy (Historical concepts - the Solar System), Distances and luminosities of
celestial objects (Telescopes), Solar radiation and other stars (Solar constant - Black body radiation),
Physical process in the Sun (Nuclear reactions - Nucleosynthesis - Photon Diffusion - Turbulence -
Phenomena of the Solar atmosphere), Stellar clusters and the Hertzsprung - Russell diagram,
Structure and Evolution of stars (Main sequence- Giant branch - Supernovae explosions), Stellar
remnants (White Dwarfs - Neutron Stars - Black Holes), Double stars (Compact stars in a double
system - accretion disks - jets).
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DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity

Semester workload

Lectures

52

Study

128

Course total

180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done in Greek. Students are examined and

valuated in writing at the end of the semester, but also with

mid tern exams during the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography (in English):

"An Introduction to Modern Stellar Astrophysics" - B. Carroll, D. Ostlie

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-271

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAOHMATOz | ©-271 EZEAMHNO zNOYAQN

EAPINO

TITAOE MAGHMATOZ | Etoaywyn otn Oswpia KukAwudtwyv

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU paSniuaroc m.y. AlaAésels, Epyootnplakéc AoKroels KA. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVASEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. o . , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV
AlahéeLc 4 6

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAGHMATOZ | B

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

(T'vwon tng VAN tou ®-102 kat P-113 cuvictatatl)

FAQzzA AIAAZKAAIAZ ko | EAAnVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph271.edu.physics.uoc.gr
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKApwon Tou uadniUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy A Biov Madnaonc kat to lNapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na yvwpllel Ta XapaKTNPLOTIKA TWV BACLIKWY OTOLXELWV KOL TWV VOUWY TWV NAEKTPLKWY
KUKAWUATWV

*  Na katavoei Thv oxéon TN TomoAoyiag TWV KUKAWUATWY e TNV pabnuatikr) Sour tou
CUOTAUOTOG EELOWOEWY TIOU TO TIEPLYpAdouV

*  Na pmnopei va dnpoupyet amhd Looduvapa cUVOETOTEPWV KUKAWUATWY

*  Na pmnopei va emAboel cUVOeTA KUKAWUATA GUVEXOUG KAl EVOANACTOUEVOU PEVATOC

¢ Na pmopei va kKavel avaAuon KUKAWPaTog yia Stddopeg popdEg oruatog eLoodou

*  Na prnopei va gupnepaivel LELOTNTEG TWV KUKAWUATWY He BACN TV ToToAoyia TOUG KaL TV
oUVAPTNOLOKNA 0XE0N TWV £QVOYKATHWY

Fevikég IkavotnTeg

AauBavovtag urtoyn TG YEVIKEG LKAVOTNTEC TTOU TIPETTIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTal aTo
MNapaptnua AutAwuarog kot napatidevral akoAovdwc) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oOv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XProN KAl TWV armapaitnTtwy

TeXVOAoyLwv 2eBa0ou6G 0Tn SLAPOPETIKOTNTA KAt OTNV TOAUTIOALTIOULKOTN T
pooappoyn O€ VEEG KATAOTAOELC 2eBaoog ato uatko meptBaAlov

Anfn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkrg umeuBuvotntag

Kot evatodnoiac oe Yéuata uiou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn tn¢ EAeUVEPNS, SNULOUPYIKNC KAL ETTAYWYLIKNG OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Avamtuén avaAuTikig okEPNG

JUOXETION MABNUATIKWY TIPOCEYYICEWVY UE YPAUULIKA TIPOBARUOTA GUOLKWY ETILOTNUWY
Xprion tng BLBAL0BR KNG Tou maveniotnuiov kat moAAamAwy BLBAloypadkwy TNYwvV
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
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(3) NEPIEXOMENO MAGHMATOZ

AmAd KukAwpata: Oplopol otolyeiwv KukAwpdtwy, Nopot Kirchoff, Mpapuuikdtnta kat YrnépBeon,
Oplopol tomoAoykwy oTtolXelwv KUKAwUATwY, Teheotikol EvioxuTég.

Texvikég Avaluong Quikwv KukAwpdatwv: Avaluon kopBwv, Avaluon Bpdxwv, Eloaywyn otnv
Avadikotnta, Oswpnpata Thevenin kat Norton.

KukAwpata Metapatikrig Katdotaong: Autenaywyr Kot XwpnTikotnta, Bnuatiky uvaptnon,
KukAwpata RC, RL kat RLC.

Huttovoeldng AvaAuon: Myadikég ouvaptroelg e§avaykaopol, Pdowpeg, Eunédnon, Avaluon
KOUBwV Kal Bpdxwv yla nuttovoeldn onpata, Oswprpata Thevenin kat Norton 6to xwpo dacwpwy,
Awaypappota pacwpwv, ATOKPLON oav cuvapTnon Tng cuxvotntag, Méaon loxUg kot TLuéEG RMS.
Muyadikf Zuxvotnta: Evvola thg Miyadikng Zuxvotntag, Mevikeupévol Qaowpeg, AvaAuon
KUKAWMATWY PE ouvapThoelg e€avayKaopol Hyadikig cuxvotntag. Zuvapthoelg petadopdg. NoAot-
PiCec. Alaypdaupata Bode.

Avaluon Fourier: Meplodikd orpata. Avalucon Fourier meploSikwv onudtwyv. Metaoxnuotiopotl
Fourier. MovadLaia KpouoTLk cuvaptnon eavaykaopuoU. ZUVENLEN Kal amokpLon KUKAWUATWY oTo
niebio Twv xpovwv. AOKPLoN 0To Medio GUXVOTNTAG.

Metaoxnuatiopol Laplace: Oplopdg kot l8LOTNTEG peTaoxnUatiopoU Laplace. Zuvélién.Edapuoyég
u/Ta Laplace. Zuvaptnon petadopdg kot W/ta Laplace.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOANOTHZH

TPOMNOZ NAPAAOZHZ | NpOCWTO PE MPOCWTIO
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowvwvia pe toug dpoltnTtég péow LotooeAibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.

Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

OPrANQZzH AIAAZKANIAZ ApaotnpibtnTa ®doprog Epyaciag
E§aunvou
Meptypagpovtat avoAuTikd 0 TPOMOG Kot Atahé€elc 52
uedodbdot dtdaokaliag. Me )\é_m 128

Aladéelg, Seuwvapia, Epyaotnpiakn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon

BiBAoypagpiag, @povriotiplo, MpakTikn

(Tormo9¢tnon), KAwuwkry Aoknon, KaAAwteyviko

Epyacotijpto, Aabpaotikn Stbaokalia,
EKTTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

JUvoAo MaBnuatog 180

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG CUUPWYA
UE TIC apxEG Tou ECTS
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AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SuuEpAocUaTIK, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioelc Avarmtuéne Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaocia,
EkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avaépovtatl pnta mpoodLopLoUEVa KPLTHPL
aéloAdynong kat eav kat ou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

H aflohoynon yivetat ota eAAnVIkd. Ol pottntég

e€etalovral kat afloAoyolvtal ypamtd oTo TEAoG Tou

g€aunvou.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

“Avalucon HAektpikwv KukAwudtwyv”, W.H.Hayt kat J.E.Kemmerly, Ek8. T{lOAa, Osooalovikn, 2002
“Avalucon HAektpikwv KukAwpdtwy”, topot A kat B, N. Mapyapng, EkS. T{loAa, Osooalovikn, 2000
“MikponAektpovikd KukAwpata”, A.S.Sedra kat K.C.Smith, Ek8. Manacwtnpiov, ABAva, 1994

“HAektpikd KukAwpata”, J.Edminister, EZMI EkdotikA EME, ABrva, 1980
“Electrical Network Theory”, N.A.Balabian kat T.A.Bickart, J.Wiley and Sons, New York, 1969
“Basic Circuit Theory” C.A.Desoer kat E.S.Kuh, McGraw-Hill, New York, 1969

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - 271

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ¢-271 SEMESTER | SPRING

COURSE TITLE | /ntroduction to Circuit Theory

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardedfot separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NO

(Knowledge of ®-102 and ®-113 material recommended)

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph271.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

*  Know the characteristics of the basic elements and laws of electrical circuits

. Understand the relationship between circuit topology and the mathematical structure of
the system of equations describing it

*  Can create simple equivalents of more complex circuits

*  Cansolve complex DC and AC circuits

. Be able to do circuit analysis for various input signals

* Be able to deduce the properties of the circuits based on their topology and the functional
relation of the sources

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Troubleshoot complex problems

Development of scientific thinking

Development of analytic thinking

Correlate mathematical approaches with linear natural sciences problems
Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

(3) SYLLABUS

Simple Circuits: Definitions of circuit elements, Kirchoff’s laws, Linearity and Superposition, Elements
of circuits Topology, Operational amplifiers

Analysis Methods of Ohmic Circuits: Nodal analysis, Mesh analysis, Introduction to Duality,
Thevenin’s and Norton’s theorems.

Transient Circuits: Inductance, Capacitance, Step function, RL, RC and RLC circuits

Sinusoidal Analysis: Complex excitations, Phasors, Impedance, Nodal and Mesh analysis for sinusoidal
excitations, Thevenin and Norton theorems in phasor space, Phasor diagrams, Frequency response,
Average power and RMS values

Complex Frequency: Complex frequency and generalized phasors, Circuit analysis with complex
frequencies excitations, Transfer functions, Poles and Zeros, Bode plots.

Fourier Analysis: Periodic excitations and Fourier analyis, Fourier transform, Impulse excitation,
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Convolution and Time-domain response, Frequency domain response

Laplace transforms: Definition and properties of Laplace transforms, Convolution, Applications of

Laplace transforms, Transfer functions and Laplace transforms

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity

Semester workload

Lectures

52

Study

128

Course total

180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

W.H.Hayt, J.E. Kemmerly, S.M. Durbin, “Engineering Circuit Analysis” 7th Ed., McGraw-Hill (2006)
B.N. Margaris, “Electric Circuit Analysis”, Tziola, Thessaloniki (2000) — In Greek

A. Sendra, K.C. Smith, "Microelectronic Circuits”, 9th Eds, Oxford University Press (2009)

N.A. Balabian, T.A. Bickart, “Electrical Network Theory”, J. Wiley & Sons, NY (1969)

C.A.Desoer, E.S.Kuh, “Basic Circuit Theory”, McGraw-Hill, New York (1969)

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ©273

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | -273 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Elwoaywyn otig Hulaywyikeg Alataéelg

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 e AIAASKANIAZ
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaiec wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV
AtahéeLg 4 6

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikeuang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

Juviotatat: Mevikn Quokn Il (P-102)

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH — Auvatotnta AyyAkrg yAwooag yla ¢oLtnTE

Erasmus

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI (otnv AyyAikn 8Lédoketal ocav padnua
Sepwvaplako/AutopelETng)

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph273.edu.physics.uoc.gr/

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAsoudtwy yLa kade éva KUKAo armoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

o [lepypapikol Acikteg Emuneébwy 6, 7 & 8 tou Eupwnaikou lMAataiov Mpocoviwv Aid Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

¢ Na avtthauBAvetal tn oX€on TOU TOUEN TWV NULAYWYWY KOL NULOYWYLKWVY SLoTtAfewy pe
£dAPUOYEC TNG GUOLKIG OTEPEAC KATAOTACNG

*  Na yvwpilel Tig BaotkEG NAEKTPOVIKEG LELOTNTEG TWV NULAYWYWV: EVEPYELAKO XAoua, dopeig
nAektpLkoL dpoptiou (eEAeVBepo NAEKTPOVLO KL OTF), CUYKEVIPWOELG KOL EVEPYELAK)
Katavoun), pevpata, anoppodnon KL EKTOUTH bwToviwv

*  Na Katavoel mwg oL LBLOTNTEG TWV NULAYWYWV KAl AAWV UAKWY YEVIKA cuvdudlovtal othv
QVATTTUEN XPAOLUWV NULOYWYLIKWV SLaTtafewy

*  Na yvwpllel mOLOTIKA TOV TPOTIO OXNUATIOMOU Kal T Attoupyia Twv KUPLOTEPWV
NAEKTPOVLKWY KOL OTITONAEKTPOVIKWV NULAYWYLIKWY Slatdéewv:
- Alodog emadng pn — avopbwon
- OQuwrtodiodog, PwrtoPoltaikd otolxelo
- Aiodog ekmounig ¢pwtog (LED), Alodog Aéilep
- Tpavliotop MESFET, JFET, MOSFET

*  Na yvwpllel TG BaoLkEG apXEG TWV TEXVIKWY OVATTTUENG KPUOTOAALKWY NULOYWYWV KL
KATOOKEUNG NULOYWYLKWY SLOTAEEWV KAl OAOKANPWHEVWY KUKAWUATWY

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato apaptnua ATAwuATos kot mapatidevral akoAdoUdwc) e mota / TOLEG A0 AUTEG
QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko neptBaAiov
Anyn aropacewv
Emtibelén kolvwvikng, emayyeAUaTIKAG KAt NYKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoliog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov
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Mapaywyn VEwv epeuvnTIKWY LOEWY | ...

AvtiueTwriion oUVOeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU PeAETNG

Alaxeilplon Tou XpOvou Kol TpoBEeaLWY

Epyacia og Slemiotnuoviko neptBaiiov

Epyacia oe 61eBveg eptBaihov

Mpocapuoyr o€ VEEG KOATAOTAOELG

Mapaywyn VEWV EPELVNTIKWY LOEWV

(3) NEPIEXOMENO MAGHMATOZ

1. ELoaywyn: YVWOTEG NULOYWYLKEG SLOTAEELG, Mimeda LEAETNG OTA «NAEKTPOVIKA Y, €(6n oTEPEWV
UALKWV Kol NLaywyol, oL Tpeig KUPLEG OLKOYEVELEG NULOYWYWYV, TETPAESPLKA KPUOTAAALKA Soun,
Toueig edappoywv

2. KpuotaAAikn kat nAektpovikr Soun nuaywywv: H mepintwon nmupttiou (Si), opotomoAikol Seopol
KOl OXNUOTIOUOG KPUOTAANOU, EVEPYELAKES JWVEG KAL EVEPYELAKO XAOUA, oL popeic nAekTplkoU
doptiov eAellBepa NAekTPOVLA KOL OTIES, OL TIPOOUIEELG EUMAOUTIOMOU S0TWV KaL ATIOSEKTWY,
QYWYLLOTNTA TUTIOU-N Kal TUTIOU-p

3. EVEpYELOKN KOTAVOUN Kal CUYKEVTpWOeLS dopéwv: Katavour Fermi-Dirac, otaOun Fermi, evepyég
TIUKVOTNTEG KOTAOTAOEWY, KATOVOUN KOL CUYKEVTPWOELG TwV GOPEWV O KATAOTAGCN LOOPPOTTiAG,
e€aptnon amno tnv Bepuokpacia, KaBoPLoUOG CUYKEVTPWOEWY GOPEWV O TIG CUYKEVIPWOELS SOTWV
KaL AmoSeKTwY

4. Atepyaoieg Twv Gopéwv Kot NAEKTPLIKA Ttedia 6TOUG NULaywyoug: Peupata oAicBnong, eukwvnoia
Kol eL8LKA avtiotaon, pevpata SLaxuong, YEveon-emavaoUvSeaon, amoppodnacn Kol EKITOUTH
dwroviwv, xwplkA LeETaBOAN EVEPYELWY KoL SUVAULKOU OE NULOYWYLKES SLaTAgeLg, Slaypapupata
EVEPYELOKWV {WVWV

5. Avantuén uAkoU nulaywywv: MNevikd otolyeia pebBodwv avamtuéng KpUOTAAWY Kat ETLTAELAKAG
avantuéng, pEBodot Czochralski yia Si kot GaAs, uéBodog emumhéouvaoag {wvng yia Si, emitagn pe
poplakég 6éopeg (MBE), emitaén aepiouv ddong pe petarlopyavikég evwoelg (MOVPE)

6. Kataokeur S10td&ewv Kal OAOKANPWUEVWY KUKAWUATWYV: SLEpYACLEC KATAOKEUNG,
dwtoABoypadia, oxnUATIOUOC OXESIWY LETAAWY UE TIG HeBAS0UC aVaoNKWHATOG KoL XApagng

7. H emadn pn: GuGCLKr KATOOKEUH, EVEPYELAKO SLAYPOUMA, TIEPLOXT AMOYUUVWONG KL ECWTEPLKO
Suva ko, avopBwTikA cuumneplbopd pevpatog (6iodog), exmounn pwrtoviwy (LED, Siodog Aéllep),
petatponi ¢wroviwv o pevpa (bpwtodiodog, dwrtoPoAtaiko otolyeio)

8. Tpaviiotop enidpaong nediou (FET): MevikA XapaKTNPLOTIKA KATAOKEUNG Kot Asettoupyiag, MOSFET
Si, MESFET GaAs, Tayutnta Kal cuxvotnta Aettoupyiag

9. MBavn avadopd o GAAA BEpaTa NULOYWYLIKWY SLATAEEWY KAl OAOKANPWHUEVWY KUKAWHUATWY,
avahoya pe To eviladEpov GoLTNTWV Kol EVOEXOUEVES EPYACLES TOUC, KOBWE KoL TTAPOUGCLACELS
EPEUVNTLKWV ATIOTEAECUATWY QIO TIPOCKEKANUEVOUG EPEUVNTES
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AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPONOZ NAPAAOZHZ
Mpoowrmo ue npoowrno, EE
QTTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acgknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmaldeuTIKEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

. ®doptog Epyaciog
Apaotnplotnta Efaprivou
AlahéeLc 52
MeAétn 128
JUvolo Mabruatog 180

AZIOAOTHzIH ®OITHTON

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtroeig
Zuvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, ErtiAluon

H aflohoynon yivetal ota eAAnVIKA, aAAd g doltnTEG
Erasmus pmopei va yivel ota AyyAikad.

OL doutntég e€etdlovtal kal afloAoyolvTtal ypantd 6To
Tté\og Tou e€aprvou, aAAd Kal Pe TtpOodo KaTd Tt SLapKELa
Tou efaunvou.

H mpoatpetiki mapouaoiacn evég apbpou Sivel £wg 1
emumAéov povada.
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MpoBAnuatwv, [lpantn  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eéétaon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amod Toug POoLTNTES.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

e «Quowkn Hulaywywv», T. N. Tpwunépng, Liberal Books, 2013

*  «Apxéc Hhektpovikwy YAKWV Kal Atatdéewv», S. O. Kasap, EKAOZEIZ Manacwtnpiou, 2004

e «OmnrtonAektpovikn», Jasprit Singh, EKAOZEIZ TZIOAA, 2015

* «Semiconductor Fundamentals», 2nd Edition, Modular Series on Solid State Devices, Volume
I, R. F. Pierret, Addison Wesley, MA, 1988

* «Solid State electronic Devices», B.G. Streetman and S. Banerjee, Prentice Hall

* «Electronic Materials Science: For Integrated Circuits in Si and GaAs», J.W. Mayer & S. S. Lau,

Macmillan, NY, 1988
*  InuEwwoEeLg, A. Fewpyakilag

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ©273

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-273 SEMESTER | Winter

COURSETITLE | |+ oduction to Semiconductor Devices

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO

Recommended: General Physics Il (0-102)

LANGUAGE OF INSTRUCTION and | GREEK — English is possible for Erasmus students
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES (Reading course for English language)
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph273.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

» Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

* Understand the relation of the field of semiconductor materials and devices with
applications of solid state physics

*  Know the fundamental electronic properties of semiconductors: bandgap, charge carriers
(free electron and hole, energy distribution and concentrations), currents, absorption and
emission of photons

* Understand how the properties of semiconductors and other materials are generally
exploited in the realization of useful semiconductor devices

*  Know qualitatively how the basic electronic and optoelectronic semiconductor devices are
realized and how they operate
- Diode of pn junction — rectification
- Photodiode, Solar cell
- Light Emitting Diode (LED), Laser Diode
- Transistors MESFET, JFET, MOSFET

*  Know the basic principles of techniques used for semiconductor growth and fabrication of
semiconductor devices and integrated circuits

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method
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Manage time and deadlines

Work in interdisciplinary field

Work in an international environment
Adapting to new situations
Development of new research ideas

(3) SYLLABUS

1. Introduction: Known semiconductor devices, from electronic materials to systems, conductivity
differences in solid state materials and semiconductors, the three main families of semiconductors,
tetrahedral crystal structure, application areas

2. Crystal structure and electronic properties of semiconductors: Silicon (Si), covalent bonds and
crystal formation, energy bands and bandgap, free electron and hole carriers, doping, donor and
acceptor impurities, type-n and type-p conductivity

3. Carrier distribution and concentrations: Fermi-Dirac distribution, effective density of states,
distribution and concentrations of carriers at thermal equilibrium, temperature effect, relation of
carrier and doping concentrations

4. Carrier actions and electric fields in semiconductors: Drift current, mobility and resistivity, diffusion
current, generation-recombination, absorption and emission of photons, variation of electron energy
and electric potential in semiconductor devices, energy band diagrams

5. Growth of semiconductor materials: Differences of crystal (bulk) growth and epitaxial growth,
Czochralski growth methods for Si and GaAs, floating-zone growth of Si, molecular beam epitaxy
(MBE), Metalorganic Vapor Phase Epitaxy (MOVPE)

6. Fabrication of semiconductor devices and integrated circuits: fabrication processes,
photolithography, the lift-off and etching methods for formation of metal patterns

7. The pn junction: material structure, equilibrium band diagram, depletion region and built-in
potential, rectifying conductivity (diode), emission of photons (LED, laser diode), current from
absorption of photons (photodiode, solar cell)

8. Field-Effect Transistors (FETs): General information for their construction and operation, Si
MOSFET, GaAs MESFET, operation speed and frequency

9. Possible discussion of other semiconductor devices and integrated circuits, depending on the
interest of students, their potential article presentations and presentations of research results by
invited researchers

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
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Face-to-face, Distance learning, etc.

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Study 128
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek but English is also possible
for Erasmus students.

Students are examined and evaluated in writing at the end
of the semester, but also with midterm exams during the
semester.

Provisional presentation of an article provides an up to 1
grade bonus.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«OmronAektpovikn», Jasprit Singh, EKAOZEIZ A.TZIOAA E., 1998

«Apx€g HAektpovikwy YAkwv Kat Alatagewv», S. O. Kasap, EKAOZEIZ MNanacwtnpiou, 2004
«Electronic Materials Science: For Integrated Circuits in Si and GaAs», J.W. Mayer & S. S. Lau,
Macmillan, NY, 1988

«Semiconductor Fundamentals», 2nd Edition, Modular Series on Solid State Devices, Volume |, R. F.
Pierret, Addison Wesley, MA, 1988

«Solid State electronic Devices», B.G. Streetman and S. Banerjee, 6th Edition, Prentice Hall
«INUELWOELG», A. Fewpyakilag

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®302

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-302 EZEAMHNO ZMNMOYAQN | EAPINO

TITAOZ MAGHMATOZ . ,
HAektpopayvntiopog I (Kupatikn)

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
o , . , EBAOMAAIAIEZ
Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) , . L, AIAAZKANIAL
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaiec wpeg

Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV

AtahéeLg 6 6

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTiKEG UET0SOL TTOU XPNOLUOTTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOzZ MAOGHMATOZ | B

yevikou unmtoBadpou,
eLdkou urtoBavpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvikA

EZETAZEQN:
Av uTtdpyouv dottntég Erasmus kat av cupdwvouy oL

doutntég tou TuRpatog n Sidackahia yivetal ota AyyAkd.

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIDA | -
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINULATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEC
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAoKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunédou twv Madnotakwv AoteAsoudtwy yLa kade éva KUkAo omoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Asikteg Emunedbwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O8nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv emtuxn ohokAnpwon Tou padbnuatog o pottntrig/tpla Ba eival o Béon:

*  Na yvwpilel Tig BaolkEG apyEg TNG KUMATIKAG Stddoong.

*  Na yvwpllel Tig apxEg mapaywyng Kot 51ddoong NAEKTPOUAYVNTIKWY KUMATWV.

*  Na neplypddel Tov TPpOMOo AELTOUPYIAG TWV KEPALWY KAL TWV CUCTNUATWY radar.

¢ Na katavoei Tov Tpomo 51adoaong TG NAEKTPOUAyVNTLKAG aKToBoliag oe Kupatodnyoucg.

*  Na yvwpilel tov Tpomo arlnAenidpacng TG NAEKTPOUAYVNTIKAG akTvoBoAlag e Thv UAN.

*  Na ouv8udleL TIG YVWOELG TOU yLa va emAUoeL oUvBeTa mpoPAfuata
nAEKTpOLAYVNTIOHOU

*  Na e€nyel kabBnuepva patvoueva kat tn Aettoupyia TEXVOAOYIKWY epapuoywy Bactlouevog
OTLG YVWOELG TOU.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAwuATtos kot mapatidevral akoAoUdwc) o€ mota / TOLEG QO AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QTapaiTNTWY TEYVOAOYLOV 2eBa00g otn SLaPOpPETIKOTNTA KL OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko nmeptBaiiov
Anyn aropacewv
Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia untevBuvotntag kat evatodnoliog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV PO BANUATWY
EkTiunon Backwv puoikwy PeyeBWV o€ peaALOTIKA TeExVOAoyLKA Béuata tou adopolv TNV
NAEKTPOUAYVNTIKA aKTWoBoAia

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019 oehiba 228




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU PeAETNG

Juvepyoaoia o€ opuddeg

YAomoinon £pEUVNTIKWV EPYOCLWV

Alaxeiplon Tou XpOvou Kot TpoBEeapLWY

(3) NEPIEXOMENO MAGHMATOZ

Talavtwoelg — Kavovikol Tpomot taddvtwaong — Kpata — HAektpopayvntikr AktivoBoAia — Alddoon
NAEKTPOUAYVNTIKAC akTvoBoAiag oTo Kevo Kat atnv UAN — AktivoBolia Autdhou & Kepaleg—
AvaAuon Fourier kat Alapopowon Inudtwv — Ontikég Emkowvwvieg - Radar - Kol\otnteg &
Kupatodnyot - ANAnAemibpacn HM Kupatwy pe éoueg GOPTIOUEVWV CWHATLOWY - ETLTAXUVTIKEG
Kow\dtnteg - AktivoBolia Synchrotron kat Ebappoyég

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowo Le mPdowmo
Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow email.
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnon T.I.E. otn Atbaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPrANQZzH AIAAZKANIAZ T ®oprog Epyaciag
Eaunvou

lNeptypdovtar avaAutikd o TPOTOS | | Atohé€elg 78

Ko uédodbot btbackaliag. MeAétn 102
MNepapatikég Embeigelg 8

AlaAééelg, Zeuwvapla, Epyaotnplakn oto ApdBsatpo

Aoknon, Acknon lMebiou, MeAetn & Eniluon Acoknoswv 8

avaduvon BiBAloypapiag,

@povrtiotrplo, Mpaktikn

(TomoY¢tnon),  KAwwn  Acknon,

KaAAtteyviko Epyaotrpto,

Alabpaotikn Stbaokalia, S0voho Madriotoc 196

EkmaldeuTIkEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
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outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng,  Epwtrioeig
Zuvroung Amavtnong, Epwthoeig
Avantuénc Aokiuiwy, Ertiluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBactua amo Toug POoLTNTES.

H aflohoynon yilvetal ota eEAANVIKA, Ko 0T oyYALKA Yo
Toug doltnTEG Erasmus. OL pottntég e€etalovral kat
alohoyouvtal yparmtd pe mpoodoug otn SLApKELD TOU
€€ UAVOU KOl LE TO TEAKO SLOYWVLOUO 0TO TEAOG TOU
g€aunvou.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:
H. Georgi, The Physics of Waves

H. Pain, The Physics of Vibrations and Waves

D. Griffiths, Introduction to Electrodynamics

A. Zangwill, Modern Electrodynamics

E. C. Jordan and K. G. Balmain, Electromagnetic waves and radiating systems

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®392

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-392 SEMESTER | SPRING

COURSE TITLE | Electromagnetism Il (Waves)

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 6 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK

EXAMINATIONS:
If there are ERASMUS students and if the Department’s

students agree, teaching is done in English

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | -

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Understand the principles of wave propagation.

¢ |llustrate the principles of electromagnetic wave generation and propagation.

* Describe the operation of antennas and radar systems.

* Understand how electromagnetic waves propagate in waveguides.

* Describe how electromagnetic waves interact with matter.

* Combine his / her knowledge to solve complex problems of electromagnetism

*  Explain everyday phenomena and the operation of electronic devices based on his/her

knowledge.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Treat complex problems

Estimates of basic physical quantities in realistic technological scenarios relevant to electromagnetic

radiation
Development of scientific thinking

Use of library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method
Collaboration in teams
Manage time and deadlines

(3) SYLLABUS
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Vibrations — Normal Modes — Waves — Electromagnetic Radiation — Propagation of

Electromagnetic Radiation in Vacuum and in Matter — Dipole Radiation and Antenna theory —

Fourier Analysis and Signal Modulation — Optical Communications — Radar — Cavities and

Waveguides — Interaction of Electromagnetic waves with charged particle beams — Accelerating

Cavities — Synchrotron Radiation and Applications

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical

practice, art workshop,

interactive  teaching, educational
visits, project, essay writing, artistic

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Lectures 78
Study 102
Classroom Experiments 8
Classroom Problem Solving 8
Course total 196

STUDENT PERFORMANCE

EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer

questions, open-ended

Exam language is Greek and for the Erasmus students

English. Students are evaluated with small tests throughout

the semester and with the final exam at the end of the

semester.
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questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

H. Georgi, The Physics of Waves

H. Pain, The Physics of Vibrations and Waves

D. Griffiths, Introduction to Electrodynamics

A. Zangwill, Modern Electrodynamics

E. C. Jordan and K. G. Balmain, Electromagnetic waves and radiating systems

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®-304

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOX | ®-304 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

KBavrtikn Aoun tne YAng

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaies wpeg
Stdaokaldiac kat To oUVOAO TWV MIOTWTIKWY Uovadwv

EBAOMAAIAIEZ

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLc

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLéakTikEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph304.edu.physics.uoc.gr/
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG Ol CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Ko LkavotnTteg kataAAnAou emumedou mou Ja AIMOKTOOUV OL POLTNTEG UETA TNV ETLTUX 0AoKApwaon
ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAeoudtwy yLa kade éva KUKAo armoudwv
oUuewva e to MNAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [lepypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv entuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na edapuolel TG Bactkég apxEC TNG KBavTounxavikng Kot tThv eéiowon tou Schroedinger

* Na umoloyilel tnv nAektpoviakr Soun Twv ATOUWV

*  Na mpoBAEMEL TIG XNLKEG LBLOTNTEG TWV ATOUWV

*  Na umoAoyilel TPOOEYYLOTIKA TO EVEPYELAKO GACHA ATAWY ATOUWV

*  Na katavoei tn ¢uon tou xnuikoL Secpuol

*  Na dlakpivel toug Sladopetikols TUTIOUG XNULKOU SEGUOU

*  Na katavoei thv onpacio Tou uBPLELEUOU KAL TOU OITEVTOTILOUOU OTOV XNHLKO SECUO KaL TLG
BLOTNTEG TV poplwv

*  Na e€nyel tov oxnUaTIONS EVEPYELAKWVY {WVWV OTA OTEPEQR

*  Na gppunvelel TNV NAEKTPLKA AYWYLLOTNTA LOVWTWY, NHULOYWYWV KoL 0ywYwV

*  Na umoAoyilel Tnv evépyela Fermi oto povtélo tou eAelBepou nAektpoviou

*  Naedpapuolel n Bewpia tou agpiov Pepuloviwy yla tnv elpeon tou opiou Chandrasekhar

*  Na yvwpilel tov Bactkd pnxaviopno aAAnAenibépacng tng UANG He To dwg

*  Na pmnopei va 6UVSUAOEL TLG YVWOELG TOU YLa Thv eMiAucon oUVOETWY AOKROEWV

*  Na g€nyel moloTkd TIg BACIKEG LBLOTNTEG TOU KOGHOU XPNOLLOTIOLWVTOG TIG BACLKEG APXES

*  TNG KBAVIOUNXOVIKAG

Fevikég IkavoTtnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua ATAwuATos kot mapatidevral akoAdoUdw ) oe mota / TOLEG QO AUTEG
QaTTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

Kol TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyr o€ VEEG KATAOTACELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NOLKAG

Autovoun epyaocia untevBuvotntag kat evatodnoliog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019 oehiba 236




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

Mapaywyn VEwv EPEUVNTIKWY LOEWV AMeg...

AvtiueTwriion oUVBeTWV TpoBANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog peAétng

Juvepyooia o€ opuadeg

Alaxeiplon Tou XpOvou Kol poBEeaLWY

(3) NEPIEXOMENO MAGHMATOZ

1. Oswpntikn Eloaywyn: ZUvtoun avaokonnon Twy Bacikwy apxwyv tng KRavtounxavikig. OL TpeLg
BepeAlwSELG TPOTATELS. TO ATOWO TOU USPOYOVOU: ISLOTIUEG, LBLOGUVAPTHOELG, TPOXLAKA S Kall
TpoXLaKA p. Baowr Bewpia tou omwv. Tautdéonua cwuatidia Kat n apxf tou Pauli. Oswpla
Slatapaywv kat n HEBodog Twv petaBoAwv: AlAd povodidotata mapadeiypata (2 eBSouddeg)

2. Atopa: H évvola tou evepyol kevtplkoU mebiou. Apon tou udpoyovikol ekdpuAlopoU. To meplodikd
cLOTNUO TWV oTolXElwV. ATIAEG EKTLUAOELS TAEEWG eyEBOUG. MPOCEYYLOTIKOG UTTOAOYLOMOG TNG
BepeAlwdoug otdBung oto dtopo tou HAlou. To mpayuaTikd ATopo Tou YSpoyovou. Aemth Kal
uniépAentn udn. OL KATAOTACELG TWV TTOAUNAEKTPOVIKWY aTOpwv. Kavdveg tou Hund. (3 eBSouddec)
3. Moépla: Eloaywyr otn Bewpia tou xnuikol gopou. To mpoBAnpa tou Suthol tnyadilol. Aour Kat
LBLOTNTEG HEPLKWV amAwV popilwv (H2, 02, H20, NH3). Aenttopepéotepn LEAETN TOU LOPLOU TNG
Appwviag. To maser tng Aupwviag. YRpLdiopévol xnuikoi deapol kat eVWoeLg Tou avBpaka.
Arnevtomniopévol xnuikoi dSeopol. To mpoBAnUa Twv MOANWY TNYASLWY G YPOUMLIKH A KUKALKNA
Slatagn. ulevyuévol kat apwpatikol YopoyovavOpakeg (MoAuakeTuAévio kat BevioAo). Evag
TIOGOTIKOG UTTOAOYLOMOG oo TIPWTES apXEG: To poplakd Lov udpoyovou. (4 eBSouddecg)

4. Yteped: To LOVOSLACTOTO CTEPED OTNV TIPOCEYYLON TNG LoxuprG déopeuong: LCAO. Evepyelakég
{wveg KaL To TPORANUA TNG NAEKTPLKAG AywyLLOTNTAG. Aywyol, Npiaywyol, Lovwtég. Evépyela Fermi
KOLL TTUKVOTNTO KOTAOTACEWV. YIEpmukvn UAN Kot Tto 0plo Chandrasekhar. (2 eBéoudadec)

5."YAn kat pwe: Qawopevoloyia Tng aAANAeniSpaong Tou dwTog pe Ta dtopa. OL EVVOLEG TOU
puBuoU, TNG evepyol SLatopng Kal tng Léong eAelBepng Stadpoprns. O kavovag Tou Fermi kat
edappoyn tou otn Stadikacia cuvtoviopou. To pwg Aéwlep Kal ot LBLOTNTEC Tou. To dwe Kab’ eauTo:
MNoAwpéva pwtdvia Kot ToAWTEC. (2 eBSopudadeg)

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowo Le MPdowmo
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALIOEVTN K.ATL.

XPHZH TEXNOAOTIQN | H mapakoAouBnon twv Stahé€ewv yivetal péow tng
NAHPO®OPIAZ KAI ENIKOINQNIQN

Xprion T.M.E. otn Asaokakia, atnv NAEKTPOVIKNG MAathOppag Tou Mathesis. Méow tng
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Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

mAatdopuag mpaypatonololvtal epSopadlaia TeoT v
umapxet kat forum oto omolio yivetat culfitnon kot emiluon
amopLwv. H emikowvwvia pe Toug GoLtnTES YiveTaL HECW TNG

LotooeAidag Tou pabnpatog kat péow email.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acgknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG emLOKEYELS, Ekmtovnan

(project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn

UEAETNG

Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU

poutntn
Spaotnplotnta Kadwe KaL oL WPEG N

yla  kade  uadnotakn
kaBobnyouuevnG UEAETNC OUUPWVA

UE TLC apx€G TOU ECTS

, ®doprog Epyaciag
Apaotnplotnta Efaprivou
AtahéeLc 52
Aoknoelg 39
MeAétn 89
JUvolo Mabruatog 180

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUQATIKI), Aokiuaoia
MoAdarAng  Emidoyng,  Epwtrioeig
Zuvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn

Epunveia, AAAn / AAdec

H aflohoynon yivetal ota eAAnvikd. Ot dottntég e€etalovral
NAEKTPOVIKA 0TI aiBouceg umoloylotwv tou Quoikol
TUAMATOG
umoAoyiletal kat n emidoon twv doltntwy ota efdopadiaia

oto Téhog Tou efapnvou. 3Itov PBabuo

NAEKTPOVLKA TECT MOV TIPOYLATOTOLOUV Ao TO OTITL TOUG
oAAG Kal n mapouadia toug otnv eBSopadlaia emiduon
0O0KACEWV 0To apudLOéatpo.
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Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elval npooBaciua amo Toug QPOoLTNTES.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«KBavtounxavikn I» — 2. Tpaxavdg (Mavemiotnuiakeg Ekdooelg Kpntng, HpdkAelo, 2007)
«KBavtounxavikn I1» — 2. Tpaxavag (Mavemotnuiakég Ekddoelg Kpntng, HpdkAelo, 2008)

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®304

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-304 SEMESTER | SPRING

COURSE TITLE | Quantum Structure of Matter

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 6 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph304.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

» Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Apply the basic principles of quantum mechanics and the Schroedinger equation

* Calculate the electron structure of atoms

* To predict the chemical properties of atoms

*  Approximately calculate the energy spectrum of simple atoms

¢ Understand the nature of chemical bond

* Distinguish the different types of chemical bond

* Understand the importance of hybridization and delocalization in the properties of chemical
bond the resulting molecules

*  Explain the formation of energy bands in solids

*  Explain the electrical conductivity of insulators, semiconductors and conductors

* Calculate the Fermi energy in the free electron model

*  Apply the theory of the Fermion gas to calculate the Chandrasekhar limit

* Understand the basic interaction mechanism of matter with light

* Solve complex exercises

*  Explain qualitatively basic properties of our world using the basic principles
of quantum mechanics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Solving complex problems
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Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

1. Introductory theory: Brief review of the basics of quantum mechanics. The hydrogen atom:
eigenvalues, eigenstates, s- and p-orbitals. Basic theory of spin, identical particles. Perturbation
theory and variational methods. (duration: 2 weeks).

2. Atoms:The notion of the effective central potential. Lifting of the hydrogen-like degeneracy.
The periodic system of elements. Simple order of magnitude estimates. Approximate calculation
of the ground state of the Helium atom. The real hydrogen atom. Fine and hyperfine structure.
The states of multi-electron systems. Hund'’s rules. (duration: 4 weeks)

3. Molecules: Introduction to the concept of the chemical bond. The double well. Structure and
properties of a few simple molecules (H2, 02, H20, NH3). Detailed study of the ammonia
molecule. The ammonia maser. Orbital hybridization of chemical bonds and carbon compounds.
Delocalized chemical bonds. The many well system in linear or cyclic arrangements. Conjugated
and aromatic hydrocarbons (polyacetylene and benzene). A quantitative calculation from first
principles: the molecular hydrogen ion. (duration: 3 weeks)

4. Solids: The one-dimensional solid and the tight-binding approximation (linear combination of
atomic orbitals). Energy bands and the problem of electrical conductivity. Conductors,
semiconductors and insulators. Fermi energy and the density of states. Ultradense matter and
the Chandrasekhar limit. (duration 2 weeks)

5. Matter and light. Phenomenology of the interaction of light with atoms. The concepts of rate,
cross-section and mean-free-path. The Fermi rule and its application to the process of
resonance. Laser light and its properties. Polarized photons and polarizers. (duration 2 weeks)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Students attend the lectures through the
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory Mathesis Electronic Platform. Additionally the platform

education, communication with . . .
’ provides weekly tests and a forum for discussion and

students
resolution. Communication with students is done through
the course website and by email.
TEACHING METHODS Activity Semester workload
Lectures 52
The manner and methods of teaching | | Exercises 39

are described in detail.
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Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Study

89

Course total

180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Evaluation is done in Greek. Students are examined

electronically in the computer labs of the Physics

department at the end of the semester. Students

performance in weekly e-tests and their participation in

weekly exercises sessions at the Physics department also

contribute in their final grade.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

E. C. Jordan and K. G. Balmain, Electromagnetic waves and radiating systems

- Related academic journals:

NEPIFPAMMA MAOHMATOZ - ®305
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(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-305 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

KBavtounyavikn Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITITWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg NIZTQTIKEZ

QPE2

AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ

T0 oUVOAo Tou uadnuarog avaypayte tic eBdouadiaies wpeg
Stdaokaldiac kat To oUVOAO TWV MLOTWTIKWY Uovadwv

AIAAZKAAIAZ

AtahéeLg

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uETOSOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikou urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

KBavtounyavikn |

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

https://ph305.edu.physics.uoc.gr/index.php

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Ko LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX 0AoOKApwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAsoudtwy yLa kade éva KUKAo armoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Acikteg Emunebwy 6, 7 & 8 tou Eupwrnaikou lMAataoiou Mpoooviwv Aid Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv emwtuyr oAokAfipwon Tou pabnpatog o dottntrg/tpla Ba sival os Béon:

*  Na edapuolel mpooeyyLoTIKEG HeBOS0UC 0 KBAVTIKA CUOTHUATA KAl LETAPBAOELG
*  Na edapuolel tnv kBavtikr Bewpla tng okédaaong

*  Na yvwpi€el TNV oTATIOTIKY EpUNVELR TNG KBAVTOUNXAVLKAG

*  Na yvwpilel tv KBavtikn cUUIAeEn

*  Na yvwplilel pepika eldikd B€pata tng KPAVTIKAG GUGCLKAG

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TTIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua AUTAwuatos kot mapatidevral akoAdoUdwc) oe mota / TOLEG A0 AUTEG
QaTTOOKOTEL TO uavdnua;.

Avadlntnon, avaAuon kat cuvieon 6ebouevwy | Zxebltaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QTapaiTNTWY TEYVOAOYLOV 2eBa00g otn SLaPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KoL QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
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Anuoupyio CNUELWOEWY KoL AUTOVOUNG HEBOSoU PeAETNG
Juvepyoaoia o€ opuddeg

YAomoinon EpEUVNTIKWV EPYACLWV

Alaxeiplon Tou XpOvou Kol poBEespLwY

(3) NEPIEXOMENO MAGHMATOZ

Ipyopn emavaAnyn KBavtopnxavikig I, (1 eBdouada)

Elcaywyn otnv Oswpia Alatapaywv: Eidn Alatapayxwy & Mevikry MeBodohoyia — AlAég xpovo-
avefApTNTEG UN-ekbUALOUEVECG SlatapayEg, AattapayxEg oe eKPUALOUEVES oTaBpEeEG. MEB0SOG TwV
petaBolwv. 2UTeuén omV-TPOXLAG, HayvnTikh aAAnAenidpacn nAekTpoviou pwToviou Kat
uniéphentn uodn. (Tpaxavag, Kebdhata 9-10, 3 efEouddec)

Oewpla okédaong. Movodildotaon okédaon. Aladopikr Statoun. NMPooeyyLloTikdg utoAoyLoUdg
TMAATou¢ okESaong, mpoaéyylon Born, Tplodldotata mpoBARata, okESAoN TAUTOCHUWY
cwpatdiwv. (Tpaxavag, Keddhato 11, 2 eBSopadeg)

Oewpla xpovoetapTweVWY Slatapaywy Kot KBavTikwy petaBdoswy. Alakpltd ¢daopa, kavovag tou
Fermi, ebapuoyég, tahaviwoelg Rabi, aAAnenidpaon atopwy e aktvoPolia, SUToAKn MpoceyyLon,
LOVLOWOG, nAektpdvia o payvntikd nedio, dawvopevo Aharonov-Bohm. (Tpaxavag, KedpdAata 12-13,
4 eBdopadec)

MATpa MUKVOTNTAG, KAl EbapUoyEG o BepULkd cUVOAQ KAl cuoTAuaTa U0 KATAOTACEWV.
(Tpaxavag, Kepdalato 4, 1 eBdopada)

SOUMAEEN KATOOTACEWY, AVIoOTNTEG Tou Bell, cupmiekta dpwtovia. KataoTdoelg LEYLOTNG
oLUMAEENG, evtportia cUUMAeEnG, KBavtiki tnAepetadopd Kal kpuntoypadia. (kupiwg amd Tpayavd,
Keddlata 14-15, 2 eBdopadeg)

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowo Le MPdowmo
Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowvwvia pe toug dpoltnTtég péow LotooeAibag pabrnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.M1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPFrANQZzH AIAAZKANIAZ ApaotnodnTa ®opro¢ Epyaciag
pactpiot Eaunvou
lNeptypdovtar avaAutikd o TPOTOG | | Atohé€elg 52
Kot pédodot Stdaokaliog. MeAEtn 128

MOAIN NANENIZTHMIOY KPHTHZ 12 sentepBpiov 2019 oelida 246




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,

@povrtiotriplo, Mpaktikn

(TomoY¢tnon),  KAwwn  Acgknon,

KaAA ) E| jpto, ; :

& LTEXWK? pyaompfo YuvoAo MaBnpatog 180
Alabpaotikn Stbaokalia,

EkmaldeuTIKEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta kKadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

AZIOAOTHZH ®OITHTQN

Mepypapn ™me Stadikaoiac | H aflohdynon yivetal ota eAAnvikd. Ot poltnTtég
aéloAdynong e€etalovral kat aglodoyolvtal ypamntd oto PEco Kol 6T

té\og Tou eaunvou.
Mwooa  AfloAdynong,  MéGobdot

aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
Zuvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, Ertiluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudoiwa  [lMapouociaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot Tou
elval npooBactua amo Toug QPOoLTNTES.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. «KBavtounyavikn I» - . Tpaxavag, Navemotnuiakeg Ekdooelg KpRtng
2. «Lectures on Quantum Mechanics» - Steven Weinberg, Cambridge University Press
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- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:

(1) GENERAL

COURSE OUTLINE — ®-305

SCHOOL

SCHOOL OF SCIENCES AND ENGINEERING
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ACADEMIC UNIT

PHYSICS

LEVEL OF STUDIES

UNDERGRADUATE

COURSE CODE

®-305 SEMESTER | SPRING

COURSE TITLE

Quantum Mechanics I

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

B

PREREQUISITE COURSES:

Quantum Mechanics |

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

https://ph305.edu.physics.uoc.gr/index.php

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area
 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Apply approximation methods in quantum systems and transitions

*  Apply the quantum theory of scattering

* Learn the statistical approach to quantum mechanics

* Learn about quantum entanglement

* Learn some special topics of quantum physics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Treat complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method
Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

Fast review of basic Quantum mechanics, (1 week)

Introduction to perturbation theory: Types of perturbations and general methodology. Simple

time-independent non-degenerate perturbation theory. Degenerate perturbation theory.

Variational methods. Spin-orbit coupling in hydrogen-like atoms, magnetic electron proton

interaction and hyperfine splitting. (Trahanas, Chapters 9-10, 3 weeks)

Scattering Theory. One-dimensional scattering, differential cross section, approximate

calculation of the scattering amplitudes, Born approximation, three-dimensional problems,
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scattering of identical particles. (Trahanas, Chapter 11, 2 weeks)

Time-dependent perturbation theory and quantum transitions. Discrete spectrum, Fermi’s rule,

applications, Rabi oscillations, interactions of atoms and light, dipole approximation, ionization,

electrons in a magnetic field, Aharonov-Bohm effect. (Trahanas, Chapters 12-13, 4 weeks)

Density matrix and applications to thermal ensembles and two-level systems. (Trahanas, Chapter

4, 1 week)

Entangled states, Bell’s inequalities, entangled photons. States of maximal entanglement,

entanglement entropy, quantum teleportation and quantum cryptography. (mainly from

Trahanas, Chapters 14-15, 2 weeks)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Study 128
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation

The student performance evaluation is done

in Greek. The students are examined and evaluated in the

MOAIN NANEMIZTHMIOY KPHTHZ

12 sentepBpiov 2019 oelida 251




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

middle and at the end of the term.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. «KBavtounyavikn I» - . Tpaxavadg, Navemiotnuiokeg Ekdooelg KpAtng

2. «Lectures on Quantum Mechanics» - Steven Weinberg, Cambridge University Press

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-311

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-311 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOS | Madnuatikd yia Quotkoug Il
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES
ToU padnuatog m.y. AlaAg€eig, Epyaotnplakég AGKRoELS K.ATL. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVABSEC ATTOVELOVTAL EVIAIX YLa TO CUVOAO TOU UaTNUaTog MONAAEZ
. o . . AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV
AlahéeLc 4 6
lpooV<ate gelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
(8).
TYNOX MAGHMATOZ | B
yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong
VEVIKWVY YVWOEWY, avantuéng Se€lotitwv
NMPOAMAITOYMENA MAGHMATA: | OXI
FAQZIA AIAAZKAAIAZ kat | EAANVIKA
EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ph311.edu.physics.uoc.gr/
MAGHMATOZ (URL)
(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagovral Ta uadnolakd AOTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadnUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omoubdwv cuugwva ue to lMaioto
Mpooovtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaidevong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Noa yvwpilet Tnv Ti¢ Baolkeg apyxeg kat uedobdoug tne Myadikng avaivong

*  No umopei va e@apUolel TIG YVWOELS TOU yla TNV emiAuon oUvIeTwV uadnuatikwv
npoBAnuatwv

*  No umopei va xpnoLUOTOLCEL TIG YVWOELS TOU O€ MPoBARuUaTa QUOLKIC

Fevikég IkavoTtnTeg

AauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTIWGE QUTEG QVaypapOVTaL OTO
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oOv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOQOPLWY, UE TN XPrON KAl TWV QrmapaitnTwy

TeXVOAoyLwv 2eBaou6G 0TN SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTNTAL
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Anfn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkng umeuBuvotntag

kat evatodnoiac oe Yéuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn tn¢ eEAeUBepnNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia og Stemotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat toAAamAwyv BLBAloypadIKwy Nywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog perétng

Juvepyooia o€ opuddeg

YAomoinon EpEUVNTIKWVY EPYACLWV

Alaxeilplon Tou XpOvou Kot poBEeapLwY

(3) NEPIEXOMENO MAGHMATOZ

Muwyadik AvadAuon: AlyeBpa Twv piy. aplBuwy, Slavuopatikn avanapdotacn. EukAeidela

lewpetpia oto eninedo pe xprion Uyadikwv. EmekteTapévo piy. eninedo, opoypadikoi
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petaoxnuatiopol. daipa Riemann. Opla katl cUyKALON OelpwV. Baolkég ULy. cuvaptrioels. Myadikn

napaywylon, cuvorkeg Cauchy-Riemann. UUUOPDES ULY. CUVAPTHAOELG, LEPLIKES EPOPHOVEC.

MAelodUvapeg cUVOPTAOELG, OUASEC TtEPLOSWY, BeeALWSELS TIEPLOXEG, TOTIKOL SEiKTEG OTPOdNG.

MAeldTIUEG cUVAPTAOELS, onueia KAASwv, povoonuavtonoinon. ®UAAa Riemann. Myadikn

oAokAnpwan, media Polya. Mevikeupévo Bewpnua Cauchy, opwvupog oAoKANPWTIKOG TUTIOG,

OUVETELEG. 2elpEC Taylor kat Laurent. Tafvounon W81opopdwy onpeiwv. Aoylopog Twv umtoAoimwy,

eDAPUOYEC. MEVIKEUUEVO OAOKANPWHATO. STOLXELO AVOAUTIKAG EMEKTAONG.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOANOTHZH

TPONOZ NAPAAOZHZ
Mpoowro ue npoowrno, E§ anootdoews
eknaibevon KA.

MNpoowmno pe mpdowmno

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKAANIAZ

Meplypagovrat  avaAutika o0 TPOmMoG Kat
uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriatiplo, MpakTikn
(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Aabpaotikn Stbaokalia,
EKTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypapn epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypd@ovtal oL wWPec UEAETNG TOU POLTNTH
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG OUUPWYA
UE TIC apxEc Tou ECTS

, ®Doprog Epyaciog
Vi)
paotnplétnTa Efaurivou
AlahéeLc 52
MeAEtn 128
JUvolo Mabruatog 180

AZIOANOTHZH ®OITHTQN
Mepypapn tne dtadikaoiac aétoAdynong

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOPpPWTIKA 1 SUUTEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioelc Avamtuéng Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anuodota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avagépovtatl pnta mpoodLopLoUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

H aflohoynon yivetat ota eAAnVIkd. Ol poltntég
e€etalovrtal kat afloAoyolvTal ypamtd o€ ACKOELS O LA
g€€taon mpoodou kal oto TéAog Tou e€apvou.
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(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

R.Churchill-J.Brown: Mwyadikés Zuvaptroets kat Edappoyes (MEK)
M.J. Ablowitz, A.Z. Qwkag: Miyadikég MetaBAntég (MEK)
I.Bépyados: Mabnuatikés MéBodol Quatkns, Topos | (MEK)

T. Needham: Visual Complex Analysis (Clarendon Press, Oxford)
M.R. Spiegel: Mwyadikég MetapAnTéG. Zepd Schaum

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - #-311

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-311 SEMESTER | SPRING

COURSE TITLE | Syllabus of the course: Mathematics for Physics Il

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

HOURS

lectures, laboratory exercises, etc. If the credits are awarded for the
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph311.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Describe the basic principles and methods of Complex Analysis
* Solve complex mathematical problems
*  Apply their knowledge to solve physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Solving complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Implementation of research work

Manage time and deadlines

(3) SYLLABUS

Complex Analysis: Algebra of complex numbers, vector representation. Euclidean Geometry on
the plane using complex algebra. Extended complex plane, homographic transformations.
Riemann sphere. Limits and convergence of sequences. Basic complex functions. Complex
derivative, Cauchy-Riemann conditions. Conformal functions, some applications. Multivalent
functions, period groups , fundamental domains, local winding numbers. Multivalued functions,
branch points, single valued branches. Riemann surfaces. Complex integration, Polya fields.
Generalized Cauchy theorem, homonymous integral formula, consequences. Taylor and Laurent
series. Classification of singular points. Calculus of the residues, applications. Generalized
integrals. Elements of analytical continuation.
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DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity

Semester workload

Lectures

52

Study

128

Course total

180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Evaluation is done in Greek. Students are evaluated by giving

written exams on solving problems in a midterm progress

test and at the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

R.Churchill-J.Brown: Mwyadikés Zuvaptroets kot Epappoyés (MEK)

M.J. Ablowitz, A.Z. Qwkdg: Miyadikég MetapAnteg (MEK)
I.Bépyados: Mabnuatikés MéBodol Quatkns, Topos | (MEK)

T. Needham: Visual Complex Analysis (Clarendon Press, Oxford)

M.R. Spiegel: Mwyadikég MetaBAnTéG. Zepd Schaum

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®-324

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
ENINEAO MNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOX | ®-324 EZAMHNO ZMOYAQN | Xelpepvo

TITAOZ MAGHMATOZ

Baputnta kot KoopoAoyia

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPITTTWOTN) TTOU OL TILOTWTLKEG AOVASOEC ATTOVEUOVTAL OE

T0 oUVOA0 ToUu puadnuarog avaypayte tic eBdouadlaiec wpeg
Stdaokaldiac katL To oUVOAO TWV MIOTWTIKWY Uovadwv

EBAOMAAIAIEZ

SlakpLta puépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg NIZTQTIKEZ

QPE2

AOKNOELC K.ATL. AV OL TILOTWTLKEG UOVAOEG ATTOVEOVTAL EVIALX YLa MONAAEZ

AIAAZKAAIAZ

AtahéeLc

Aoknoelg

(6).

lpooU<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOzZ MAOGHMATO2

yevikoU urtoBadpou,
£L6tkoU urtoBadpou, elbikevong

VEVIKWY YVWOEWY, avantuéng Se€lotitwv

MPOANAITOYMENA MAGHMATA:

OXI

TAQZZA AIAAZKAAIAZ kou
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOZ®EPETAI ZE
QOOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

http://ph324.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enunedou mou Sa AITOKTIOOUV OL POLTNTEG UETA TNV EMLTUXN 0AOKANpwon Tou UadSHiUaToG.

SuuBouleuteite to Mapdaptnua A

(11) Meptypapn tou EmutéSou twv Madnotakwy ATOTEAECUATWY yLa Kade Eva kUkAO omoudwy aUupwva ue to MAaioto
Mpoodvtwv tou Evpwriaikou Xwpou Avwtatng Ekntaidevong

(12) Meptypapikoi Aciktes Emunedwy 6, 7 & 8 tou Eupwnaikou lNAatoiou Mpoooviwy Awa Biou Madnong kat to
Mapaptnuo B

( 13) MepiAnmntikog 06nyo¢ auyypaerc Madnotakwy AloTteEAeoUATWY

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

¢ Na yvwpilel tig Baoikég €vvoleg TnG SLadopLknG YEWHETPLAG.

*  Na meplypadel TG LETPLKEG Kol TIG Yewdalolakég o SLAdopeg yewUETPIEG.

*  Na umoAoyilel Toug tavuoteg Riemmann kat Ricci, ta cUpBoAa Christofell yewpetpuwv.

*  Na yvwpileL tnv Apxn tg looduvapiag kot Tig BepueAMwdelg apxeg tng MNevikng Oswplag thg
TXETLKOTNTAG.

*  Na egppunvelel Baotkd BapuTikd dpalvopeva Kavovtag xpron tTng Apxig tg looduvapuiag kot
YEVIKA TnG Oewplag Baputntag tou Einstein.

*  Na AUvel cUvBeTeg aoKknOEeLS e edappoyn TG Mevikng Oewplag TG IXeTIKOTNTAC.

*  Na yvwpllel T HETPLKA TOU XWPOXPOVOU YUpW ard odalplkd CWHA KL VO TNV XPNOLULOTOLEL
ot MeAETN Kivnong owuatog yupw amod auTo.

¢ Na yvwpilet v ¢pUon kat TLIg LBLOTNTEG TG BAPUTIKAG akTvoBoliag.

*  Na yvwpilel to pavopevo Tou Baputikol ¢akoU Kal Tn oxECN TOU E TNV UTIOTIBEUEVN
Umapén Zkotewng'YAnc.

*  Na yvwpilel tnv Koopoloyikn Apxn Kal TG BOOLIKEG KOGOAOYIKEG TAPAUETPOUG.

*  Na meplypadel Pe TIC AVTIOTOL(EG UETPLKES ONUAVTLKA KOOMOAOYLKA LLOVTEAQL.

*  Na yvwpilet tnv anodeién twv e€lowoewv Friedmann.

*  Na neplypadel tn Xpovikn e€EALEN Tou TUuMavtog pe Baon Tig e§lowoelg Friedmann.

¢ Na neplypadel toug Baoikols otabuolc TnG Lotopiag Tou TUUMAVTOC, TV MPOEAEUON TNG
Koouiknig AktivoBoliog YoBdaBpou Kkat To meplexOUevo Tou TUUMAVTOC o€ eAadpoug
TIUPNVEG, o pwTOVLA KaL VETpiva.

*  Na yvwpilel to KaBilepwuévo Mpotumo tng KoopoAoyliag, TG EMITUXIES KaL TA AVOLKTA
£pWTAMATA.

*  Na yvwpilel ta emiyeprpata unép tou NAnBwpLoTtikol povtéhou thg KoopoAoylag.

Fevikég Ikavotnteg

AapBavovtag umon TLG YEVIKEG LKAVOTNTEG TIOU TIPETEL VAL EXEL OUTOKTIOEL O TITUXLOUXOG (OTIWG QUTEG
avaypadovtal oto Mapdptnua AUTAWUATOC Kot tapatifevral akohoUOwg) o mola / moLeg amo
QUTEG QTIOCKOTIEL TO HABnua;.

Avalntnon, avaAuon Kot cuvBeaon Ixeblooog Kat Staxeiplon Epywv

Sedopévwy Kal TAnpodopLwy, LE T XprRon

KL TWV QITapaiTTWV TEXVOAOYLOV JeBaopog otn dLadopeTIKOTNTA KL 0TV

TIOAUTTOALTLOULKOTNTA

Mpocaployr O€ VEEG KOTAOTAOELG
SeBaopog oto duatkd meptBailov
ARn anodpdacewv
ETi6€LEN KOWWVIKAG, EMAYYEALOTLKNG KOl NOKNG

Autovoun epyacia uneuBuvotntag Kat evalcdnoiag os Bépata dulou
Opadikn epyacia AoKNon KPLTLKAG KoL LUTOKPLTIKAG
Epyacia oe 61eBveg eptBaiiov Mpoaywyn tng eAeVBePNG, SNULOUPYLKAG KaL

ETIOYWYLKAG OKEWYNG
Epyacia og Slemiotnuoviko meptBaiiov
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Mapdywyn VEWV EPELVNTIKWY LBEWV | ...

Avtiuetwriion olvBeTtwv poBAnuaTwY Newpetpiag, pawvopuévwv Baputntag kat Koopoloyiag.
AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG.

Xprion tng BLBALoBR KNG Tou mavemiotnuiou Kot MToAAAmAWY BLBALoypadIKWV TNy wV.

Avalntnon mNywv, TPOCOUOLWOEWY KAl NAEKTPOVIKWY Habnudtwv/Slahééewy amd to Stadiktuo.
Anuoupyio onuewwoewy Kot e€okeiwon pe avtdévoun uébBodo pelétnc.

Juvepyooia o€ opuAdEg.

Alaxeiplon Tou Xpovou Kal Tpnon mpoBeouLwy.

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn:

H @swpia tng Baputntag tou Nevtwva. H EWdikr Oswpia tng IxetikdTnTaC.
MaBnuatikd Epyaieia:

Stoxeia Atadopikng Nrewpetpiag. H petpikn. Ta cUpBola Christoffel. Tavuotikdg Aoylopdc,
cuvalhoiwtn mapaywyog, mapdAAnAn petadopd. lewdatolakég. Tavuotég Riemmann, Ricci.
Edapuoyec.

H @swpla Baputntag tou Einstein:

Apxn t™¢ looduvapiag kat epapuoyEg. EELlowaelg kivnong eAelBepou ocwpatog os nedio BapuTnTag.
MNedlakég e€lowoelg TnG Baputntag katd Einstein. EmaAnBeuon tng MNevikng Oswplag tng
xetikdTnTOC. H petpkr) Schwarzschild, to HAlako cuotnua, n LETAMTWAON Tou eptnAiou Tou Epun, n
KOUTTUAWGN TNG TPOXLAG TOU GwTOG, BapuTikd KUMATA, BapUTIKA Katdppeuaon, Melaveég OmEG Kat
AMAeg edappoyEG. To ohokAnpwia Thg 6pdaong Tng Mevikng Oswplag TNG IXETIKOTNTAG, CUVTOUN
avadopd oto nmpdPAnua tng KBavtikng Baputntag. MBavég mpoektdoelg tng Oswpiag.

Koopoloyia:

To OMOLOYEVEG Kol LooTpoTo Supmay, n Koopoloyikn Apxn. Koopoypadia. Ot KoopoAoyikég
napapetpol. Koopohoyikol Xwpoxpovol, o mapayovrag kKAipakag, o Nopog tou Hubble, ot e€lowoelg
Friedmann kat n Oswpia tng MeydAng Ekpnéng. To Koouiko YnoBabpo Mikpokupdtwy, cUvBeon
nupvwv. H Kooptkn Emtdyuvon onuepa. kotewvr] 'YAn Kat 2kotewn Evépyela. Ta mpofAruata
apXLKWV cLUVBNKwWV Tou opilovta Kat TN emunedotntag. To MANBwELoTIKG povTéNo Thg KoopoAoyiag.
To KaBlepwuévo Mpotumo tng Koopohoyiag. AANeg mpoektdoelg Tou Kabiepwuévou Mpotumou.
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AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPONOZ NAPAAOZHZ
Mpdowro ue npoowrno, EE
QITOOTAOEWG EKTTALOEVON K.ATL.

MNpOowMo e MPOCWTO.

XPHZH TEXNOAOMQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.M.E. otn Atbaockalia, otnv
Epyaotnplaxn Ekmaibevon, otnv
Emikotvwvia [UE TOUG QOLTNTES

Emukowwvia pe toug dpoltntég péow TG LotooeAidag Tou
pabnuatog, kabwg eniong péow email f/kat skype.

OPIrANQZH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOTOG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAétn &

avaduvon BiBAoypapiag,
@povrtiotrplo, Mpaktikn
(TomoO¢tnon),  KAwwkn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG emLOKEWYELS, Ekmtovnon
UEAETNG (project), Juyypaer
epyacioag / epyactwv, KoAAiteyviki
Snutoupyla, k.Am.

Avaypagovtal oL wWpeG UEAETNG TOU
outnty yia  kade  uadnotakn
Spaotnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

: ®doprog Epyaciag
Apaotnplotnra i
E§aunvou
AlahéeLc 52
Aoknoelg 26
MeAétn 102
JUvolo Mabruatog 180

AZIOAOTHzH ®OITHTQN

Meptypapn ™me¢ Stadikaoiac
aéloAdynong

Mwooa  AfloAdynong,  MéGobot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUQATIKI), Aokiuaoia
MoAdarAng  EmiAoyng,  Epwtrioeig
Zuvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, Emtiluon
MpoBAnuatwv, [lpantn  Epyaocia,

ExOean / Avagopd, [lpopopiki

H aflohdynon twv dpottntwv yivetal ota eAANVIKA.
Qoutntég/tpLeg Erasmus e€etdlovrat ota AyyAwkd. Ot
doutntég/tpLeg e€etdlovtal kat afloAoyolvtal ypamntd 6To
té\og Tou e€aprvou, aAAd Kal Pe pia Tpoodo KaTd T
Slapkela tou e€apnvou.
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Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacio,  KAwvikn
Eéétaon AoUevoug,  KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug QPOoLTNTES.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

. “Teviki IxetkoTNTA: Mo Baoikn eloaywyn yla ¢ucikolg” - J.L. Martin, MN.E.K. 2005

. “Relativity, Gravitation and Cosmology: A basic introduction” - Ta-Pei Cheng, Oxford U. Press, 2005
. “Gravity: An introduction to Einstein’s General Relativity” — J.B. Hartle, Addison-Wesley, 2003

. “Introduction to Cosmology” — B. Ryden, Addison-Wesley, 2003

. “An introduction to the science of Cosmology” — D.J. Raine and E.G. Thomas, IOP, Bristol, 2001

. “Cosmology: The science of the Universe” — E. Harrison, Cambridge U. Press, 2000

. “Gravitation and Cosmology” - Steven Weinberg, John Wiley & Sons, 1972

. “Physical Foundations of Cosmology” - V. Mukhanov, Cambridge U. Press, 2004

O NO UL B WN PR
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COURSE OUTLINE - #-324

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-324 SEMESTER | Fall

COURSE TITLE Gravitation and Cosmology

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardedfoi separate compom'ants of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6
Exercises 2

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | English
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph324.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the
European Higher Education Area
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Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Know the basic concepts of Differential Geometry.

*  Describe the metrics and geodesics of a geometry.

* Compute the Riemmann and Ricci tensors as well as the Christofell symbols of a geometry.

*  Know the Principle of Equivalence and the basic principles of The general Theory of
Relativity (GR).

* Interpret basic gravitational phenomena using the General Theory of Relativity (GR).

* Solve complex physics problems in the framework of GR.

*  Know the metric outside a spherical body and use it to describe the motion around it.

* Know the nature and properties of gravitational waves.

* Know the phenomenon of gravitational lensing and its relation to possible Dark Matter.

* Know the Cosmological Principle and the basic cosmological parameters.

* Describe cosmological models by the corresponding metrics.

*  Know the proof of the Friedmann equations.

* Describe the cosmological evolution of a homogeneous and isotropic universe using the
Friedmann equations.

*  Describe the history of the Universe, the origin of the Cosmic Microwave Background and
the content in light nuclei, photons and neutrinos.

*  Know the Standard Model of Cosmology, its successes and open problems.

* Know the arguments in support of the Inflationary paradigm of Cosmology.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Solving complex problems of Geometry, and deal with phenomena related to Gravity and Cosmology.
Development of independent scientific thinking.

Use of the University Library and multiple bibliographic sources.

Search for sources, simulations, and online courses/lectures.

Create notes and standalone study method.

Collaboration in teams.

Manage time and respect deadlines.
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(3) SYLLABUS

Introduction:
The Newtonian Theory of Gravity. The Special Theory of Relativity.
Mathematical tools:

Elements of Differential Geometry. The metric. The Christoffel symbols. Tensor calculus,
covariant differentiation, parallel transport. Geodesics. Riemmann and Ricci tensors.
Applications.

The Einstein Theory of Gravity:

The Principle of Equivalence and applications. Equation of motion of a free particle in a
gravitatioinal field. Einstein field equations of gravity. Tests of the General Theory of Relativity.
The Schwarschild metric, the Solar system, the precession of the perihelion of Mercury,
gravitational lensing, gravitatioinal waves, gravitational collapse, black holes and other
applications. The action integral of the General Theory of Relativity, brief mention of the
problem of quantum gravity. Mention of alternative theories of gravity.

Cosmology:

The homogeneous and isotropic Universe, the Cosmological Principle. Cosmography. The
cosmological parameters. Cosmological spacetimes, the scale factor, the Hubble law, Friedmann
equations and the Theory of the Big Bang. The Cosmic Microwave Background, nucleosynthesis.
The cosmic acceleration today. Dark Matter and Dark Energy. The initial value fine tuning horizon
and flatness problems. The inflationary paradigm. The Standard Model of Cosmology. Extensions
and alternative models of cosmology.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face in class.

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communication with the students is done through the course
website, as well as via email and/or skype.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

Activity

Semester workload

Lectures

52

Practices

26

Study

102
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The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The student evaluation is done in Greek. Erasmus students
are evaluated in English. Students are examined and
evaluated by a written exam at the end of the semester, as
well as by one mid-tern exam during the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

00O N O U1 B W N B

. “General Relativity: A basic introduction for physicists” - J.L. Martin, MN.E.K. 2005

. “Relativity, Gravitation and Cosmology: A basic introduction” - Ta-Pei Cheng, Oxford U. Press, 2005
. “Gravity: An introduction to Einstein’s General Relativity” —J.B. Hartle, Addison-Wesley, 2003

. “Introduction to Cosmology” — B. Ryden, Addison-Wesley, 2003

. “An introduction to the science of Cosmology” — D.J. Raine and E.G. Thomas, IOP, Bristol, 2001

. “Cosmology: The science of the Universe” — E. Harrison, Cambridge U. Press, 2000

. “Gravitation and Cosmology” - Steven Weinberg, John Wiley & Sons, 1972

. “Physical Foundations of Cosmology” - V. Mukhanov, Cambridge U. Press, 2004
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NEPIFPAMMA MAOGHMATOZ - ®-331

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-331 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

Aotpopuaotkn Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVAOEG ATTOVELLOVTAL EVIALX YLa
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaies wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLc

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLOaKTIKEG UETOHOL TTOU XPNOLUOTTIOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph331.edu.physics.uoc.gr
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG Ol CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Ko LkavotnTteg KataAAnAov emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETLTUXN OAoOKANpwan
ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAeoudtwy yLa kade éva KUKAo armoudwv
oUupwva e to MAaioto Mpooovtwy tou Evupwnaikou Xwpou Avwtatng Eknaibsuong

e [lepypapikol Asikteg Emunebwy 6, 7 & 8 tou Eupwnaikou lNAataiov Mpoooviwy Aia Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na yvwpilel T cbotaon Kot Tn GUGCLKA TNG LECOACTPLKAG UANG

*  Na yvwpilet tn Soun kat tn uoikn Twv yalaflwy

*  Na yvwpilel tig apxég kat Tig mpoPAEPELS TG NEUTWVELAG KoL TNG ZXETIKLOTLKAG KOGOoAoyiag

*  Na yvwpilel tig mpoPAEPelg tng Bewpliag TNG HeydAng £kpnéng yla tnv dnuoupyia tou
oUUTOVTOC

*  Na emilbel ocUvBeta mpoPARATA TG AoTPOVOUiag

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AuTAwuatos kot mapatidevral akoAdoUdw ) oe mota / TOLEG QO AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko meptBaiiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUTIKAG Kat NGIKAG

Autovoun epyaocia unevBuvotntag kat evatodnoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 6ie¥vég meptBailov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVOeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiov kat mToAAamAwv BLBALoypadIKWY TINYWV
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU peAETNG

Juvepyoaoia o€ opuadeg

YAomoinon EpeUVNTIKWVY EPYOCLWV

Alaxeiplon Tou Xpovou Kot IpoBeouLwy

(3) NEPIEXOMENO MAGHMATOZ

Megooaotplkr UAN (MeooaoTpLkh okovn - aépla vedbeAwpaTa - KOOULKEG akTiveg), O MNhatiog (IxAua
Ka péyedog tou Fahatia - Aotpikol mAnBuaopotl - Aladopikn meplotpodr)), Hpepot kat evepyol
yahagieg (Tafvounon yalaéiwy — Katavopr ¢wtdg kat palag - Evepyol yahagieg - Movtéla evepywv
yoAa&lwv), Zunvn yohafuwv kat StaotoAn Tou Tuumnavtog (AANAemidpaocn yahaglwy - Suyxwveuaon
yoAa&lwv - Zunvn yoha€lwv - AlaotoAr) Tou ZUpmavtog), H koouikn KA{Haka anootdoswy, Baputikn
€NEn kaL koopoAoyia (Neutwvia koopoAoyia - Fevikn Bewpla IxeTIKOTATAS - NEWUETPia YwpdXpPoVvou),
MeydAn €kpnén kat Snuoupyia Tou UAKOU KOGUOU (Oswpia peydAng £kpnéng- MANBwpPLOUOG-
Anuoupyio Tou UAKOU KOGUOU)

AIAAKTIKEZ kot MAOHZIAKEZ MEOGOAOI — AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le mpdowmo
Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabrnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Atbaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPFrANQZzH AIAAZKANIAZ D ®doptog Epyaciog
Eaunvou
Meptypagovrar avadutikd o TPOmog | | AloAéelg 52
Ko uédodbot btbaockaldiag. MeAétn 128

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotrplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acgknon,
KaAAtteyviko Epyaotrpto,
JUvolo Ma6n 180
Alabpaotikn Stbaokalia, pvolo MaPNHATos

EkmaldeuTIKEG eMLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
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epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaatnplotnta kKadwe KaL oL WPEG N
kaBobnyoUuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUQATIKI), Aokiuaoia
MoAdarAng  Emidoyng,  Epwtrioeig
Jouvroung Amavtnong, Epwthoeglg
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amod Toug POoLTNTES.

H aflohoynon yivetat ota eAAnVIkd. Ol poltntég

e€etalovral kat aflodoyolvtal ypamtd oTo TEAOG Tou

g€aunvou.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«Actpoduoikn: Aopr| Kat €€EALEN Tou TUMMmavtog»- Frank Shu - Téuog Il

«Ta tpla mpwTta Aemtd» - Steven Weinberg

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-331

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-331 SEMESTER | SPRING

COURSE TITLE | Astrophysics Il

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph331.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Name the composition and understand the physics of interstellar medium

*  Know the structure and physics of galaxies

*  State the principles and predictions of Newtonian and Relativistic cosmology
* Explain the predictions of Big Bang theory for the creation of the universe

* Solve complex problems of astronomy

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management
information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues

Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

* Interstellar medium (interstellar dust, gaseous nebulae, cosmic rays)
* The Galaxy (shape and size of the Galaxy, stellar populations, differential rotation)
* Inactive and Active galaxies (Galaxy classification, distribution of brightness and mass, active
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galaxies, models of active galaxies)

*  Galaxy clusters and expansion of the Universe (Galaxy interactions, galaxy mergers, galaxy

clusters, expansion of the Universe)

*  The cosmic distance ladder

* Gravity and Cosmology (Newtonian Cosmology, Theory of General Relativity, Geometry of

Space-time)

* Big-Bang and formation of matter (The theory of Bing Bang, Inflation, formation of matter)

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Study 128
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended

The evaluation of the students is in Greek.

The students take a written exam in the end of the
semester.
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questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

"An Introduction to Modern Galactic Astrophysics and Cosmology", - S. Carroll and B. Ostlie
Astrophysics: Structure and evolution of the Universe, vol Il; Frank Shu
"The first three minutes" - S. Weinberg

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-333

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-333 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Atuoopaipiko MeptBaiiov

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLAKPLTA UEPN
Tou padnuarog m.y. AaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TULOTWTIKEG HOVABOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte 1 eBdouadiaieg wpeg Stdaokaliog kat To cuvolo Twv
TUOTWTIKWV UoVASwV

EBAOMAAIAIEZ

QPE2

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLg

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikoU unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph333.edu.physics.uoc.gr/

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypapovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enunedou mou Sa AITOKTIOOUV OL QPOLTNTEC UETA TNV EMLTUXN 0AOKANpwon Tou UadniUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy A Biov Madnonc kat to lNapaptnuo B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na yvwpllel ta xapakTnpLoTKA ThE Mg, AAWV MAavNTWV Tou hALaKoU GUGTAATOG KAl TOU

‘HAou

*  Na yvwpllel Ta yeviKA XapaKTNPLOTIKA TNG ATHOOHALPAC KoL TLG CUVETIELEG TOUG OTOV
mAavitn

¢ Na yvwpllel Ta yevikd XapaKTnPLOTIKA TG 0lovoodalpag Kol TLG GUVETTELEG TOUG GTOV
mAavitn

*  Na yvwpilel toug mapayovteg mou emnpedlouv To KALHa TG aAayEg ou €XEL UTIOOTEL Kall
TLG GUVETIELEG TOU.

*  Na emilbel cUvBeta mpoPAfpata Tou atpocdalplkol meptBailovtog

°* Na yvwpilel ta moAU Baowkd tng Bewplag tng mapaywyng kot Stadoong aktwvoBoAiag

Fevikég IkavotnTeg

NauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL aTo
MNapaptnua AutAwuarog kot napatidevral akoAoudwe) oe moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QrmapaitnTtwy

TEXVOAoyLWV JeBa0ouoG 0Tn SLAPOPETIKOTNTA KAl OTNV MOAUTTOALTIOULKOTN T
pooappoyn O€ VEEG KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Afn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntag

Kot evatodnoiac oe Yéuata uiou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeUBepNS, SNULOUPYIKNC KAL ETTAYWYIKNC OKEYNG
Epyacia oe 51edveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AMeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadikwy mtnywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelWoewyY Kot autdvoung uebddou pelétng

Juvepyooia o€ opuadeg

YAomoinon EpEUVNTIKWVY EPYOCLWV

Alaxeiplon Tou XpOvou Kol TpoBEeaLWY
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(3) NEPIEXOMENO MAGHMATOZ

H ' wg MAavAtng

O 'HAlog kaL n €€€AEN tou. H ' og clykplon pe tnv Adpoditn kat Apn. H TpoxLd Kat teplotpodr tTng
I'ng Kat petaBoAég otnv NALaKA akTvoBolia ou mpooTtintel otn atuoodalpa the Mg.

Fevikd Ztoweia tng Atnoodatpag

Y&pootatikn Loopporia, Oeppoduvapikr tou udpatuol kat kaBetn doun Tng atpocdatpad. H
BepuoPadbuida kal n petaBolrég tng. To Datvdpevo tou Oeppoknmiou looppomia aktvoPoliag,
puETAdOPA TNG NALAKNAG aKToBoALaG KAl EKTTOUTA TG yALWVNG aktvoPoliag. O polog Twv
xvooTtolxeiwv oto davopevo Tou Beppoknmiov. MopLakég UmAvTeg Kat uTtEpuBpn aktwvofolia. O
POAOG TWV VEDWV KaLl AEPOAUUATWY oTNV petadopd nALakng aktvoBoliag.

H OZovoodaipa

O dWTOXNMULKOG LUNXaVIoUOG Tou Chapman yla thv mapaywyr] otpatocgdatpkol 6lovtog. H
kataAutikol KUKAOL KataoTpodrg Tou 6{ovTog Kal oL avOpwroyevelg eMSpAceLS. MoAKEG OTES KoL
oTpatoodalplKd VEPN. H OnUAVTIKOTNTA TOU 6{OVTOG yLa TNV UTtepLwdn aktwvoBoAia kat tnv {wr otn
rn.

MetapoAr tou KAipatog

O SLepyaoieg Béppavong tng Mg. OL dtepyacieg YPuEng g M'nc. Metaoln kAipatog oe Staddopoug
XPoViIKoUG KAlHakeg. H yewAoyikr xpovikn HUeTaBoAr] kKAipatog tng Mg. Avadpdoelg mou kabopilouv
™V KAtpatoAoyikn petaBoln. H urtepBépuavaon Tou mMAQVATN KoL OL EMUMTTWOELS TNG.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le MPdowmo
Mpoowro ue npoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabrnpatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
LE TOUG POLTNTEG

OPTANQZzH AIAAZKAAIAZ , ®doprog Epyaciag
Apaotnplotnra 2
E§aunvou

Meplypagovral  avaAutika o TPOmMoG Kat Atahé€elc 52

uedobol Stbaokaliag. MeN éTrI 128

Aladéetg, Seuwvapia, Epyaotnpiakn Aoknon,

Acgknon  [lebiou, MeAétn &  avdAuon

BiBAoypagpiag, @povriotiplo, MpakTikn

(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko

Epyacotipto, Aabpaotikn Stbaokalia,

EKauSeUTIKEG EMLOKEYELS, Ekmovnaon UEAETNG

(project), Suyypapn epyaciac / epyaciwv,

KaAAwteyvikn Snutouvpylia, K.Am. S0volo Ma er’]uatoq 180

Avaypd@ovtal oL WPes UEAETNG TOU @oLTNTh
yla kade padnolaxn SpaotnplotnTa Kadwe Kot

0oL WPEG un kadodNyoUEVNG UEAETNG CUUPWYA
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UE TIC apxEG Tou ECTS

AZIOAOTHzIH ®OITHTON

Meptypapn tne dtabdikaoiac aétoAdynonc

MNwooa AéoAdynong, Médobot aéloAdynang,
ALQUOPpPWTIKA 1 SUUTTEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéne Aokuiiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anuodota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avaépovtatl pnta mpoodlopLoOUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
Kat agloAoyolvtal ypamtd oto TEAog Tou e€apunvou, al\d
KOl UE TECOEPQ OET OOKACEWV KATA T SLAPKELA TOU
g€aunvou.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

Radiation and Climate, |.M. Vardavas and F.W. Taylor, International Series of Monographs on Physics
No. 138, Oxford University Press, 2007 (hardcover) kat 2011 (paperback).
Atuooaiptko lMeptBaAiov, H.M. Bapbdapadg, Inuewwoelg, Mav. KpAtng

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - ®#-333

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-333 SEMESTER | Winter

COURSE TITLE . .
Atmospheric Environment

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph333.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:
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* Know the features of the Earth and other planets of the solar system and the Sun

* Understand the general characteristics of the atmosphere and their consequences on the
planet

* Know the general characteristics of the ozone layer and their effects on the planet

* Know the factors, and their interactions, that affect climate and their role in climate change

* To solve complex problems on atmospheric environment physics

*  Have a very basic knowledge of radiation transfer theory

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Handle complex problems

Development of scientific thought

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study methods

Collaboration and interaction within a team

Manage their time and keep to project deadlines

(3) SYLLABUS

The Earth as a Planet

The Sun and its evolution. Comparison of the Earth with Venus and Mars. The Earth’s orbit and
rotation, and the consequent variability of solar radiation incident on the atmosphere.

General Properties of the Atmosphere

Hydrostatic equilibrium, thermodynamics of water vapor and vertical structure of the atmosphere.
Lapse rate and its variations.

The Greenhouse Effect

The Earth’s radiation budget. Transfer of solar radiation and terrestrial radiation emission. The role of
the infrared bands of trace molecules. The role of clouds and aerosols.

The Ozone Layer

The Chapman mechanism for the production of stratospheric ozone. The catalytic cycles of ozone
destruction and anthropogenic impacts. Polar stratospheric clouds and ozone holes. The importance
of stratospheric ozone in providing a UV screen for biological evolution.

Climate Change

Processes of planetary heating and cooling. Climate change on different timescales. The geological
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record of climate change. Feedbacks that determine climate change. Global warming and its
consequences.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
Lectures 52
The manner and methods of teaching are Study 128

described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning Course total 180
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE | The evaluation is done in Greek. Students are examined and
EVALUATION | evaluated in writing at the end of the semester, but also

with four sets of exercises during the semester.
Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Radiation and Climate, |.M. Vardavas and F.W. Taylor, International Series of Monographs on Physics
No. 138, Oxford University Press, 2007 (hardback) and 2011 (paperback).
The Atmospheric Environment, |.M. Vardavas, Lecture Notes in Greek, University of Crete.

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®351

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-351 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

YroAoyiotikry Quoikny |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
Slakplta uépn tou uadnuatog m.y. AlaAeéeig, Epyaotnplakec
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaies wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

Epyaotnplakeg AOKNOELG

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLéakTikEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, aVAnTuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph351.edu.physics.uoc.gr
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Ko LkavotnTteg kataAAnAov enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
ToU uadnuatog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunébou twv Madnotakwv AoteAeoudtwy yLa kade éva KUKAo armoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

e [lepypapikol Acikteg Emunebwy 6, 7 & 8 tou Eupwrnaikou lMAataiov Mpoooviwv Aid Biou
Maidnaong kat to Mapaptnua B

e [lepiAnntikog O6nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv enwtuyr oAokAfipwaon Tou pabnpatog o dottntrg/tpla Ba eivat os B€on, pe 1koug Tou
apLOUNTIKOUG KWOLKEG:

* VO TIPOCOUOLWVEL UEPLKEG SLadOoPLKEG ELOWOELG yLa TNV HEAETN PUCIKWY TIPOPANUATWY

*  va avalVel pe aplBuntikn Slaywvionoinon SLoTéG/18LocuVapTATELSG yLa TV
T(POOOWOLWGN KBAVTIKWV/KAQAGLKWY TIPOoBANUATWY

*  va ekteAel aplOUNTIKA TEPAOTA LOPLAKAG SUVAULKAG

*  vaedpapuolel tn pEBodo Monte-Carlo oe puoikd mpoBAfuata

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAwuatos kot mapatidevral akoAdoUdwc) oe mota / TOLEG A0 AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6edousvwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unmtevBuvotntag kat evatodnaoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl UTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwvV EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY
AvAmTuén TNG EMLOTNUOVLKAG OKEYNG
Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadikwy mtnywy
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Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSOU PeEAETNG

Juvepyoaoia o€ opuddeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeiplon Tou XpOvou Kol TpoBEeaLWY

(3) NEPIEXOMENO MAGHMATOZ

1. Mepikég Sradopikég e€lowoelg — eAATTIKEG (€. Poisson), mapaBoAikég (g€. Siaxuong, €.
Schrodinger), urtepBoALkég (Kupatikn €£.);

2. NpoBAAuaTA LOLOTLLWVY — TEXVIKEG Slaywvilomoinaong, LBLoGUXVOTNTEG OPOVIKOU TTAEYLOTOG,
KBAVTIKEG LELOKATAOTAOELG, LELOTLUEG, KBAVTLKA XpOoVLIKN eEENLEN;

3. Moplakn duvautkn — alyoplBuocg Verlet, mpooopelwaoelg oe Stddpopeg OepoSuVaULKES
KOTOVOMEG, UN YPAUMUIKA SUVOULKA cuoTAMATA;

4. Monte — Carlo — otolxeia Bswpiag mBavotitwy, alyoplBuog Metropolis, povtéAo Ising.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le mpdowmo
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabrnpatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia [UE TOUG QOLTNTEG

OPFANQZH AIAAZKANIAZ PVt e ®Doprog Epyaciog
E§aunvou
lNepypdpovtal avaAutikd o Tpomos | | Epyaoctnplakéc AGKAOELS 65
Ko uédodbot btbaockaldiag. MeAétn 115

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoS¢tnon), KAk  Acgknon,
KaAAtteyviko Epyaatipto,
S ] - np’ JUvolo Mabruatog 180
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG eMLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.
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Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta kKadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

AZIOAOTHZH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
Zuvroung Amavtnong,  Epwtroegig
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,
Epyaotnpiakn  Epyacia,  KAwikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

OL dottntég e€etdlovtal Kal afloAoyouvtal e UTTOAOYLOTLKN
g€€taon oto téhog Tou e€apunvou.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

“Computational Physics” - S.E. Koonin, D.C. Meredith

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®351

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-351 SEMESTER | SPRING

COURSE TITLE | Computational Physics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Laboratory exercises 5 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph351.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area
» Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to, with their own numerical codes:

* tosimulate partial differential equations for the study of physical problems
*  toanalyze with numerical diagonalization eigenvalues/eigenstates for the simulation of

quantum/classical problems

* to perform molecular dynamics simulations
* toapply Monte-Carlo simulation method to physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Treat complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method
Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

1. Partial differential equations — elliptic (Poisson), parabolic (diffusion, Schroedinger), hyperbolic

(wave equation);

2. Eigenvalue problems — diagonalization techniques, harmonic lattice eigenfrequencies,

quantum eigenstates, eigenvalues, quantum time evolution.
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3. Molecular dynamics: Verlet algorithm, simulations in various thermodynamic ensembles,

nonlinear dynamical systems.

4. Monte-Carlo, elements of probability theory, Metropolis algorithm, Ising model

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 65
Study 115
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art

The students are examined and evaluated in a
computational examination at the end of the semester
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interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
“Computational Physics” - S.E. Koonin, D.C. Meredith

- Related academic journals:
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NEPIFPAMMA MAOHMATO:Z - 361

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-361 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Etoaywyn otnv OnttonAektpovikn — Qwtovikn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TULOTWTIKEG HOVABOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte 1 eBdouadiaieg wpeg Stdaokaliog kat To cuvolo Twv

TUOTWTIKWV UoVASwV

QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLg

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikoU unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph361.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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MAGHMATQON

Meptypapovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG

kataAArAou enuneédou mou Sa AITOKTIOOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKApwon Tou UuadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto

Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aud Biov Madnaong kat to Mapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na yvwpilel ta 51adopeTIKA XAPAKTNPLOTIKA SE0UWY GWTAOC KoL TLG SLadOPETIKEG TTNYEC
dWTOC Ko Ta PACIKA XOPAKTNPLOTIKA TOUG

*  Na yvwpilel toug 51adopeTIKOUE TUMOUG AVIXVEUTWY OKTLVOBOALAG, TOV GUOLKO UNXOVIOUO
AELToUPYLAG TOUG Kol TA BAOLKA XAPAKTNPLOTIKA TOUG

*  Na yvwpilel tv Baotkn Bewpia Twv NULOYWYLKWVY Slatdfewv Kal tnv epappoyn Thg otnv
kataokeur LED, pwtodlddwv kat Slodikwv laser

*  Na yvwpileL tnv yevikn Bewplia Aettoupyiag twv laser, kaBwg Kot Toug Bacikolg TUTIOUG
laser wg MPOG TA YEVIKA XOPAKTNPLOTIKA TOUG

*  Na yvwpilel edpapuoyEg TNG OMTONAEKTPOVIKAG 0TNV Texvoloyia kat thv Blopnyavia.

*  Na emilbel cUvBeta mpoPAiuata Le ebpapuoyEG TG OMTONAEKTPOVIKAG.

*  Na evromnilel mapalnAlopolg Kat Stadopeg Hetal SLadopeTIKWV GUOIKWY SLEPYACLWY
TIoU 08NYOUV OTO TIOLOTIKA TTAPAOLO ATIOTEAECHA TNG TTAPAYWYNG I AViXxveuong pwtog

Fevikég IkavotnTeg

NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG QVaypapOVTAL OTO

MNapaptnua AutAwuarog kot napatidevral akoAovdwc) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduon kat oUvOeon Sebouevwy kat
TIANPOQOPLWY, UE TN XPrON KAl TWV armapaitnTtwy
TeXVOAoyLWV

lMpooapoyr O€ VEEG KATAOTAOELG

AfYn anopdoswv

Autovoun epyaaoia

Ouaédikn epyacia

Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov

Mapdaywyn VEwV EPEUVNTIKWY LEEWV

SxebLaouoc kat Staxeipton Epywv
3eBaoudG oTn SLaPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOMIKOTNTA
SeBaoudg oto puatko neptBaiiov

Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ ueuduvotntag
kot evatodnoiac oe 9éuata uAou

AOKNON KPLTLKIG KL QUTOKPLTLKIG

Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG

AAeG...

AvtiueTwriion oUVBeTWV TPoBANUATWY
AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywy

Avalntnon mNywv, TPOCOUOLWOEWY KOl

NAEKTPOVIKWY pabnudatwy and to Stadiktuo

Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU PeAETNG

Autovoun epyaoia
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Nepi wTtoc¢ yevika: eminedo kUM, PWTEWVEG SEOUES, TKaouaLavEG SECUES, TOAWON, EELOWOELG

Fresnel, xwpikn kat xpovikr cupdwvia, mepiBAacn, cupBoln

Dwtevég Mnyég: TUUPATIKES TINYEG EMLYPOUMATIKA, Kot LED — Mnyég Laser Apxég Aettoupyiag -

Omntikég Kohotnteg — Oswpla twv laser — Texvohoyia kat TOmotl Aéwlep (A€llep Hulaywywy, Nd:YAG,

HeNe, XpwoTtikwyv, Ti:Sapph)

AVIYVEUTEG: AVIXVEUTEG yevikd, Qwtodiobol pn kal pin, opodopég/etepodoue, dwtoPfoAtaikd

Aldapopa Fuata (avaAdyws XpOoVIKNG EMAPKELAC): AVTLAVOKAQOTIKEG i} UPNANAG AVOKAQOTIKOTNTAG

ETLOTPWOELG, AeUKA LED, OBdveg uypwv KpuoTA@AAwV (LCD), OMTIKEG LveG KAl aLeONTAPES OMTIKWV

wwv, ThAemkowwvieg (Alapdpdwon Kat KwSLKOTolnon OMTIKWY CNUATWY).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
LE TOUG POLTNTEG

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meplypagovral  avaAutika o TPOmMoG Kat
uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Aabpaotikn Stbaokalia,
EKtauSeUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutovpyia, K.Am.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
0oL WPEG un kadodNyoUEVNG UEAETNG CUUPWYA
UE TIC apxEc tou ECTS

: ®oprog Epyaciag
Apaotnplotnra Efannvoy
AtahéeLc 52
MeAétn 128
JUvolo Mabruatog 180

AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SuuEpAocUaTIK, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéne Aokuiwy,

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
Kal agloAoyolvtal ypamtd oTo TEAog Tou €apvou.
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Entidvon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtatl pnta mpoodLOpLoUEVa KPLTHPLA
aéloAdynong kat eav kat ou eivat npooBaoiua
Q7T TOUG (POLTNTEG.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

1) “OmtonAektpoviki: pia elcaywyn”, J. Wilson and J. Hawkes / Metadpaon: A.A. Zepadetvidng, M.

Makporoulou / MNaveniotnuiakeég Ek6ooetg E.M.I.

2) “Akrtiveg Laser-OmtonAekTpovikng” - 2T. Koupng — ekd. EAAnVIkS Avolxto MavemiotruLo

BA. kat BiBAloypapia ota AyyAika otnv teAeutaia oedida.

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - ®#-361

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-361 SEMESTER | Winter

COURSE TITLE . . .
Introduction to Optoelectronics - Photonics

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph361.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:
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* Describe different sources of light, the physics of their operation and their characteristics, as
well as the characteristics of the light produced

* Describe different types of radiation detectors, the physics of their operation and their
characteristics

* Describe the theory of operation of semiconductor junctions and its application to the
construction of LEDs, photodiodes, and semiconductor lasers

* Describe the general theory of lasers, as well as a number of different types of lasers and
their characteristics.

* Describe applications of optoelectronics in technology and industry.

* Solve complex problems related to optoelectronics.

* |dentify similarities and differences in distinct physical processes which lead to the
qualitatively similar result of absorption or emission of light

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

(3) SYLLABUS

General introduction to light: plane wave, light beams, Gaussian beams, polarization, Fresnel
equations, spatial and temporal coherence, diffraction, interference

Light sources: Conventional light sources overview, LEDs, Laser principles and theory, optical cavities,
laser technology and laser types (Semiconductor lasers, Nd:YAG, HeNe, Dye lasers, Ti:Sapph)

Photodetection: Generic introduction, pn- and pin-photodiodes, heterostructures, photovoltaics

Misc. (dependent on time availability): Antireflective and highly-reflective coatings, white LEDs,
Liquid crystal displays (LCD), optical fibers and fiber sensors, telecommunications
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DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity

Semester workload

Lectures

52

Study

128

Course total

180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation is done in Greek, but also in English should

the need arise. Students are examined and evaluated in

writing at the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1) “Laser Electronics”, by J. T. Verdeyen, Prentice Hall

2) “Optoelectronics and Photonics, Principles and Practices”, by S. O. Kasap, Pearson
3) “Photonics Essentials” by T. Pearsall, McGraw Hill
4) “Lasers: Principles and Applications” by J. Wilson and J.F.S. Hawkes, Prentice Hall
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NEPITPAMMA MAOHMATOZ - ®-374

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOz | ©-374 EZEAMHNO ZMNMOYAQN | EAPINO

TITAOE MAOHMATOS | Ztolxeia HAekTpOVIKWV

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPINMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.y. AlaAg€eig, Epyaotnplakég AGKRoELS K.ATL. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. . , , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVadwV
Alalé€elg 4 7
EpyaoTnpLOKEG AOKNOELG 3

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOz MAGHMATOZ | B

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MNPOAMNAITOYMENA MAGHMATA: | ©-271 Elcaywyn othv Oswpia KukKAwpaTwy

FAQzzA AIAAZKAAIAZ ko | EAAnVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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MAGHMATQON

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKApwon Tou uadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto

Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aud Biou Madnaong kat to Mapaptnuo B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na katavoel TV Asttoupyia Twv Bactkwy avaAoylKwV NAEKTPOVIKWY SLATALEWV Kal TNV

ouvdeopoloyia Toug

*  Na oxedldoel amAd avaloyLlkd NAEKTPOVLKA KUKAWUOTA L€ CUYKEKPLUEVN AELTOUPYLIKOTNTA
*  Na pmnopei va cupmepaivel Thv Aettoupyia Lo cUVOETWY NAEKTPOVIKWVY KUKAWUATWY

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL oTo

MNapaptnua AutAwuarog kot napatidevral akoAoudwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oov9eon SeSouevwy kat
TIANPOWOPLWY, UE TN XProN KAl TWV Qmapaitntwy
TexVoAoyLwv

lMpooaployn o€ VEEG KATAOTAOELG

AfYn anopdoswv

Autovoun epyaaoia

Ouaédikn epyacia

Epyacia oe 5tedveg neptBaiiov

Epyaocia oe Stemotnuoviko neptBaiiov

Mapdaywyn VEwV EPEUVNTIKWY LEEWV

SxebLaouoc kat Staxeipton Epywv

eBaoudG oTn SLaPOPETIKOTNTA KAl OTNV TTOAUTIOALTLOUIKOTNTA

SeBaoudg ato puatko neptBaiiov

Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntac
Kot evatodnoiac oe 9euata euAou

AOKNON KPLTLKIG KO QUTOKPLTLKIG

Mpoaywyn t¢ eEAeUBepNS, SNULOUPYIKNC KAL ETTAYWYLIKIC OKEYNG

AAeG...

e  Avilpetwrion cuVOeTwWVY MPoBANUATWY

*  AvAamrtuén g EMLOTNUOVIKAG OKEYNG

e Xpnhon moAAamAwv BiBAoypadkwy Tthywv

e  AvalAtnon mNywv, TPOCOUOLWOEWV KAl NAEKTPOVIKWY padnudtwy amnd to Stadiktuo

*  Juvepyaoia o ouAadeg

*  YMAomoinon gpyaotnplakwy 0.OKACEWV

*  Awaxeiplon Tou xpovou Kat poBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn: Avaloyikd kot PnoLlakd ofpota, eVIoXUTEG, KUKAWUATIKA LOVTEAQ YL EVIOXUTEG,

Bewprpata SIKTLWv.

MOAIN NANEMIZTHMIOY KPHTHZ

12 sentepBpiov 2019 oehiba 300




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

Teleotikol EViouTeG: O LBaVIKOC TEAECTIKOG EVIOXUTAG, N avaoTtpédouaa Kal Un avactpédouca
ouvdeopoloyia, mapadeiypato KUKAWUATWY e TEAECTIKOUG EVIOXUTEG, 1N LWOAVIKA cupumnepLdopd.

AtodoL: H 18avikn 8i080¢, XapaKTNPLOTIKEG TWV AKPOSEKTWY, AVAAUGCH KUKAWUATWY 5108wV, povtélo
aoBevolg onuatog kal epapuoyés. H emadr p-n og avaotpodn mdéAwan, n emadn p- n o opbn
noAwon. Aiodol Zener, edapUOYEG € KUKAWUOTA.

AutoAwa Tpaviiotop Evwaong (BJT): Quoikr Soun katl meplox£g Aettoupyiag, pnp Kal npn tpaviiotop.
AvaAuon kukAwpdtwv pe tpaviiotop og Aettoupyia DC. To BJT wg evioxuthg. looduvapa
KUKAWMATIKA povTéda acBevolg orfpatog, moAwon tou SumoAkol tpaviiotop, cuvdeouoloyia
EVIOXUTWV €VOG oTadiou, AsLltoupyla oTnVv eEPLOXI] KWPOU KOl GTNV TIEPLOXN ATIOKOTING, EGAPUOYEC OF
KUKAWuOTA.

Tpaviiotop Enidpacng Mediou (FET): Aoun kal puoikr Aettoupyio twv MOSFET emadng pn kot
amoyVpuvwong. To FET évwong (JFET), kukAwpata FET wg evioxuthg, KUKAwuata méAwaong,
OUVOEGHOMNOYIEG EVIOXUTWYV EVOC 0Tadiou, EVIOXUTEG OAOKANPWHEVWY KUKAWUATWY MOS. Edapuoyég
CMOS, MESFET apaoevikoUxou yaAAiou.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOANOTHZH

TPOMOZ MNAPAAOZHZ | ¢ Mpoowro pe MPOoWMo
Mpoowro ue mpoowrno, E§ anootdoews
exnaibevon KAT. | 4 EpyaoTNPLOKEG OLOKAOELG

XPHZH TEXNOAOTIQN | « Xprion Aoylopkol pocopoiwang NAEKTPOVIKWY
NAHPO®OPIAZ KAI ENIKOINQNIQN KUKAWUATWVY.
Xprion T.M.E. otn MAbackadia, otnv | ® XPAGON ELKOVIKWY TIELPAUATWY
Epyaotnptakn Exmaibevon, otnv Emukowvwvia | * Xprion UALkoU amo to Stadiktuo
HE ToUG portNTéG | o Erkovwvia pe GotnTég péow email

OPTANQZzH AIAAZKAAIAZ , ®dopro¢ Epyaciag
Apaotnplotnra 2
E§aunvou
Meplypagovral  avaAutika o TPOmMoG Kat Atahé€elc 52
uedobol Stbaokaliag. EpvaoranaKéq AOKr’]OEL(‘, 30
Aladéelg, Seuwvapia, Epyaotnpiakn Aoknon, ME)\érn 128
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tormo9¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotijpto, Aabpaotikn Stbaokalia,
EKTTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypapn epyaciac / epyaciwv,
KaAAwteyvikn dnuioupyia, K.Am.
YOvoho MabBnpuartog 210

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
oL WPEG Un kadodNyoUUEVNG UEAETNG CUUPWYA
UE TIC apxEG Tou ECTS

AZIOAOTHzIH ®OITHTQN
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Meptypapn tne dtabdikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SuuEpAocUaTIK, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avdrmtuéne Aokuiiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
ExkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avaépovtatl pnta mpoodLopLoUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

H aflohoynon yilvetal ota EAANVIKA.

OL doutntég e€etdlovtal kal afloAoyolvTtal ypantd 6To
té\og Tou eapnvou.

OL doutntég e€etdlovtal kal agloAoyolvtal 0TO EpYOOThpLo
oto té\og Tou e€apnvou.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

S. Sedra and K. C. Smith «MikponAektpovikd KukAwuatar», Topog A’, Ek6ooelg Nanacwtnpiou.

J. Millman and A. Grabel «MkponAektpovikn», Topog A’, Ekdooelg T{LOAa

Zuvapr EMLOTNUOVIKA TIEPLOSIK:
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COURSE OUTLINE - #-374

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-374 SEMESTER | SPRING

COURSE TITLE | Elements of Electronics

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardedfor'" separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the

whole of the course, give the weekly teaching hours and the total credits DL
Lectures 4 7
Laboratory exercises 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | ®-271, Introduction to Circuit Theory

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

* Understand the operation of basic analogue electronic devices and their connection
* Design simple analog electronic circuits with specific functionality
Be able to conclude the operation of more complex electronic circuits

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

*  Troubleshoot complex problems

* Development of scientific thinking

*  Use multiple bibliographic sources

e Search for sources, simulations, and online lessons
* Collaboration in teams

* Implementation of laboratory exercises

*  Manage time and deadlines

(3) SYLLABUS

Introduction: Analogue and digital signals, amplifiers, amplifiers’ circuit models, network theorems.

Operational Amplifiers: The ideal operational amplifier, inverting and non-inverting configuration,
examples of opamps circuits, non-ideal opamps behavior.

Diodes: The ideal diode, |-V characteristics, diode circuit analysis, weak signal model, and
applications. Diodes in reverse biasing, diodes in forward bias. Zener diodes. Diodes’ circuits
applications.

Bipolar Junction Transistor (BJT): Physical structure, regions of operation, pnp and npn transistors.

DC operation of transistor circuits. The BJT amplifier. Small signal equivalent circuit models, transistor
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biasing, single stage amplifiers configurations, operation in saturation and cut-off regions,

applications in circuits

Field-effect Transistor (FET): Physical structure and operation of pn and depletion MOSFETs. The

Junction FET (JFET). FET amplifier circuits, biasing, single stage amplifiers configurations. Integrated
circuits MOS. CMOS applications. GaAs MESFETSs.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

Laboratory exercices

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

* Use of electronic circuit simulation software.
¢ Use of virtual experiments

* Use of material from the Internet

¢ Communicating with students via email

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Laboratory exercoses 30
Study 128
Course total 210

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Evaluation in Greek.
Written exams at semester end.

Laboratory exams at semester end.
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(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

S. Sedra and K. C. Smith, “Microelectronic Circuits”, Oxford University Press.
J. Millman and A. Grabel, “Microelectonics”, McGraw-Hill

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-406

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | ©-406 EZEAMHNO zNOYAQN

EAPINO

TITAOZ MAGHMATOS | Etoaywyrj otn Mnxavikrj Twv Peuotwy

AYTOTEAEIZ AIAAKTIKEE APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 e AIAASKANIAZ
T0 oUVOAo Tou uadnuartog avaypayte tic eBdouadlaiec wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV
AtahéeLc 4 6
Aoknoelg 1

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLéakTikEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOz MAGHMATOZ | B (80 e§dpnvo)

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MNPOAMNAITOYMENA MAGHMATA: | ©-101,0-102,0-111,0-112,0-211 kat ALAVUCGUOTIKN

AvdAuon

FAQZZA AIAAZKAAIAL ko | EAAnvikA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph406.edu.physics.uoc.gr

MAGOHMATOS (URL)
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTEAECUATA TOU UAINULATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG
Ko LkavotnTteg kataAAnAov enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Entedou twv Madnotakwv AloteAeouatwy yla Kade Eva KUkAo amoudwv
oUuewva e to MNAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Madnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv entuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na yvwpllel TNV KWYNUATIKA TWV PEVCTWV

*  Na katavoel tnv Suvapikr Twv peuotwy Kat thv wdiki pon

*  Na yvwpilel Baowkég edapuoyEg TG USPOSUVAULKAG OE TIPAYUATIKA GUOLKA TIpoBARaTa
*  Na ouv8udlel TIG YVWOELG TOU yLa TV enilucn cUvOeTwy mpofAnudTwy

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAWUATos kot mapatidevral akoAdoUdwc) oe mola / TOLEG QO UTEG
QaTTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

moAumoALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia untevBuvotntag kat evatodnolioag os Feuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBailov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BKNG Tou maveniotnuiov kat moAAamAwy BLRALoypadIKwWY TtNYwV
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdvoun péBodog perétng
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Juvepyooia o€ opuadeg
YAomoinon EpEUVNTIKWVY EPYOCLWV
Alaxeiplon Tou XpOvou Kol TpoBEeapLwY

(3) NEPIEXOMENO MAGHMATOZ

Baokd Kot KvnTikA: TLEWVAL PEVCTO KOL XAPAKTNPLOUOG TWV GUOLKWY LELOTATWVY TOUG. AUVAUELG OTNV
uvdpoduvautkn (Babuida mieonc, 1EwdKES, EMudpavelakig taong). NEUTWVIKA peUoTA. Kivnuatiki
nieplypadn vypwv (Euler, uAwn mapdywyog D/Dt, ypaupég pong). Nedio taxvtntag kat otpoPAopdc.
Erutdyuvon. E€lowon cuvéxelag palag. Acupmieoto uypo. AplBudg Mach.

Auvapikn I6avikol Peuotol: Metaoln opunig Kat evepyetag, E€lowaon Euler kat Bernoulli,
Y&pootatikr tocoporia. AptBudc Froude kat cuvteAeoTng ieong. MakpooKoTLKOL Kall ToTikol vopolL
Sdlatripnong. Oswpnpa Reynolds (Oykog cuotruatog Kat 0ykog eAéyxou). Edapuoyég. AotpoBiin
Por. Pon duvautkol ( Baoikég mnyég pong, por YUpw amd TNYEG  cwpata. ) Oswpnua KukAodopiag
Kelvin, e€lowon Laplace, Mpappég otpofliopol. QawvopevoaviPpwaong Magnus pe edapoyES Kol
HayvNTOOoTaTIKO avaloyo. Yépoduvapuikn pala. Pon og ui adpavelakd cuotiuata, Suvaun Coriolis,
pon Babuidag.

1€w8IKA Pon: ALATUNTLKA TAGN, TAVUCTEG TAONG Kot puBpoU Ttapaudpdwaong. 1€EwSIKES SUVAUELG.
AplBudg Reynolds. E€lowon Navier-Stokes kat epapuoyég o otpwtr por). Altdxucon otpoBiAopol.
EprmuoTikn pon kat ebpapuoyég (por og KUAVSpo, MAAKeG KTA.). Por) Stokes yUpw amo odaipa .
Oeppoduvaptkni wdoug pong.

Eldka keddAata: Alaotatikiy availuon, adlaotatol aptBuoi, Bswpnua Buckingham kat epapuoyEg.
STPOBAOUOG Kol SLaVUGUATIKO SuVapKo Taxutntag. Mnyég otpoBiliopol. Ztpdplog Rankine kat
Burgers. ATtAG povtéAlo avepootpofilou. ANNAeTibpacn otpoBilwv. Oplakd oTpWwHATA YIA OTPWTH
pon kat Abcon Blausius. Alaxwplopdg pong. TUPRN. MeLPAUATIKEG TEXVLKEG XOPAKTNPLOUOU PONG.
AotaBela kat pedpata petadopds. Qawopeva Ataxuong. KOopata enidaveiog (oplakég cuvOnKeg,
Slaomopd, kUpata Bapltntag, eVSOEMIPAVELEG, 1N YPUUMIKA KUpaTa). KOpata ToouvapL.
Supmieldpuevo vypo (looBepuikn kat adtaBatiki pon), Evépyeta (Bernoulli)i. Kbpata og 1-6idotaon,
KOpata fxou.

Edapuoyn: (6 wpeg) : Ze éva amd Ta mapakdtw: Qkeavoypadia, lewduaoikn pon, Atpoodalpikr pory,
TUpPBN Kot xdog. AypoSuvautkn. Yopoduvaypikr ¢opTiopévwy peuatwy. Aldxuon pinwv

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le MPdowmo
Mpoowrmo ue npoowrno, EE
QTTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabriuatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xpnon T.I1.E. otn Atbaokalia, atnv
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Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmaldeuTIkEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  upadnotoakn
Spaatnplotnta kKadwe KaL oL WPEC N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

, ®Doprog Epyaciog
Apaotnplotnra Eeanvoy
AlahéeLc 52
MeAétn 115
Aoknoelg 13
JUvolo Mabruatog 180

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUQATIKI), Aokiuaoia
MoAdarAng  Emidoyng,  Epwtrioeig
Zuvroung Amavtnong, Epwthoeig
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou

H aflohoynon yivetat ota eAAnVIKd. Ol poltntég
e€etalovral kat afloAoyolvtal ypamtd oTo TEAOG Tou
e€apunvou, mbavotnta epyaciag.

2tn Sidpkela Tou e€aprvou Sivovtal aoknoeLg kat mpdodog,
20% aoknoelg, 30% npoodog, 50% TeAwkr| e€€taon.
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elval npooBactua amo Toug POoLTNTES.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:
N. OAutavn. Elcaywyn otn Mnxavikr Twv Peuotwy.

- Zuvan EMIOTNUOVIKT TTEPLOSIKA:
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COURSE OUTLINE — ®-406

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-406 SEMESTER | SPRING

COURSE TITLE | /ntroduction to Fluid Mechanics

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Problem Session 1

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B (8" semester)

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | ®-101,0-102,0-111,0-112,0-211 and Vector Calculus

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph406.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

¢ Understand fluid kinematics

¢ Understand fluid dynamics and viscous flow

*  Know basic applications of hydrodynamics in real physical problems
* Solve complex physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

Basics and kinematics: Fluid properties and forces. Continuum model and velocity field. Euler and
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Lagrange description. Kinematics and material derivative. Continuity of mass. Incompressible

fluid and conservation of momentum (Euler) and energy (Bernoulli and extensions). Potential

Flow. Kelvin Theorem (conservation of circulation) and Magnus phenomenon (lift).

Hydrodynamic mass. Flow in non-inertial systems (Coriolis force, gradient flow). Reynolds

Theorem. Viscous flow Stress and rate of strain tensors. Viscous forces. Laminar flow. Navier-

Stokes equation and applications in creeping flow. Vorticity diffusion. Stokes flow around a

sphere.Thermodynamics of viscous flow. Dimensional analysis, Buckingham theorem,

dimensionless numbers and applications. Vorticity sources and vortex models and interactions.

Boundary layers and flow separation. Turbulence flow and experimental techniques of flow

characterization. Instabilities and convection. Diffusion. Surface waves ( gravity and interface).

Nonlinear waves. Tsunami waves. Compressible fluids (isothermal and adiabatic flow) Waves in

1-dimension. Sound waves.

Application (6 hours): One of the following : Oceanography, Geophysical flow, turbulence and

chaos, Blood flow, hydrodynamics of charged fluids, diffusion of polutants.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Study 115
Exercises 13
Course total 180

STUDENT PERFORMANCE
EVALUATION

During the semester problems are graded with an exam and
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Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

the final at the end, 20% problems, 30% exam, 50% final.

Possibility of a project.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

N. Flytzanis, Introduction to Fluid Mechaniscs

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ©-422

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYZIKH2
EMINEAO ZMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAOHMATOzZ | ©-422 EZEAMHNO ZMNMOYAQN | EAPINO

TITAOZ MAGHMATOZ

2tolyelwdn Zwuatia kot AUvaueLg

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPITTTWOTN) TTOU OL TILOTWTLKEG AOVASOEC ATTOVEUOVTAL OE
SlakpLta puépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTLKEG UOVAOEG ATTOVEOVTAL EVIALX YLa
TO 0UVOAO Tou puadnuatog avaypayte ti¢ eBdouadlaiec wpeg
Stdaokaldiac katL To oUVOAO TWV MIOTWTIKWY UovVadwvV

QPE2

EBAOMAAIAIEZ

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLc

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG UETOSOL TTOU XPNOLUOTTIOLOUVTAL TIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yeVikoU urtoBadpou,
eLdkou uoBadpou, etbikevong

VEVIKWV YVWOEWV, aVantuéng
oelotnTwv

MNPOANAITOYMENA MAGHMATA:

OXI

TAQZZA AIAAZKAAIAZ kou
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOz®EPETAI ZE
QOOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

http://ph422.edu.physics.uoc.gr

(2) MAOHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Kol LkavotnTteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAOKApwaon
TOU uadnuarog.

2uuBouleuteite to MNapaptnua A

Meptypacprn tou Entmeédou twv Madnotakwyv ATTOTEAECUATWY YLa KATE EVa KUKAO OTTOUSWV CUUPWVA
ue 1o MAaioto MNMpooovtwv tou Eupwmnaikou Xwpou Avwtatng Ekmaibevong

Meptypapikoi Asikteg Emumedwy 6, 7 & 8 tou Eupwnaikou lAatoiouv Mpooovtwy Awa Biou Madnong
kot to MNapaptnuo B

MepiAnmtikog Obnyog ouyypaprc Madnotakwv AltoteEAeouaTwv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Noayvwpilel tnv wotopikr €§€AEn g Quotkig ZToelwdwv Zwpatdiwy.

¢ Na katavoel Th oxéon KETAfL TWV CUUUETPLWV ,TWV OPASWY Kol TWV VoUWV Slathpnong.

*  Na yvwpilel To LOVTEAO TWV KOUAPKG.

* Na katavoei tn oxéon cwpatiov — kBavtikou nediou.

*  Na yvwpilel tov xpuod kavova tou Fermi kot mwg edapUOeTalL Yia TOV UTTIOAOYLOUO
TOavVoTHTWY A 0TNV eKTinon mNAkwy MBavoTATWY SLEPYACLWV.

*  Na yvwpilel tnv e€icwon Dirac kat ta Bacikd XopaKTNPLOTIKA Twv Bewplwy Babuisdag.

*  Na yvwpilel to povtéAo Tou Fermi Kot TIG SLacTIACELG TOU ULOVioU Kal Tou VETpoviou.

*  Na yvwpilel to Bewpnua Goldstone kat tov pnxavioud tou Brout-Englert-Higgs.

*  Na yvwpilel Baokég LBLOTNTEC TNG LOXUPNG Kol TNG hAektpaoBevolg SUvaung, Omwe
nieplypadovral anod to Kabiepwuévo MNpdtumo tng Zwpatidiaknig Quoikng.

*  Na unopei va AvoetL cUuvBeta mpofAnpata thg QUotkng ZToELWSWY ZWHATISLwV.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TTIPETIEL VO EXEL ATTOKTTEL O TITUXLOUXOG (OTTWG QUTEC
avaypdpovtal oto Mapaptnua AutAwuatog kat napatidevral akoAdoUdwg) oe mola / TOLEG A0 AUTEG
amookomnel To uadnua;.
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Avalntnon, avaAuon kat cuvieon bedouevwy | Ixedlaouoc kat Stayeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

anapaitnTwy texvolopiv 2eBa00og otn SLaPOPETIKOTNTA KalL OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaiiov
Anyn aropacewv
Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocioa unevBuvotntag kat evatodnaoliog oe Geuata uAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tn¢ eEAeUTePnNG, SNULOUPYIKNG KoL
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwvV EPEUVNTIKWY LOEWV

AvTlleTWILON oUVOETWV TTPORANUATWV.

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG.

Xprion tng BLBALoBr KNG Tou mavemiotnuiou Kot MToAAAmAWY BLBALoypadIKWV TNywy.
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY HabnudTtwy amno to dtadiktuo.
Anuoupyio oNUELWOEWY KoL AUTOVOUNG HeBOSoU peAéTng.

Juvepyooia o€ opuadeg.

YAomoinon EpEUVNTIKWVY EPYOCLWV.

Alaxeiplon Tou Xpovou Kal Tpnon mpoBeouLwv.

(3) NEPIEXOMENO MAGHMATOZ

- ZUVTOMN ELCOYWYN OTA OTOLXELWSN CWHATLA, TOUG dopeis TwV Suvapewy Kal emavainyn tng EWBIkAg
TXETLKOTNTAG.

- JupMeTpleg, ouddeg Lie, dAyeBpeg Lie. Avamapaotdoelg onddog. Nopol dtatripnong, Bswpnua
Noether. Ztpodopur, omiv, LGOTOMLKO OTtY. ECWTEPLKEG CUMUETPieC. 2UVOean otpodopuwy. Kavoveg
eTAOYNC.

- Opotwuia, ouuyia dpoptiou, avtiotpodr Tou xpovou.

- To LOVTENO TWV KOUAPKG. To MOUTPOVIOUH, TO KOUAPKAVIOUW, TA LECOVLA Kal Ta Bapudvia cav
OE0|ULEC KATAOTAOELG ATIO KOUGPKG KOl AVTLKOUAPKG. MATEG KaL ayVNTIKEG POTIEC TwV Bapuoviwy.
- 0 «Xpuoog Kavovag tou Fermi». YITOAOYLOWOG eVEPYWVY SLOATOUWY Kol LECWV XpOVWV {wNG.

- KBavtwon tou eAelBepou nAektpopayvntikou nediou. Ta dwtdvia.
- H e€lowon Dirac kat ot Aboelg tng. KBavtwaon tng Bewpiag Dirac, nAektpovia Kal molltpovia.

- «Oewplieg Babuidag» kat cuvtoun ewoaywyn otnv KBavtikr HAektpoduvapikr]. Kavoveg Feynman
Kal mapadeiypota umoAoylopwy avildpacswv okedaong.

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019 oehiba 318




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

- Eloaywyn otnv KBavtikn Xpwpoduvauikn kal epappoyés. To palvouevo tng AGUUMTWTIKAG

EAeuBepiag.

- AcBeveic alMnmemidpdoelc. To povtéo Tou Fermi, kot oL SLOAGTIACELG TOU ULOVIOU KOL TOU VETPOVIOU.

- @ewpnua Goldstone kat unxaviopog Brout-Englert-Higgs. To cwudrtio Higgs.

- ZUvtoun eloaywyn oto “Kabiepwpévo Mpotuno” g Zwpatidiakng Duotkig kot edapuoyEg o

amAég Sladikacieg okéSaong Kat Slaomaonc.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIOAOTHZH

TPONOZ NAPAAOZHE
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.I1.E. otn Abaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Emkowwvia pe toug dpoltnTég Héow TG LoTooeAidag
padnuoatog, kabwg emiong kot péow email kat skype.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &
avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoS¢tnon), KAk  Acgknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,
EkmalSeuTIKEG eMLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  upadnotoakn
Spaotnplotnta kKadwe KaL oL WPEG N
kaBobnyoUuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

Apaotnpiotnta

®oprog Epyaciag
E§aunvou

AlahéeLc

52

MeAétn

128

JUvolo Mabruatog

180
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AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aéloAdynong, Awapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtriosig
Jouvroung Amavtnong, Epwtroelg
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwikn
Eéetaon AoVevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetal ota eAAnVIKd. Ol poltntég

g€aunvou.

e€etalovral kat afloAoyolvtal ypamtd oto TEAoG Tou

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

“Introduction to Elementary Particles”,

David Griffiths (Wiley-VCH 2004)

“Introduction to High Energy Physics”, D.H. Perkins (Addison-Wesley, 1982)

“Concepts of Particle Physics”, K. Gottfried and V.F. Weisskopf (Oxford Univ. Press, 1984)
“Quarks and Leptons”, F. Halzen and A.D. Martin (Wiley, 1984)

“Elcaywyn otn Quotkn Ztoelwdwyv Iwpatiwv”, I. BEpyadog, Mav. lwavvivwy, 1985

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE — ©422

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-422 SEMESTER | SPRING

COURSE TITLE | Elementary Particles and Fundamental Forces

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph422.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes
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The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

(14) Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

(15) Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong
Learning and Appendix B

(16) Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Describe the historical evolution of Particle Physics.

* Understand the interrelation of symmetries, groups and conservation laws.

* Describe the quark model and ita applications.

* Understand the relation particle species — quantum field.

* Use Fermi Golden Rule for the computation of probabilities or estimation of ratios of
probabilities of processes.

* Be aware of the Dirac equation, and the basic structure of Gauge Theories.

* To use the Fermi model of weak interactions to estimate the muon and neutron life-times.

* To understand the Goldstone Theorem and the Brout-Englert-Higgs mechanism and their
consequences.

* To understand the basic properties of the strong and electroweak interactions as described
by the Standard Model of Particle Physics.

* Be able to solve realistic problems of elementary particle physics.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas
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Dealing with complex problems.

Development of scientific thinking.

Use of the university library and multiple bibliographic sources.

Search for sources, simulations, and online courses and special lectures.
Create notes and standalone study method.

Collaboration in teams.

Manage time and respect deadlines.

(3) SYLLABUS

- Brief introduction to the elementary particles, the carriers of forces, and review of Special Relativity.

- Symmetries, Lie groups, Lie algebras. Group representations. Conservation laws, Noether theorem.

Angular momentum, spin, isotopic spin. Internal symmetries. Addition of angular momenta. Selection
rules,

- Parity, charge conjugation, time reversal.

- The Quark Model, positronium, quarkonium, mesons, and baryons. Masses and magnetic moments
of baryons.

- Fermi's Golden Rule. Computation of cross sections and mean lifetimes of particles.

- The free Dirac equation and its solutions. Quantization of the free Dirac field, electrons and
positrons.

- Gauge theories and a brief introduction to Quantum Electrodynamics. Feynman rules and
applications to scattering processes.

- Introduction to quantum chromodynamics. Basic properties. The concept of asymptotic freedom.
- Weak interaction. The model of Fermi and the decays of the muon and the neutron.

- The theorem of Goldstone and the Brout-Englert-Higgs mechanism. A brief introduction to the
"Standard Model" of Particle Physics and applications to simple processes.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through the course website,

COMMUNICATIONS TECHNOLOGY | as well as via email and skype.
Use of ICT in teaching, laboratory
education, communication with
students
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TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Lectures 52
Study 128
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation of the students is done in Greek via a written

exam in the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

“Introduction to Elementary Particles”, David Griffiths (Wiley-VCH 2004)
“Introduction to High Energy Physics”, D.H. Perkins (Addison-Wesley, 1982)

“Concepts of Particle Physics”, K. Gottfried and V.F. Weisskopf (Oxford Univ. Press, 1984)
“Quarks and Leptons”, F. Halzen and A.D. Martin (Wiley, 1984)
“Elcaywyn otn Quotkn Ztoelwdwyv Iwpatiwv”, I. BEpyadog, Mav. lwavvivwy, 1985

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-425

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | -425 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

AUVoLKn KOl SUUUETPLEC

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWOAN TTOU OL NILOTWTLKESG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TUOTWTIKEG HOVAOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UovVadwV

QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AlahéeLc

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA:

KBavtounyavikn |

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

https://ph425.edu.physics.uoc.gr/index.php

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKApwon Tou uadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaidevong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aud Biov Madnaonc kat to lMapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Naedpapuolel tnv Bswpia opddwyv otnv Bewpntikh GuoLKr pe Eudacn ThV cwHaATISLOKNA
duokn
*  Na yvwpi€el Tnv c0VEE0N TWV CUUHUETPLWY UE TNV SUVOULKH GUCLIKWY CUCTNUATWY

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWGE QUTEG QVaypapOVTaL OTO
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat obv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QrmapaitnTtwy

TeXVOAoyLwv 2eBaou6G 0Tn SLAPOPETIKOTNTA KAt OTNV TOAUTIOALTIOULKOTNTAL
pooappoyn O€ VEEG KATAOTAOELC 2eBaoog ato uako meptBaAlov

Anfn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndikrg ureuBuvotnTag

Kot evatodnoiac oe Yeuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeUBepNS, SNULOUPYIKNC KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou kat mtoAAamAwv BLBAloypadIkwy Nywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU PeAETNG

Juvepyooia o€ opuddeg

YAomoinon EpEUVNTIKWVY EPYACLWV

Alaxeiplon Tou Xxpovou Kot mpoBeouLwy

(3) NEPIEXOMENO MAGHMATOZ
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Elcaywyn otnv Bewpia opddwv kat alyeBpwv
Avarmnapaotdoelg Opuddwy

Lie Opddeg, Lie AAyeBpeg

SU(2), Isospin

PiZeg katL Bapn

SU(3), ArtAég Pitec

Tavuotikég M£Bobol, Young Tableaux

To Quark Movtého

SU(N)

Xpwpa, Maleg Adpoviwv, Evomointikég Oswpleg
H Lorentz Opdada

XWPOXPOVIKEG TUUUETPIEG KAl AUVAULKN
EowtepkéG TUUUETPLEG KL AUVAULKN

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOAOTHZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKAANIAZ

Meptypagovral  avaAutika o0 TPOmMoG Kat
uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tormo9¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotijpto, Aabpaotikn Stbaokalia,
EKTaSEUTIKEG ETLOKEYELS, Ekmovnan UEAETNG
(project), Suyypapn epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, KA.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnotaxn SpaotnplotnTa KAdwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG OUUPWYA
UE TIC apxEc Tou ECTS

. ®doptog Epyaciog
Apaotnplotnta Efaprivou
AlahéeLc 52
MeAétn 128
JUvolo Mabruatog 180

AZIOAOTHzIH ®OITHTON

Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,

H aflohoynon yivetal ota eAAnViIkd. Ol poltntég
e€etalovral kat aglodoyolvtal ypamtd oto PEco Kol 6TO
té\og Tou eapnvou.
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ALQUOPpPWTIKA 1 SUUEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéng Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
EkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtat pnta mpoodLOpLoUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

1. «Lie Algebras in Particle Physics» - Howard Georgi, Westview Press
2. INUEWWOELS SL6ATKOVTOG

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - ®-425

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-425 SEMESTER | SPRING

Dynamics and Symmetries
COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

P o h WEEKLY
if credits are awarde for'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | Quantum Mechanics |

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
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¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Apply group theory in theoretical physics with emphasis in particle physics
* Learn the connection between symmetries and the dynamics of physical systems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary technology

Adapting to new situations

Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

Treat complex problems
Development of scientific thinking

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method
Collaboration in teams
Manage time and deadlines

(3) SYLLABUS

Definition of abstract groups, algebras
Group Representations

Lie Groups, Lie Algebras

SU(2), Isospin

Roots and Weights

SU(3), Simple Roots

Tensor Methods, Young Tableaux

The Quark Model

SU(N)

Colour, Hadron Masses, Unified Theories

The Lorentz Group
Spacetime Symmetries and Dynamics
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Internal Symmetries and Dynamics

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
Lectures 52
The manner and methods of teaching are Study 128

described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

Course total 180

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE

EVALUATION
The student performance evaluation is done
Description of the evaluation procedure
in Greek. The students are examined and evaluated in the
middle and at the end of the term.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. «Lie Algebras in Particle Physics» - Howard Georgi, Westview Press
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2. Teacher’s Lecture notes

- Related academic journals:
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NEPIFPAMMA MAOHMATO?:Z - ®441

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-441 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Ewoaywyn otn Quatkn SUUUKVWUEVNG YANG

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 S AIAASKANIAZ
T0 0UVOA0 Tou puadnuartog avaypayte tic eBdouadlaies wpeg
Stdaokaliac kat To cUVOAO TWV MIOTWTIKWY UovVaSdwvV
AtahéeLg 4 6
MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).
TYNOX MAGHMATOZ | B
yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikeuang
VEVIKWV YVWOEWV, avantuéng
oelotnTwv
NMPOAMAITOYMENA MAGHMATA: | OXI
FAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ph441.edu.physics.uoc.gr
MAGHMATOS (URL)
(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEG

Ko Lkavotnteg kataAAnAou emumedou mou Ja AMOKTOOUV OL POLTNTEG UETA TNV ETULTUXN OAOKApwaon

TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

Meptypapn tou Enutedou twv Madnotakwv AloteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong
Meptypapikoi Asikteg Emuedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoodviwv Aia Biou
Maidnaong kat to Mapaptnua B

MepiAnmtikog Onyog auyypaprnc Madnotakwv AltoteAeouatwyv

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Yo eivat o 9éon:

Noa yvwpilet nwe uetaBailovrat ot YNUIKES LOLOTNTEC TWV OTOLYEIWV TOU TTEPLOSIKOU TTiVaKA,
T €06n TWV YNULKWV SECUWVY TTOU oxnUaTti{ouv kot Ta (6N Twv UALKWVY mou oxnuatilovv

No ektiud pe xprion Staotatikng avaAuonc tnv taén ueyedous Twv QUOLKWY UEYEBWVY TOU
TIEPLYPAPOUV TA OTEPEX

No SLakpivel TIG CUVELTPOPEG OTNV TEPUOXWPNTLKOTNTA TWV OTEPEWV KAL VA TLC UTTOAOYIlEL
Noa katavoei tn Quaotkn evoc aepiou NAekTpoVIwY Kat va SLaKPIVEL TIC SLOPOPES aywywV,
UOVWTWY, KOL NULAYWYWV.

Na avayvwpilel TOUG TAPAYOVTEC a0 TOUG 0mToioU¢ £QPTWVTAL OL LOLOTNTEG TWV NULAYWYWV
Na Stakpivet tov podo twv Baotkwv apywv tn¢ KBavrounyavikng otig tSLOTNTEC TWV OTEPEWV
No uropei va emtAUeL ouvieta mpoBAruata mou oxetiovrat ue th QUotkn SUUTTUKVWUEVNG
YAng

No urtopei vor EpunVEUEL TOLOTIKA TLG LOLOTNTEC TWV OTEPEWV OCWUATWYV TToU Bplokovtal yupw
pag

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES

avaypdpovtal ato apaptnua AuTAwuatos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG QO AUTEG

QTTOOKOTIEL TO Uadnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV
anapaitnTwy teYVoAloylwv

lMpooapuoyrn o€ VEEC KATAOTATELG

Anyn aropacewv

2eBa00g otn SLaPOpPETIKOTNTA KL OTNV
TTOAUTTOALTIOUIKOTN T

2eBaoog oto puaotko nmeptBaAiov

Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia unevBuvotntag kat evatodnoliog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaiiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVOeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou maveniotnuiou Kat ToAAamAwy BLBAloypadIKwy Nywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU peAETNG

Juvepyoaoia o€ opuadeg

YAomoinon EpeUVNTIKWVY EPYOCLWV

Alaxeilplon Tou XpOvou Kol TpoBEeTLWY

(3) NEPIEXOMENO MAGHMATOZ

Mepikd evéladépovta GUOLKA LEYEDN - EISN xNUIKWY SEGUWV - MePLOSIKOTNTA Kol KPUOTOAALKEG
S0EG - EKTLUAOELG dUCLKWV peyeBwV pe xprion Staotatikig avdAuong - Movtého Jellium kat
pétaAda - Kivhon twv eAeuBépwv nhektpoviwv oto MJ - Kivnon Twv évtwy oto MJ - OgploSUVAULKES
TOoOTNTEG 0TO MJ - AywyLUoTnTa - MayvnTIKA eMSEKTIKOTNTA - TPAUUIKOG GUVEUAOUOC ATOULKWY
tpoxtakwv (LCAO) - MovodLdotato HoVTEAD yia HETAAAOD, YL LOVTIKO HOVWTH, YL LOPLOKO OTEPED,
YLoL GTOLXELOKO NULAYWYO - OTEG - Evepy£g LATEG KaL TTUKVOTNTO KATAOTACEWY - ZEVEG TIPOCUIEELS
avTikatdotacng - Eukwvnoia kot aywyluotnta - Band structure nuiaywywv

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowmo Le mpdowmo
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

XPHZH TEXNOAOTIQN | Mapouciaon Stadavelwv Kot SLaSIKTuakwyv
NAHPO®OPIAZ KAI EMIKOINQNIQN | mpocopolwoswv dpuactkic (PhET).

Xpnon T.I1.E. otn Abaokalia, otnv

Epyaotnpiakr Exnaiseuon, oty Erukowwvia pe toug dpoltntég péow LotooeAibag pabnuatog

Erkowwvia pe toug powtntéc | KA HEOW email.

OPTANQZH AIAAZKAAIAZ A 5 ®doprog Epyaciag
paoctnplotnTa e
lNeptypdovtar avaAutikd o TPOTOG | | AlaAéEelg 52
Ko uédodbot btbaockaldiag. MeAétn 128

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acgknon,
KaAAtteyviko Epyaatipto,
S ] - np’ JUvolo Mabruatog 180
Alabpaotikn Stbaokalia,

EkmaldeuTIKEG emLOKEYELS, Ekmtovnan
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UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta kKadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
Jouvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug QPOoLTNTES.

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
Kat agloAoyolvtal ypamtd oto t€Aog Tou e€apunvou, ald
KOl e T(p0060 KaTd TN SLAPKELX TOU EQUVOU.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Elcaywyn otnv Quaotkn Itepedg Kataotdoewg, C. Kittel Metadpaon: X. MNamnayswpyomouAou
The Oxford Solid State Basics, Steven H. Simon, Oxford University Press, 2013

Quotkn Ztepedg Katdaotaong, E.N. Owkovopou - Topog |, NEK, HpdkAelo 2013

Entitoun Quotkn Itepedg Katdotaong, E.N. Owovépouv, MEK, HpdkAelo 2016

Quotkn Itepedc Kataotaong, |. Harald, H. Luth, Emipélela - petadpacn: 2. Beg

Quotkn Ztepedg Kataotaong, N. W. Ashcroft and N. D. Mermin, Emipélela - petadpaon: 2. Beg,

Ekb00elg: A.T. NMveupatikog, 2012

KBANTOMHXANIKH I, 2. Tpaxavadg, MEK, 2005

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA
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COURSE OUTLINE - ®-441

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-441 SEMESTER | Winter

COURSE TITLE Introduction to Condensed Matter Physics

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | B

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph441.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
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which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Explain the chemical properties of the elements of the periodic table , and the resulting
types of chemical bonds and materials

* Use dimensional analysis to calculate the magnitude of the physical quantities of solids

*  Explain the origin and calculate the heat capacity of solids

* Understand the physics of electron gas and distinguish between conductors, insulators, and
semiconductors.

* Recognize the factors that give semiconductors their properties

* Evaluate the role of the basic principles of Quantum Mechanics in the properties of solids

* Solve complex problems related to Condensed Matter Physics

* Interpret properties of solid bodies around us

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines
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(3) SYLLABUS

Some interesting physical quantities - Types of chemical bonds - Periodicity and crystalline structures
- Order of magnitude estimates using dimensional analysis - Jellium model and metals - Movement of
free electrons in MJ - Movement of ions in MJ - Thermodynamics in MJ - Conductivity - Magnetic
susceptibility - Linear combination of atomic orbits (LCAO) - Single dimensional model for metals, for
ionic insulators, for molecular solids, for elemental semiconductors - Holes - Active masses and
density of states - Impurities - Conductivity - Band structure of semiconductors

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Slide presentations and online physics simulations (PhET)
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory Communicating with students through a course website and

education, communication with | Y email-

students

TEACHING METHODS Activity Semester workload

Lectures 52
The manner and methods of teaching | | Study 128

are described in detail.

Lectures, seminars, laboratory

practice, fieldwork, study and analysis

of bibliography, tutorials, placements,

clinical  practice, art workshop,

interactive  teaching, educational

visits, project, essay writing, artistic Course total 180

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE
EVALUATION

The evaluation is done in Greek. Students are examined and

Description  of  the  evaluation evaluated in writing at the end of the semester, but also

procedure with mid tern exams during the semester.

Language of evaluation, methods of
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evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Introduction to Solid State Physics, C. Kittel (In Greek) The Oxford Solid State Basics, Steven H. Simon,

Oxford University Press, 2013

Quotkn Ztepedg Katdaotaong, E.N. Owkovopou - Topog |, NEK, HpdkAelo 2013
Entitoun Quotkn Itepedg Katdotaong, E.N. Owovéuouv, MEK, HpdkAelo 2016

Solid State Physics, I. Harald, H. Luth (In Greek)

Solid State Physics, N. W. Ashcroft and N. D. Mermin (In Greek)

KBANTOMHXANIKH I, 2. Tpaxavag, NEK, 2005

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-442

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-442 EZEAMHNO zNOYAQN

EAPINO

TITAOZ MAGHMATOZ | Quotkn Zupurtukvwuévng YAng

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot QPE3
TUOTWTIKEG HOVAOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte 1 eBdouadiaie wpeg Stdaokaliag kat To ouvolo Twv

TUOTWTIKWV UoVASwV

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AlahéeLc 4

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAGHMATOZ | B

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQzzA AIAAZKAAIAZ ko | EAAnVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | -
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV EMLTUXN 0AOKApwon Tou uadniuaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaidevong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoooviwy Aid Biou Madnaonc kat to Mapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emwtuxn ohokAnpwon Tou pabnuatog o pottntig/Tpla Ba eival o Béon:

*  Na yvwpilel mwg petafaAAovtal oL XNULKEG LBLOTNTEG TWV OTOLXELWV TOU TtEpLOSIKOU Ttivaka,
Ta (6N TWV XNUKWY SECUWV TIOU OXNUATI{OUV Kot Ta €8N Twv UAKWVY TTou oxnuati{ouv

*  Na ektiud pe xpron dlaotatikng avaluong tnv Taén pueyeboug Twv GuoLKWV peyebwv
TIOU TlePLYPAdOUV T OTEPEQA

*  Na Siakpivel TG cuvelodopEG oTNV BEPLOXWPNTIKOTNTO TWV OTEPEWV KAL VA TLG UTIOAOYIlEL

*  Na katavoei th ducoLKn evog agpiou NAekTpoviwy Kat va Stakpivel otig Stadopég aywywy,
MOVWTWY, KAl NULAYWYWV

¢ Na KATaVOEL TOV TPOTIO TIOU OL TIPOCHELEELG EMNPEATOLV TIG LBLOTNTEG TWV NULOYWYWV

* Na katavoei Thv onpacio Tng SINAEKTPLIKAG CUVAPTNONG KL TPOTIOUG UTTOAOYLOOU TNG

*  Na e€nyel Tig payvnTikéG Kat BepUONAEKTPLKEG LBLOTNTEG TWV OTEPEWV

*  Na yvwpileL tLgival n uéEBodog DFT, To datvOUeVO TNG UTTEPAYWYLLOTNTAG KOL TIG LOLOTNTEG
TWV HOYVNTIKWY VALKV

*  Na yvwplilel kamoleg amd Ti¢ o npoodarteg e€eliel oTov Ywpo Onwe Ta petadAkd, QHE,
PT materials, topological insulators, Dirac solids, Weyl semimetals, k.T.A.

*  Noa unopei va emillel ouvBeta mpoPAnata tou oxetilovtal pe tn QUaotkr) ZUUTTUKVWUEVNG
YAng

Fevikég IkavotnTeg

AauBavovtag uroyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL aTo
MNapaptnua AutAwuarog kot napatidevral akoAovdwc) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oOv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XProN KAl TWV amapaitnTtwy

TeXVOAoyLwv JeBaou6G 0TN SLAPOPETIKOTNTA KAl OTNV TOAUTIOALTIOULKOTN T
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Afn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkrg umeuBuvotntag

kot evatodnoiac oe 9euata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ EAeUVePNS, SNULOUPYIKNG KAL ETTAYWYIKNC OKEYNG
Epyacia oe 51edveg neptBaiiov

Epyaocia oe Siemotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

Avamtuén TNG EMLOTNUOVLKAG OKEYNG

AmokTnon Kamolag autonenoifnong wote va mpofAnuatidetal yia tn AUon akoun Kat av to Bépa
elval ayvwoto

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwv BLBAloypadIKwY TtNywv

Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
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E€olkelwon HEe UTIOAOYLOTIKEG TEXVLKEG KOl YPADLKEG TTAPACTACELG
E€olkelwon Pe TNV MEPLMTAOKOTNTA TWV TIPAYLOTIKWY CTEPEWV
Anuoupyio onuelWoewy Kot autdvoung uebddou perétng
Juvepyoaoia o€ opuadeg

YAomoinon £peUVNTIKWV EPYOCLWV

Alaxeiplon Tou XpOvou Kol TpoBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ

EntavaAnyn twv akdAouvBwv rou siddaytnkav oto O441:

Mati O2Y; Nolo to evéladépov tng;

Atopa. Meplodikog MNivakag twv otolxeiwv. Mopa, LCAO. Eidn Seopol
KpuotaAAika mAéyuata (Ked.1)

MNoodtnteg evbladépovrog (Ked.1). Alaotatiky avaiuon(Keod. 2)
Talavtwaoelg MAEYLATOoG Kal LovTikn) BeppoxwpnTtikdtnta ( ToAU AemtopepEg)
HAektpovia: nAektpikn) aywylpudtnta (Ked. 4).

Hulaywyot. Doping (Ked. 6+7)

HAektpovia: MJ, pétaAAa kat Bgppoduvauikn (Ked. 3).

LCAO (Ked. 6+7).

Néa UAn:

AwnAexTpikr) ouvaptnon KAT (Ked. 4)

MayvnTtikég 18Lotnteg (Ked. 5)

OepponAektplkég moootnte (Ked. 5) Mpadévio (Ked. 7)
MNpoxwpnuéva B£pata (DFT, Tuxatdtnta),

MetaBatikd oteped

Tpdmot urtoAoylopol TG oG Twv {wvwy

Yriepaywyluotnta, MayvnTikd uAka)

MNpoodarteg e€ehitelg ( petalAwka, QHE, PT materials, topological insulators, Dirac solids, Weyl
semimetals) etc

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOANOTHZH

TPONOZ MNAPAAOZHZ | NpOCWTO UE MPOCWTIO
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow LotooeAibag pabripatog
MNAHPO®OPIAZ KAI EMIKOINQNIQON | kot péow email. 2to kaOe Stalelupa untapyel emilvon

Xpnon T.M.E. otn Aibaokadia, otnv a'r[opu_bv O'U\,r']ewq o€ atouu(r'] Bdo‘n
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

OPrANQZzH AIAAZKANIAZ Aoa 5 ®doprog Epyaciag
paotnplotnta Efaurivou

Meplypagovral  avaAutika o TPOmMoG Kat
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uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tormo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotijpto, Aabpaotikn Stbaokalia,
EKTaSeUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, KA.

Avaypd@ovtal oL wWPeG UEAETNG TOU @oLTNTH
yla kade padnolaxn Spaotnplotnta Kadwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG CUUPWYA
UE TIC apyEc tou ECTS

AlahéeLc 52
MeAétn 128
JUvolo Mabruatog 180

AZIOANOTHZH ®OITHTQN
Mepypapn tne dtadikaoiac aétoAdynong

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SUUEPACUATIKY, AoKiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéne Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
EkOeon / Avagopa, [pogopikn EéEtaon,
Anuodota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtat pnta mpoodLOpLoUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

H aflohoynon yilvetat ota eAAnVikd. Ol poltntég

e€etalovral kat aflodoyouvtal pe dUo e€etdoelg mpooSou

(50%) nAektpovikd o epwTHOELG TOAAATIARG EMAOYAG Kall

YPOTTA o€ Mo cuVOEeTIKA B€pata. 2to TéAog Tou e€apnvou

uTapxeL TeAkn] e€étacon (50%) emiong NAeKTPoOVIKA oE

£PWTNOELG MOANATTARG EMAOYNG KOL YPATITA OE TILO

ouvBOeTIKA B€pata. OL nuepopnvieg, o Tpomog e€étaong

QVOKOLVWVOVTAL €K TWV TIPOTEPWV OTNV LoTOoEA IS A TOU

padnuatog. Ou pottntég/Tpleg emhUouy oe efdopadlaia

Bdaon kamolo mpoBAnua.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

1. "Enttopun Quoikn Ztepedg Katdotaong", E.N. Owkovopou, MEK, HpdkAslo 2016

2. «Duoikn Ztepedg Katdotaong», Topog | — E. N. Owkovopou (Mavemniotnuiakég Ekdooelg Kpatng,

HpdkAelo, 2013).

3. «Duoikn Ztepedg Katdotaong», Topog Il — E. N. Owovopou (Mavemiotnutlakég Ekdooelg KpRtng,

HpdkAelo, 2013).

4. "®uown Ztepedg Katdotaong", I. Harald, H. Luth, EmiuéAela - petddpaon: 2. Beg

5. «Solid State Physics» — N. W. Ashcroft and N. D. Mermin (Holt-Saunders, New York, 1976)

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - $442

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-442 SEMESTER | SPRING

COURSE TITLE | Condensed Matter Physics

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | -

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student will be able to:

*  Explain the chemical properties elements of the periodic table change, and the resulting
types of chemical bonds and materials

* Use dimensional analysis to calculate the magnitude of the physical quantities of solids

*  Explain the origin and calculate the heat capacity of the solids

* Understand the physics of electron gas and distinguish between conductors, insulators, and
semiconductors.

* Recognize the factors that give semiconductors their properties

* Understand the importance of the dielectric function and ways to calculate it

*  Explain the magnetic and thermoelectric properties of solids

* Know what the DFT method is, the superconductivity phenomenon and the properties of
the magnetic materials

* Be aware of some of the latest developments in the field such as metamaterials, QHE, PT
materials, topological insulators, Dirac solids, Weyl semimetals, etc.

* Can solve complex problems related to the Physics of Condensed Matter

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Develop some self-confidence as to try to solve new and unknown problems
Recognize and appreciate the complexity of real solids

Use of the university library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standarize study methods

Collaboration in teams

Manage time and deadlines

Familiarization with computational techniques and graphical presentations
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(3) SYLLABUS

Quantities of interest. Dimensional analysis. Jellium model for electrons and phonons.
Thermodynamic properties. Response to electric field. Dielectric function. Absorption and
scattering. Static conductivity of metals. Response to magnetic field. Hall effect and Quantum
HE. Resonances. De Haas-van Alphen effect. Magnetic susceptibility.

LCAO. Direct and reciprocal lattice, primitive cell and first Brillouin zone. Electronic states in a
periodic potential, Bloch's theorem, periodic boundary conditions, Fermi surface, density of
states. Electrons in a weak periodic potential. Phonons. Statistical mechanics of electrons and
phonons. Graphene and band structure. DFT. Defects in Solids. Surface effects. Disordered solids.
Transition metals. Methods of band structure calculations. Superconductivity and the BCS
theory. Magnetic materials. Recent advances in solid state physics.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email. On a private basis answering open questions of

Use of ICT in teaching, laboratory education, | <t dents.
communication with students

TEACHING METHODS Activity Semester workload
Lectures 52
The manner and methods of teaching are Study 128

described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

Course total 180

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE

EVALUATION
Two mid-term exams (50% of the total grade) and a final

Description of the evaluation procedure exam (50% of the total grade). Each exam involves multiple-
choice questions (answered electronically) and written part

on more synthetic nature. Students have full information re
Language of evaluation, methods of
evaluation, summative or conclusive, multiple

matters of the course from the website of the course.

choice questionnaires, short-answer questions, | Students are asked to solve problems on a weekly basis.

open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical

examination of patient, art interpretation,
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other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
1. “The Physics of Solids” E. N. Economou, Springer-Velag, Berlin, 2010

2. "Solid State Physics" -- N. W. Ashcroft and N. D. Mermin (Holt-Saunders, New York, 1976).
3. "Quantum Many-Particle Systems" -- G. C. Psaltakis (Crete University Press, Heraklion, 2008).
4. "Solid State Physics", Vol. | &Il -- E. N. Economou (Crete University Press, Heraklion, 2003).

5. “Abridged Solid State Physics” E. N. Economou 2" ed. (Crete University Press, Heraklion, 2017)

- Related academic journals:
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NEPIFPAMMA MAOHMATO:Z - ®461

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OY3IKHS
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ®-461 EZAMHNO ZMOYAQN | Xelpeptvo

TITAOZ MAGHMATOZ

Epyaotrpia Laser kot Movtépvacg OnTIKnG

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES
Tou padnuarog m.y. AaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot QPE3

TULOTWTIKEG HOVABOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte 1 eBdouadlaie wpeg Stdaokaliag kat To cuvolo Twv

TUOTWTIKWV UoVASwV

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

EpyaoTnpLOKEG AOKNOELG KAl SLAAEEELS

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SLéakTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAXAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikou unoBadpou,
£L6tkoU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph461.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypagpovral Ta uadnolaKd AOTEAETUAT TOU UATIUATOG OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enunedou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadnUaToG.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AmoteAeoudtwy yia Kade Eva kKUkAo amoubwv cuuewva ue to lMAaioto
Mpooovtwv tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoodvrwy A Biov Madnonc kat to lMapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwv AmoteAeoudtwy

Me tnv emtuyr oAokAfjpwaon Tou pabnuatog odpdoltntig

Oa £XeL AMOKTAOEL yvwon Beudtwy €peuvag o TECOEPLS YVWOTIKEG EVOTNTEG: ) ALAYVWOTLKES
Texvikég e xpnon mnywv Aélep, B) Zuothuata Laser, y) Mikpo / vavo Eneepyacia YAwkwy )
Edapuoyég Nélep

Oa €xel avamntiéel Se€LdtnTeg oTo Medio Twv edpapuoywv Aéwlep kat Movtépvag OMTIKAG, LECW TNG
Sladikaoiog cuvduaopoU TG KATavoONnong KAl TG epapoyng.

Oa €xel AMOKTAOEL TExvoyvwaia yla Thv dtadikacio emiluon mpoPANUATWY OTOV TOUEX TNG EPEUVASG
oto nedio Twv AéLep Kat TN Movtépvag OmTikng, LEow TG Stadikaciag petadopdg Tng
UTIAPXOUCAG YVWONG KaL TLG anoktnBeioeg 6e£LOTNTEG 0€ VEEG EPELVNTIKEG AVAINTHOELG.

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL 0To
Mapaptnua AutAwuarog kot napatidevral akoAoudwe) oe moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat ouv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XProN KAl TWV armapaitnTwy

TeXVOAoyLwv 2eBaou6G 0TN SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTNTAL
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Anfn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntag

Kot evatodnoiac oe Yéuata uiou
Autovoun epyaaoia

AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia

Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

- AvalAtnon, avaAuon Kot cuvBeon dedopuévwy Kal TANPodopLWY, LE TN XPAoN Kol TWV
QTAPALTNTWY TEXVOAOYLWV

- Npooapuoyn o€ VEEG KATAOTACELG

- Epyoaoia o Slemiotnoviko neptBaiiov

- Npoaywyn tng eAelBePNC, SNULOUPYIKAG KAL EMAYWYLKNG oKEYNG

(3) NEPIEXOMENO MAGHMATOZ

-- AlayvwoTtikég Texvikég: Daopatookomia Laser (Texvikég MoAubAGUATLKAG - ATTEKOVIONG
Edapuoyég Omtikig Metpoloyiag - Texviky pump-probe )
-- JuotAuata Laser: Texvoloyia Laser Aepiou (Excimer) - Laser Ztevwv MoaApwy - Métpnon AldpKelag
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MNaApov

-- Mkpo / vavo Ene€epyaoia YAkwv: Mnyaviopoi Qwtoamoddunong YALKWV - Avamtuén Aemtwv

O - Emupavelakég Emetepyaoies - MikpootepeoAiBoypadia

-- EbapuoyEg: Blo-latpikég Edappoyég - NavoSopikd YALKA - Texvikég Xapaktnplopol YAwkwy (XRD,
MNpodhopetpia k.a.) - Epapuoyég otnv Avadelen MoAltiotikng KAnpovouldg

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOlMHZH

TPONOZ NAPAAOZHZ
Mpoowrto ue npoowrno, E§ anootaoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Albackalia, otnv
Epyaotnpiakn Exnaibevon, otnv Emkotvwvia
LE TOUG POLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPTFANQZH AIAAZKAAIAZ

Meplypagovral  avaAutika o0 TPOmMOG Kat
uedobol Stbaokaliag.

Aladéetg, Seuwvapia, Epyaotnpiakn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tormo9¢tnaon), KAwukry Aoknon, KaAAwteyviko
Epyacotipto, Awabpaotikn Sbaokalia,
EKtauSeUTIKEG ETTLOKEYELS, Ekmovnon UeAETNG
(project), Suyypan epyaciac / epyactwv,
KaAAwteyvikn dnutovpyia, KA.

Avaypd@ovtal oL WPes UEAETNG TOU @oLTnNTh
yla kade padnoiakn Spaotnplotnta kadwe Kot
oL WPEG un kadobnNyoULEVNG UEAETNG CUUPWYVA
UE TIC apxE¢ tou ECTS

. ®doptog Epyaciog
Vi)
paotnplotnTa Efaurivou
EpyaoTnpLOKEG AOKNOELG 15
AdheteLc 39
MeAétn 156
JUvolo Mabruatog 210

AZIOAOTMHzH OOITHTQN

Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aétoAdynong,
ALQUopPWTIKA 1 SuumEpaocUaTiky, Aokuuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Suvroung
Anavtnong, Epwrtrioeic Avamtuéne Aokuiwy,
Entiduon  lpoBAnuatwv, [panti Epyaocia,
ExkOeon / Avagopa, [poopikn E€taon,
Anuodota Mapouciaan, Epyactnpiakn Epyaocia,

Epyactnplakn Epyacia (50%) kat Anudola Napouoiacn
(50%)

Mo kaBe doknon etolpaletal avadopd oe popodn
ETILOTNHUOVIKAG gpyaciag. MeTd TNV CUUMARPWON TWV
00KAOEWV, KABe dolTNTAG LELOVWHEVA TTPOETOLUATEL KalL
KAvel Snuoaota podopLkr) apoucioon KATOLoU eMikalpou
Bépatog oto Topéa pwTOVIKAG - AéLlep Tou Babuoloyeital
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KAwiry  Eéétaon  Aoevols,  KaAAwrexvikn | omd TpLeln emitpomnr] peAwv AEM/Epsuvntwv.
Epunveia, AAAn / AAAeg

Ava@épovtat pnta mPoodLOpLoOUEVa KPLTHPL
aéloAdynong kat eav kat ou eivat npooBdotua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

«OmTikn kot Aélep» — M. Young — MNavemniotnuiakég EkdooeLg E.M.IM.
«Mabnuata Ontkhe» - Nuwpyog AonuéAAng — AplototéAetlo Mavemioth o Oecoalovikng

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - #-461

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-461 SEMESTER | Winter

COURSE TITLE .
Laboratory of Laser and Modern Physics

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Laboratory exercises and Lectures 6 7

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph461.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
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* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course

1. The student will have acquired deep knowledge and understanding of research topics in four
cognitive modules: a) Diagnostic techniques using laser sources, b) Laser systems, ¢) Micro / nano
Materials Processing, d) Laser applications

2. The student will have developed hands on skills in the field of Laser Applications and Modern
Optics through the process of combining understanding and application.

3. The students will have obtained know-how for the process of solving problems in the field of
LaserS and Modern Optics research through the process of transferring existing knowledge and
acquired skills to new research quests.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

- Search for, analysis and synthesis of data and information, with the use of the necessary
technology

- Adapting to new situations

- Working in an interdisciplinary environment

- Production of free, creative and inductive thinking

(3) SYLLABUS

1) Diagnostic Techniques: Laser Spectroscopy, Multispectral Imaging, Optical metrology, Pump-probe
technique.

2) Laser systems: Excimer, Nd:Yag, Ultrafast lasers

3) Applications: Laser ablation, surface modification, Micro and nano-processing by lasers, Thin film
growth, micro/nano stereo-lithography, characterization of materials (XRD, profilometry, other),
Laser applications in cultural heritage.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.
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USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

by email.
Activity Semester workload
Laboratory practice 15
Lectures 39
Study 156
Course total 210

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,

other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Laboratory report (50%), Oral presentation (50%)

Through this experience, students are exposed to
experimental aspects of modern optics and laser technology.
During the course are expected to undertake 5 experimental
exercises (lasting 2 to 3 weeks each), for which they will
prepare reports in the format of brief research papers. Also,
all students at the end of the course are expected to make a
short oral presentation (~15 — 20 mins) relevant to a topic
within the broader field of Photonics.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«OmTikn kot Aélep» — M. Young — MNavemiotnuiakég Ekdooelg E.M.IM.

«MaBnuata Ontkng» - Nuwpyog AonuéAAng — AplototéAetlo Mavemiot o Oecoalovikng

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-467

(1) TENIKA
2IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYzIKHZ
EMINEAO £NOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | ©-467 EEAMHNO ZMOYAQN | EAPINO
TITACz MAGHMATO2 Atoukri, Moptakn kot Ontikry Quaotkn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN

EBAOMAAIAIEZ

ToU paSnAuaToc 1.y, AlaAésels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVABSEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. o . , AIAAZKANIAZ
avaypayte 1 eBdouadiaieg wpeg Stbaokaling kat To cuvoAo Twv
TUOTWTIKWV UoVASwV
Alalé€elg 4 6

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOz MAOGHMATOZ | B

yevikou unoBadpou,
£L6tkoU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQzzA AIAAZKAAIAZ ko | EAAnVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph467.edu.physics.uoc.gr/

MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnolakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou So AITOKTIOOUV OL POLTNTEC UETA TNV EMLTUXN 0AOKANpwon Tou UaSHUaTOG.

SuuBouleurteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
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Mpooovtwy tou Evpwrniaikou Xwpou Avwtatng Eknaideuong
* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to Mapaptnuc B
* [lepiAnmtikoc O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv entuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na yvwpilel to evepyelakd daopa Tou udpoyovou aAAd Kal TTOAUNAEKTPOVIOKWY ATOUWV.

*  Na yvwpilel mwg amokpivovtal ta dtopa otav Bpebolv péca oe €wTePLKO
NAEKTPOUAYVNTIKO eSio

*  Na yvwplilel T eival n mayibeuon pe laser, oL LayvnNTOOMTIKEG ayiSeg, N cupmUKvwon Bose-
Einstein

* Na katavoei tThv ¢Ucon Tou HopLaKOU SECHOU KOL TO EVEPYELAKO GACHA TWV HOPLwY

* Na emilbel cUvBeTa MPoPARUATA TTOU OXETI(OVTAL UE TNV ATOMLKA KOl LOPLAKK) GUOLKH

Fevikég IkavoTtnTeg

NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL oTo
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oOv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QrmapaitnTwy

TeXVOAoyLwv JeBaouog oTn SLAPOPETIKOTNTA KAt OTNV TOAUTTOALTIOULKOTN T
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Afyn anopdcewv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkrg umeuvduvotntag

kot evatodnoiac oe Yeuata euAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn tn¢ eEAeUBepnNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 51edveg neptBaiiov

Epyaocia og Stemotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat toAAamAwy BLBAloypadikwy mtnywyv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU PeAETNG

Juvepyooia o€ opuadeg

YAomoinon EpEUVNTIKWVY EPYACLWV

Alaxeilplon Tou XpOvou Kol poBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ

JUvtoun enavaindn g Bewplog Soung Tou atdpou Tou udpoyovou Xwpic spin (emineda evépyelag,
KUMOTOOUVOPTHOELG, KBavtikol aptOuotl)

Oewpla tng oTpodpoung, spin, aAAnAemibpacn TpoxLaKAG oTpodopuUNG KAl spin, AemTh udn
JUOTNUATIKA avAAUGCh GAOUATWY TTOAUNAEKTPOVLAKWY ATOUWY, TIPOCEYYLON KEVTPLKOU SUVALKOU,
oUZeuén LS kat JJ, Bswpia kBavtikol eAAeippatog

levikeupévn Slatimwon tng Bewplag Tng otpodopung, mPocbeon oTPOPOPUWY, TAVUCTIKOL TEAEDTEG,
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Bewpnua Wigner-Eckart

Juotipata Vo nAektpoviwy, Bewpela Slatapoywv, TOAUNAEKTPOVIKA GUOTHHATA

YriépAemtn udr Kal LOOTOTIKA LETATOTLON

To dtopo o€ e€WTEPLKO OTATLKO NAEKTPLKO KAl LOyVNTIKO Tiedio

To dtopo o€ Xpovika petaBarlopeva e€wteptkd media, KAvOveg eMIAOYNAG, SUTOALKEG Kol TTOAUTTOALKEG
petapaoelg o ouleuén LS kat J)

AMnNAemibpacn KBAVTIOUEVWV NAEKTPOUAYVNTIKWY TteSlwv Pe AToUa, TTVAKEG TTUKVATNTAG,
anoppddnan, eKMOUTH, okéSaaon, cUUbWVN SLEYEPON, LETATOMLON OTAOUNG, OMTIKA AVTAnGN
ATOULKEG KpoUOEeLg, Slelpuvon GACUATIKWY YpaUUwy, oTévwaon Dicke, avtaAAayr spin,
NAEKTPOUAYVNTIKA TipokaAoUpevn Stadaveta (EIT)

Wuxpd dtopa, Prén kat mayibeuon pe laser, payvntoomtikég mayideg, cupnmukvwaon Bose-Einstein
MopLa, mpocéyylon Born-Oppenheimer, Loplakd TpoxLakd Kal autoouvemnic uébodog nediovu,
NAEKTPOVIKEG KATAOTAOELG AMAWV HOpiWwV, TO HOPLO TOU USPOYOVOU, SLATOULKA KOL YPAUULKA LOpLa,
UBPLSLoUEVA TPOXLAKA, HOPLOKA PAcuaTa AdYw TAAAVTWOEWG KoL TTEPLOTPONG.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOANOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowo Le MPdowmo
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelidag pabrnuatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

OPrANQZzH AIAAZKANIAZ A 5 ®doprog Epyaciag
paotnplotnta Efauiivou

Meplypagovrat  avaAutika o0 TPOmMoG Kat sz?\é&e © 52
uedobol Stbaokaliag. Me)\érr] 128

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon

BiBAoypagpiag, @povriotiplo, MpakTikn

(Tormo9¢tnon), KAwuwkry Aoknon, KaAAwteyviko

Epyacotijpto, Aabpaotikn Stbaokalia,
EKTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypapn epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, KA.

JUvolo Mabruatog 180

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnolaxn SpaotnplotnTa KABwe Kot
0oL WPEG Un kadodNyoUEVNG UEAETNG OUUPWYA
UE TIC apxEc Tou ECTS

AZIOAOTHzIH ®OITHTON

TMeptypagpr tne Stabikaociog agloAdynong H aflohoynon yivetal ota eAAnViIkd. Ol poltntég
e€etalovral kat afloAoyolvtal ypamtd oTo TEAoG Tou
g€aunvou.

Mwooa AéoAdynong, Médobot aéloAdynang,
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ALQUOPpPWTIKA 1 SUUEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéng Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
EkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Ava@épovtatl pnta mpoodlopLoUEVa KPLTHPL
aéloAdynong kat eav kat ou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

1) Inuewwoelg Stddokovta

2) R. N. Zare, Angular Momentum (Wiley, New York, 1988).

3) C. J. Foot, Atomic Physics (Oxford University Press, New York, 2005).

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - #-467

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-467 SEMESTER | SPRING

COURSE TITLE | Atomic, Molecular and Optical Physics

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compom'znts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | B

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph467.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:
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* Understand the energy spectrum of hydrogen and polyelectronic atoms.

*  Know how atoms respond to external electromagnetic fields

* Understand what laser capture, magnetotope traps, and Bose-Einstein condensation are.
*  Explain the nature of the molecular bond and the spectrum of molecules

*  Solve complex problems related to atomic and molecular physics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

Review of the structure of the hydrogen atom without spin (energy levels, wavefunctions,
quantum numbers).

Theory of angular momentum, spin, spin-orbit interaction, fine structure.

Systematics of the spectra of multielectron atoms, central field approximation, LS-coupling, jj-
coupling, review of spectra, quantum defect theory.

Formal theory of angular momentum, addition of angular momenta, irreducible tensor
operators, Wigner-Eckart theorem.

Two-electron systems, variational approach, many-electron systems.

Hyperfine structure and isotope shift.

The atom in external static electric and magnetic field, light shift.

The atom in time-dependent external fields, selection rules, dipole and multipole transitions in
LS and jj coupling.

Interaction of the quantized electromagnetic field with atoms, density matrix, absorption,
emission, scattering, coherent excitation, optical pumping.

Atomic collisions, spectral line broadening, Dicke narrowing, spin exchange, electromagnetically
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induced transparency (EIT).

Cold atoms, laser cooling and trapping, magneto-optical traps, Bose-Einstein condensation.
Molecules, Born-Oppenheimer approximation, molecular orbitals and self-consistent field
method, electronic states of simple molecules, hydrogen molecule, diatomic and linear
molecules, hybrid orbitals, molecular spectra, vibrations, rotations.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students is achieved through a course
COMMUNICATIONS TECHNOLOGY | website and by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
Lectures 52
The manner and methods of teaching are Study 128

described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning Course total 180
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure
) Student evaluation is typically in Greek, in the form of
Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions, | offered in English, upon request.
open-ended questions, problem solving,

written exams at the end of the semester. Exams are also

written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
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1) Notes of the Instructor

2) R. N. Zare, Angular Momentum (Wiley, New York, 1988).
3) C. J. Foot, Atomic Physics (Oxford University Press, New York, 2005).

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-015

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-015 EZAMHNO ZMOYAQN | Eapwo

TITAOZ MAGHMATOZ | ZUyxpovn Quaotkn pe AyyAlka

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU paSnAuaToc 1.y, AlaAésels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVABSEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. . , . AIAAZKANIAZ
avaypayte T eBdouadlaiec wpeg Stdaokaliag kat To cuvolo Twv
TUOTWTIKWV UoVASwV
ALoAEEELG 3 5

lpooU<ate oelpég av xpetaotei. H opyavwon Stbéaokaliag kat ot
SL8akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | T

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAZ kot | ATTAIKH
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://new.edmodo.com/groups/modern-physics-with-english-i-29165285
MAOHMATO?Z (URL)

(4) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypagpovral Ta uadnolakd AImOTEAETUAT TOU UATIUATOG OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG

kataAArAou enuneédou mou Sa AITOKTIOOUV OL (POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadniUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

H S18ackalia Tou HoBiuaTtog GKOMEVEL 0TNV EKUABNON ad Toug oouSaoTEG TNG AYYALKAG

opoloyiag og B£pata puoLkng KoL epeuvnTIKA Bépata tou adopolV TG EMLOTAEG KL TNV

ETILOTNOVLKA TIPOCEYYLON KOL CUVEPYAOLAL.

MpocSokATal OTL LETA TNV ETTUXA TTApaKoAoUONGoN Tou HaBRaTog Kot ThV OAOKARPWGN TwV
Sladikaolwv afloAdynong, TN ATOMLIKAG EPYACIAG, TNG ATOMLKNG TTOPOUCLACNG KOL TWV OUASIKWY
£PYAOLWV TLG OTtOleG pEmeL va kataBEoouv oL dpoltnTEG, Oa eival os Béon e euxépela va:

*  Avaintoulv, avakaAoUv Kot epyAlovTal LE OXETIKN EUXEPELA OE KELUEVA TIOU TIEPLEXOUV

opoloyia oXeTIOUEVN HE TNV ELSLKOTNTA KAL TO YVWOTLKO OVTLKEILEVO TOUG.

*  Anuoupyouv dtadopoug TUTIOUG GPTLA SOUNUEVWV KELLEVWY TEKUNPLWONG GUGLKAG KL
EPEUVNTLKAG ETUKOWVWVIOG pe SlapopomoLNUEVOUE GTOXOUG KOL TIPAKTLKEG,.

*  MmopoUv va §LaBAooUV KAl va KATOVORGOUV IE OXETIKA EUXEPELA EMLOTNMOVIKA dpBpa Kot

OVOKOLWWOELG OXETIW{OMUEVEC HLE TO YVWOTIKO TOUG AVTLKEIUEVO.

e Afloloyouv deiypata ypadng otnv ayyAlki yAwooa, kot va podEPouv UTnpeaieg
TEKUNPLWONG OXETIKEG E TO YVWOTLKO TOUC AVTLKEIEVO.

*  [epypadouv otnv ayyALkr YAWOoo EPEUVNTIKA ATOTEAECHATA ) EPEUVNTIKES KOL
TELPAUATIKEG SLadLlkaoleg mpog cuvéSpoug kat Ttpog dnuodactoug popeic evodel avalntnong

SleBvwv xpnuatodotnoswv.

e  E&ayouv cuumepdacopata ano dedouéva mou Ba Bplokouv og NyEG oTtnVv ayyAkn yYAwooa

000V apopA TO YVWOTIKO TOUG OVTLKELEVO.

e 'EXOUV EUXEPELO TTOPAYWYLKAG Ypad¢, cuvoulhiag, katavdnong mpodopkol Kot ypamntol
Adyou, Kal tapaywytkng opiag o eninedo (oo kat peyahutepo Tou B2+ tou Kowou

Eupwnaikol mAatciov Mwoowv Tou TupBouiiou tng Eupwnng, dcov adopd To YVWoTIKO

TOUG (XVTLKE’LIJEVO.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAwuaTtos kot mapatidevral akoAdoUdwc) oe mota / TOLEG QO AUTEG

QATTOOKOTEL TO Uavdnua;.

Availntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV
anapaitnTwy teYVoAoylwv

lMpooapuoyrn o€ VEEC KATAOTATELG
Anyn aropacewv

Autovoun epyaocia

Ouadikn epyacio

Epyacia o€ d1eVveg meptBaiiov

2eBa00G otn SLaPOPETIKOTNTA KL OTNV
TTOAUTTOALTIOUIKOTN T

2eBaoog oto puaotko nmeptBaAiov

Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NYKAG
unevBuvotntag kat evatodnaoliog oe Geuata uAou

A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Mpoaywyn tn¢ eEAeUTEPNG, SNULOUPYIKNG KoL
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Epyacia o€ biemiatnuoviko neptBaiiov EMAYWYLKNG OKEYNC

Mapaywyn VEwv epeuvnTIKWVY LOEWY | ...

e Avalntnon, avaluon kat cuvBeon Sedopévwy Kat mAnpodopLwy, He Th Xpron Kal Twv
QTP ALTNTWY TEXVOAOYLWV

® [1pocaplOYyr) O€ VEEC KATAOTAOELG

e Ann anodpdcswv

e Autdvoun gpyacia

e Opadiki epyacia

® Epyacia oe 61eBvég mepBaiiov

® Epyacia og Slemotnpoviko meptBaiiov

® Mapdywyn VEWV EPELVNTIKWVY LEEWV

® >xebdlaouog kal Slaxeiplon épywv

e Mpoaywyn g eAeVBePNG, SNULOUPYLKAG KoL ETTAYWYLKAG OKEYNG

(5) NEPIEXOMENO MAGHMATOZ

O 0TOX0G TOU MaBAATOC ival Vo AELTOUPYNOEL WG CUVEXELD TNG EPAPHOCUEVNG ELOAYWYHG OTA

ayYAlka akadnuaikd keipeva kat tTnv opoloyia mou oxetifovtal pe th Quaotkn. KUpla Bépata mou

kaAumtovtat: Edapupoopévn Quoikn, Aotpoduoikn Kat Ataothutkry Duotkr, Atoptkr, Moplakn Kat

Omntikr) Quokn, Nupnvik Ouaotkn Kot IToelwdn Zwpoatidia, Quoikr ZUMITUKVWHUEVNGYANG

MNapéxetal mepaltépw Pondela yia tnv €€olkeiwaon pe aUBEVTIKA EMLOTNUOVIKA KEleva Kal opoAoyia

duokg. Avamtuén Se€LoTATWY Kal TEXVIKWY avayvwong. Emumpdobeteg §e€otnteg ypadng mou

avantuooovtal: Eloaywyr otnv MPOKTIKY XPAon EPEVVNTIKWV BACEWY SE50UEVWVY KAL NAEKTPOVIKWY

TIOPWV OTA AYYALKA.

To nadnpa Stddoketal amokAELOTIKA ota AyyALKd, Kal £XeL TRV akoAouBn Soun:

‘Evteka SLaAEEELG KAAUTITOUV Ta KUpLA BEpaTa TTou mepLypddovTal 6TOUG 0TOXOUG TNG TAENG,
TIOU CUMTANPWVOVTAL A0 OXETIKA KEIUEVA, TTOAUMEDSA KOl AOKAOELG. MEPLKEG ATIO AUTEG TLG
SLaAé€eLg yivovtal og ocuvepyacia pe dAoug Si6dckovteg Tou QuUOLKoU TUAUATOG.

Katd tn Sldpkela autol Tou Habipartog, xpnolomnoleital évag cuvouaopog SLEAKTIKWY
TIPOKTLKWY TIOU OTOXEVOUV 0TN BEATLOTOMOLNGN TNG CUMMETOXNG KOL TG LABNoNG Twv
CUUUETEXOVTWVY doltnTwy. Etol, mapdAAnla pe thv mapouciaon Twv Bepdtwy tng KAOe
SLAAeEnG ota ayyAkd, pia popdn ocuvexolg afloAdynong mpayUoTOMOLETOL LECW OELPAG
TAELVOUNUEVWY HLVLI-EPYOOTNPLOKWY OOKACEWV/avaBéoewy.

H udBnon evioxUetal amod tnv eKTeTapévn xpron the Stadpaotikig mlatdopuag Edmodo e-
class, émou dnpoatelovtal SLASIKTUOKA OAEG OL OXETIKEG CNUELWOELG, AVOKOLWVWOELS,
avatpododotroelg, moAupéoa Kat GAAOL ekTtaldeuTikol mopoL.

Ta keipeva avayvwong/avaiuong Aappavovtat and SnuodiAf EMLOTNLOVIKA TTEPLOSIKAL.
MevikdTEPO MEPLEXOUEVO TOU HaBUATOC elval n ekudBnaon 61k g opoloyiag OXETIKAG UE TO
YVWOTLKO QVTIKEILEVO TOU TUAUOTOG. E€otkeiwon Twv doltnTwy pe KAmoleg amd Tig
TIPOKTIKEG 6€€L0TNTEG ToU Ba kKANBoUV va avantu€ouv wg LeAAOVTLKOL ETMLOTALOVES OE
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TIPOYUATIKA Epyaclakd epLlBallovta (mpodoplkég MapoUCLACELS, cuyypadh EMLOTOAWY,

UTTOUVNUATWY, CUUETOXN O OUASIKEG CUVAVTAOELG epyaciag K.a.).

*  BeAtiwon TG YEVIKNG ETILKOWVWVLAKAG LKAVOTNTOG TwV doltnTwy ota AyyAlKd. ITnv mopeia

TWV HoOnUATWY, oL oLtnTEG €XouV TN SuvaTOTNTA VA EEAOKACOUV EKTEVWG TIG 6£ELOTNTEG

Tou TpodopLKoU Kat ypamtol Adyou, kabwg kal T Se€lotnteg kKatavonong. MapdAAnia,

Slvetal Epudaon otnv opadikn epyacia (group-work), tnv aAknhoaéloAdynon amd toug

16loug Toug doltnTéG (peer evaluation) kat tn xprion auBevtikol YAwooikol UALKOU.

levikdtepa, n Soun tou padruatog akoAouBel tn Sopr TG CUMMEKTNG LABnong (blended

learning).

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOrHzZH

TPONOZz NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkotvwvia
LE TOUG POLTNTEG

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meplypagovral  avaAutika o TPOmoG Kat

uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
MeAétn &
@povriotiplo,

Agknon  [lebiou,
BiBAwoypaepiag,

avdaAuon
Mpaxtikn
(Tormo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Aabpaotikn Sibaokalia,
EKaSeUTIKEG ETLOKEYELS, Ekmovnan UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

Avaypd@ovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnolakn SpaotnplotnTa KAdwe Kot
oL WPEG Un kadodNyoUUEVNG UEAETNG CUUPWYA
UE TIC apyEG Tou ECTS

, ®Doprog Epyaciog
Apaotnplotnra Eeanvoy
AlahéeLc 40
MeAétn 110
JUvolo Mabruatog 150

AZIOAOTHzIH ®OITHTQN

Meptypapn tne dtabdikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SuuEpAocUaTIK, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéng Aokuiwy,

Entiduon  [lpoBAnuatwv, [panti Epyaocia,

H aflohoynon yivetat ota AyyAwkd. OL pottntég e€etalovral
Kat alodoyolvtal e Bdon TECOEPLG UTTOKATNYOPLEG:

a) Emtthoyr) evog apBpou amd emoTnovikd mepLodikd
QuolkAg, To omolo K&Be padbntAg emAEyeL va avalloeL Kal
VOl TIOPOUGLACEL TOOO YPATTTWE 000 Kal tpodopLkd, Kat
UTtOBOAN TOU OKEMTIKOU Tiow amd TRV emloyn evog
ouyKeKkpLévou apBpou. Emthoyn Seltepou dpBpou yla To
1610 Bpa yla olykplon Bacikwv onueiwv. Mapoxn ypamtwy
oXoAlwv avatpododotnong 616A0KOVTOg 6 OAOUG TOUG
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ExkOeon / Avagopa, [pogopikn Eé€taon,
Anudota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Ava@épovtatl pnta mpoodLlopLoUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdoiua
Q7O TOUG (POLTNTEG.

doutntég mou unéBaAav auth thv epyacia. Autr n avabeon
akoAouBei éva oxeTko povtého Tou SiSeTal oToug HadnTég
(10% tou cuvoAikol BaBuou).

B) Tetpalentn mapouaciacn Tou dpbpou, To omoio KAbe
doutnTAg enMéNee va MAPOUCLACEL KL VA GUYKPLVEL PE €va
Seltepo apBpo. Mapoxn ypantwv oxoAiwv
avatpododotnong 816AckovTog o GAoUG Toug GOoLTNTEG TTOU
unéBalav autr Tnv epyacia. Auth n avabeon akohouBel
£Vl OXETLKO HOVTENO Ttou Sivetal otoug doltnTtég (30% tou
GUVOALKOU Babuol).

y) Fpamto teAko project OXETIKO e Ta poavadepBévta
ETILOTNHOVIKA &pBpa. Mapoxn ypamtwy oXoAiwyv
avatpododotnong 616Ackovtog o OAOUG TouG HOoLTNTEG IOV
unéBalav autr Tnv epyacia. Auth n avabeon akohouBel
£Vl OXETLKO HOVTENO Ttou Sivetal atoug doltnTég (60% Tou
GUVOALKOU Babuol).

Ta keipeva avayvwong 8a AndBolv amnd npodhn
ETILOTNUOVIKA TEPLOSLKA.

(6) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

Ytadulibng, A. (2009) Ae€iko Texvohoyliag kat Emotnuwy, ayyAoeAAnviko Ae€iko, eEAAnvoayyAKo

Ae€LKO, TEXVIKO EMLOTNOVIKO EKSO0ELG ZTadUAiSN, ABrva.

- Juvapn EMOTNUOVIKA
neplodika:

EVSELKTIKOC Ttivakag XPNOLOTIOLOUUEVWY TIEPLOSIKWY TIPOG MEAETN Kal avaluaon:

1. Physics World
2. Physics Today
3. Scientific American
4. New Scientist

MOAIN NANEMIZTHMIOY KPHTHZ

12 sentepBpiov 2019 oehiba 368




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

COURSE OUTLINE - ®-015

(6) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-015 SEMESTER | Spring

COURSE TITLE L )
Modern Physics in English |

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lectures 3 5

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | ENGLISH
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://new.edmodo.com/groups/modern-physics-with-english-i-29165285

(7) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

MOAIN NANENIZTHMIOY KPHTHZ 12 SentepuBpiou 2019 oeliba 369




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
* Guidelines for writing Learning Outcomes

The course is intended to teach students English terminology on subjects of physics and general
science and scientific approach and cooperation.

It is expected that after the successful completion of the course and completion of the specified
assessment, individual work, individual presentation and group work required by the students, they
will be comfortably able to:

*  Seek, recall and work with relative ease with texts that contain terminology related to their
specialty and subject matter.

e Create various types of well-structured physics texts and research communication
documents with differentiated goals and practices.

e Easily read and understand scientific papers and communications related to their subject
matter.

e Evaluate sample writing in English, and provide documentation services related to their
subject matter.

e Describe in English the research results or research and experimental processes to
participants and public bodies with a view to seeking international funding.

e Draw conclusions from data they find in sources in English regarding their subject matter.

e Have fluency in writing, spoken interaction, listening, written comprehension, and
productive speech at a level equal to or greater than the B2+ of the Common European
Framework of Reference of the Council of Europe in terms of their subject matter.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management
information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism
Team work

Production of free, creative and inductive thinking
Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

* Search for, analysis and synthesis of data and information, with the use of the necessary
technology

* Adapting to new situations

*  Decision-making

*  Working independently

*  Team work
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*  Working in an international environment

*  Working in an interdisciplinary environment

*  Production of new research ideas

*  Project planning and management

*  Production of free, creative and inductive thinking

(8) SYLLABUS

The class goal is to act as a continuation of the hands-on introduction to English academic texts and

terminology related to Physics. Major topics covered: Applied physics Astrophysics and space physics

Atomic, molecular and optical physics Condensed Matter physics Theoretical high-energy physics.

Further aid is offered for the familiarization with authentic, subject specific texts and vocabulary.

Development of reading skills and techniques. Additional writing skills to be developed: Introduction

to hands-on use of research databases and electronic resources in English.

The course is taught solely in English and has the following structure:

* Eleven lectures covering the main topics outlined in the class goals, supplemented by

relevant texts, multimedia and exercises. Some of those lectures are conducted with the

contribution of other field-specific academic staff of the Physics department.

*  During this course, a combination of teaching practices is used which aim to optimize the

participation and learning of the participating students. Thus, in parallel with a multimedia-

enhanced presentation of the themes of each lecture in English, a form of continuous

assessment is carried out through a series of graded portfolio-based mini-assignments.

* Learning is aided by the extensive use of the interactive e-class Edmodo platform, where all

relevant notes, announcements, feedback, and so on, as well as online, multimedia and

other learning resources are posted.

* The reading texts are taken from popular scientific journals.

* The general content of the course is geared towards teaching specific terminology related to

the field of the physics department. Furthermore, it aims to familiarize students with some

of the practical skills they will be required to develop as future scientists in real work

environments (oral presentations, writing letters, memos, participating in group meetings,

etc.).

* Anoverall aim is the improvement of the general communication ability of students in

English. During the course, students have the ability to extensively practice oral and written

skills as well as comprehension skills. At the same time, emphasis is placed on group-work,

peer evaluation and the use of authentic language material. In general, the structure of the

course is that of blended learning.

(9) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with

Communicating with students through a course website and
by email.
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students

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical art

practice, workshop,

interactive  teaching, educational
visits, project, essay writing, artistic

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Lectures 40
110
Course total 150

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation

procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art

interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done solely in English.

Students are assessed on the basis of four sub-categories:
a) Selection of a paper from a scientific journal of Physics,
which each student chooses to analyse and present both in
writing and orally, and submission of the rationale behind
the selection of a specific article. Selection of a second paper
on the same topic to compare key points. Provision of
written feedback to all students who submitted this
assignment. This assignment follows a relevant model given
to the students (10% of total grade).

b) Four-minute presentation of the paper, which each
student has chosen to present and compare with a second
paper. Provision of written feedback to all students who
submitted this assignment. This assighnment follows a
relevant model given to the students (30% of total grade).
c) Written final project on the above-mentioned papers.
Provision of written feedback to all students who submitted
this assignment. This assignment follows a relevant model
given to the students (60% of total grade).

(10) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Ytadulibng, A. (2009) Ae€iko Texvohoyiag kat Emotnuwy, ayyAoeAAnviko Ae€Lko, eEAAnvoayyAko
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Ae€LKO, TEXVIKO EMLOTNOVIKO EkSO0ELS ZTadUAiSN, ABrva.
- Related academic journals:

Indicative list of suggested academic journals for initial study and discussion:
1. Physics World

2. Physics Today

3. Scientific American

4. New Scientist
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NEPIFPAMMA MAOGHMATOZ - ®-103

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OY2IKH2
EMINEAO ZNMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAOHMATOz | ©-103 EZEAMHNO ZMOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ

Oéuara 2uyxpovng Quaotknc |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaies wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

EBAOMAAIAIEZ

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLc

Mpoo¥<ate aelpég av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph103.edu.physics.uoc.gr/

(2) MAGHZIAKA AMOTEAEZMATA

Ma6nolakd AntoteAéopata
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Meptypapovtal ta uadnoLakd amoTEAECUATA TOU UAINLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Ko Lkavotnteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
TOU uadnuarog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enttebou twv Madnolakwv AloteAeouatwy yLa Kade Eva KUKAo omoudwv
oUuewva ue to lMAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emmedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypapnc Madnotakwv AloteAeouatwyv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na €xelL pla ElKOVA TWV KAateuBUuvVoewv NG alyxpovng Duaotkig
*  Na éxelL g ap)Lkn elkdva Bootlkwy evvolwy Thg ouyxpovng QuoLkng

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTOEL O TTUXLOUXOC (OTTWG QUTEC
avaypdpovtal ato lMapaptnua AUTAwuATos kot mapatidevral akoAdoUdw ) e mota / TOLEG A0 AUTEG
QATTOOKOTEL TO uavdnua;.

Availntnon, avaAuon kat cuvieon 6ebouevwy  Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KoL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KoL QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, SNULOUPYLKIG KAl
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onuelWwWoewy Kot autdvoung uebddou pelétng

Juvepyoaoia o€ opuddeg

AvAmTuén MOPOUCLACEWV KAl tapouciaon amoTeAEOUATWY OE KOO

Alaxeilplon Tou XpOvou Kol TpoBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ
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Evéeiktikol Tithot StaAé€swy:

Eloaywykég Napatnpnoelg, ZUvtopn emtokomnnon tng Puoikng- OL 6éka KALHaKeS TG UANG - Tpla

awiyparta kat n Avon toug: Apxr anpoacdloplotiag - O k6oUog 0 Mikpdg kal o Méyag: Stolxelwdn

oWHATLA Kol KoopoAoyia — Yriepaywyluotnta - Mupnvikn OQuoikn - Laser cooling kat Zupmikvwaon

Bose-Einstein - MikponAektpovikr kat NavonAektpovikn - Z0yxpovn Acotpoduatkr - KBavtik Omtikn

- Lasers akTivwv-X

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOAOrHZH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowrno, EE
QATTOOTAOEWG EKTIAIOEUTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exmaibevan, atnv
Emikolvwvia |UE TOUG QPOLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

OPTFANQZH AIAAZKAAIAZ

Meptypapovtal avaAutika o TPOmMOG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Aocknon,
KaAAtteyviko Epyaotripto,
Alabpaotikn Stbaokalia,

EkmatbeuTIKEG emLOKEYELS, Ektovnan
UEAETNG (project), Juyypaepr
epyaciag / epyaciwv, KaAAreyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  padnoloakn
Spaotnplotnta Kadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUPWVA
UE TLC apx€G TOU ECTS

. ®doptog Epyaciog
Vi)
paotnplotnTa Eaprivou
AlahéeLc 39
Melétn 11
Avamnrtuén napouciaong 40
JUvolo Mabruatog 90

AZIOAOTMHzH OOITHTQN

Meptypapn ™mge Stadikaoiac
aéloAdynong

H aflohoynon yivetal ota eAAnVIkd. Ol poltntég
e€etalovral kat afloAoyolvtal ypamtd oTo TEAOG Tou
e€apunvou. EmutAéov oL poLtnTEC KAvouv SnuooLa
napoucioon pe Baon BLBAloypadikn épeuva o Bépa
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Mwooa  AfloAdynong,  MéBobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtnoeig
Juvroung Amavtnong, Epwrtrioslg
Avantuénc Aokiuiwy, EntiAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExkOean / Avagopd, [lpopopikh
Eé€taon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAluteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEVa
kpttnpta aéloAoynong kat eav Kot mou
elvat npooBaciua amo Toug QPOoLTNTES.

€TMAOYN G TOUG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

E.N. Owkovopou, “H duowkn oripepa”, Topol A kat B, Mavemniotnuiakég Ekdooelg Kprtng, HpdkAelo,

2003

MoloTikd, EKAQIKEUTIKA EMLOTNMOVIKA TTEPLoSIKA : Scientific American, Science, La Recherche, Physics

Today K.T.A.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-103

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ©-103 SEMESTER | WINTER
Topics in Modern Physics |
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS
total credits
Lectures 3 3
Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES:

NONE

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

http://ph108.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,

which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Have a picture of the directions of modern Physics
* Have an initial picture of basic concepts of modern Physics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management
information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues

Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Develop their presentation skills

Manage time and deadlines

(3) SYLLABUS

Indicative seminar topics:

The ten scales of matter, Three enigma and their solution: The Uncertainty principle, Elementary
particles and cosmology, Superconductivity, Nuclear physics, Laser cooling and Bose-Einstein
condensation, Micro/Nano-electronics, Modern astrophysics, Quantum Optics, X-ray lasers.

(4) TEACHING and LEARNING METHODS - EVALUATION
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DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 39
Study 11
Presentation 40
Course total 90

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are

The evaluation of the students is in Greek.

The students take a written exam in the end of the
semester. They also make a presentation based on
bibliographic research on a subject of their choice.
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accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

E.N. Economou “Contemporary Physics”, 5th Eds, Vols 1+2, Crete University Press, Heraklion, 2004
(in Greek)
Popular science journals: Scientific American, La Recherche, Physics Today etc.

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®232

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKH2
EMINEAO ZMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAOHMATOZ | ®-232 EZEAMHNO zZMOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ

Mapatnpnoiakn Aotpopuatkn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AaAééelg, Epyaotnplakeég AoKnNoeLs k.Am. Av ot
TUOTWTIKEG HOVAOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV

QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AloAEEELC

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph232.edu.physics.uoc.gr

(2) MAOHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Kol Lkavotnteg kataAAnAov emunedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN 0AoOKANpwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na yvwpilel tig Baoikég apxEg Aettoupyiag kat €idn tnAeokomiwy

*  Na yvwplilel tig Baotkég apx£Eg Aettoupyiag Kal KATNYOPLEG AVIXVEUTWVY akTvoBoAiag
SLaPOPETIKWV UNKWV KU LOTOG

*  Na yvwpilel Tig Baotkég apyEg Aettoupyiag aviXVEUTWVY KOGULKAG akTovoBoAlag Kot
BapuTIKWV KUUATWV

*  Na yvwpilel ta Baoikd cuoTAUATA ACTPOVOULIKWY CUVTETAYHEVWY KOl BOCLKEG APXES
S aLpkng TPLYWVOUETPLag

*  Na yvwpilel Baokég apxég dwWTOUETPpLOC KL avAAUGNG AOTPOVOULKWY SESOUEVWV

*  Na Umopel vo TPOETOLUACEL ACTPOVOLKES TIOPATNPHOELG

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato apaptnua AUTAwuatos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 AUTEG
QaTTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat ouvieon 6ebouevwy  Zxeblaouog kat Staxeipton Epywv
KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QTapaiTNTWY TEYVOAOYLOV 2eBa00g otn SLaPOopPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T

lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia untevBuvotntag kat evatodnaoiog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ diemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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AvtiueTwriion oUVOeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKNAG OKEYNG

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU peAETNG

Juvepyoaoia o€ opuadeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeilplon Tou XpOvou Kol TpoBEeTLWY

(3) NEPIEXOMENO MAGHMATOZ

JUvtoun elcaywyr otnv Actpodualtkh. - ZUCTHUOTA OTPOVOULKWY CUVETAYUEVWY, - Eloaywyr otn
odalpikn Tplywvopetpia. - OMTkA TNAEOKOTILA. - OTITIKOL AVIXVEUTEG. - DwToUETpla. - EMiSpaon tng
SLaoTPIKAG UANG KaL TNG yNnwng atuoodaipag. - Dacpatookoria. - Mapatnprioelg o€ AAAEG TEPLOXES
Tou nAektpopayvntikol pacuatoc,(unépuBpn aktvoPolia, aktives-X akTiveg-y). - ZupBolopetpia. -
AcTpodUGIKH KOGULKWV aKTIVWYV, VETPIVWV Kal BOpUTIKWY KUUATWV.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOAOrHZH

TPONOZ NAPAAOZHZ
Mpoowmo ue npoowro, EE
QATTOOTAOEWG EKTIAIOEUTN K.ATL.

MNpoowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exnaibevaon, otnv
Emikolvwvia |UE TOUG QPOLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPTFANQZH AIAAZKAAIAZ

Meptypapovtal avaAutika o TPOmMOG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &
avaduvon BiBAloypapiag,
@povriathplo,

(TomoYetnan),  KAwikn

Mpaktikn
Aaoknon,
KaAAtteyviko Epyaotripto,
Alabpaotikn Stbaokalia,
EkmatbeuTIKEG emLOKEYELS, Ektovnan
(project), Juyypaepr
epyaciag / epyaciwv, KaAAreyviki

UEAETNG

Snutoupyla, K.Am.

Apaoctnpiotnta

®doprog Epyaciag
Eéaunvou

AlahéeLg

52

Melétn

80

2uyypadn epyaciag

48

JUvolo Mabruatog

180
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Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  padnoloakn
Spaatnplotnta Kadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTMHzH OOITHTQN

Meptypapn ™me Stadikaoiac | H aflohdynon yivetal ota eAAnvikd. Ot poltntég
aéloAdynong aglohoyouvrtal Baoel ypamtig eé€taong oto TEAoG Tou

g€aunvou Kal ypamtig epyaociag.
Mwooa  AfoAdynong,  MéBobdot

aétoAdynong, Aapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarmAng  Emtdoyng, Epwtnoeic
Juvroung Amavtnong, Epwtrioglg
Avantuénc Aokiuiwy, EntiAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAliteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot mou
elval npooBaciua amo Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

Aluoavdpakng K., Nivtog A., Matcoupdkog I. "Mapatnpnotakn Actpoduaoikn” (KaAAutog,
http://hdl.handle.net/11419/5507)

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,
(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).

T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity
Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)

D. Schroeder, “Astronomical Optics”, Academic Press (1987)

H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®©-232

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-232 SEMESTER | WINTER
Observational Astrophysics
COURSE TITLE
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS
total credits
Lectures 4 6
Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).
COURSE TYPE | C
general background,
special background, specialised
general knowledge, skills
development
PREREQUISITE COURSES: | NO
LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:
IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS
COURSE WEBSITE (URL) | http://ph232.edu.physics.uoc.gr
(2) LEARNING OUTCOMES
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Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Know the basic principles and types of telescopes

* Know the basic operation principles and types of dectors of radiation in different wavebands

*  Know the basic operation principles of cosmic ray, neutrino, and gravitational-wave
detectors.

*  Know the basic Astronomical coordinate systems, and basic priciples of Spherical
trigonometry.

*  Know the basic principles of photometry and spectroscopy, and reduction of astronomical
data

* Be able to prepare astronomical observations

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues
Working independently

Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams
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Project planning and management
Manage time and deadlines

(3) SYLLABUS

Brief introduction to Astrophysics — Systems of Astronomical coordinates. — Introduction to spherical

trigonometry.- Optical Telescopes - Optical detectors (CCD) - Photometry - Influence of interstellar

medium and atmosphere to the measured radiation - Spectroscopy - Observations in other regions of

the electromagnetic spectrum (infrared radiation, X-rays, gamma-rays) - Interferometry. Cosmic-ray,

neutrino, gravitational-wave Astrophysics.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures 52
Study 80
Project 48
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

The evaluation of the students is in Greek.

The students are evaluated based on a written exam in the
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Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

end of the semester, and a written report on a project.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Alyssandrakis K., Nindos A., Patsourakos Z. "Observational Astrophysics" (KKllipos,

http://hdl.handle.net/11419/5507)

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,

(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).
T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity

Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)

D. Schroeder, “Astronomical Optics”, Academic Press (1987)

H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)

- Related academic journals:
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NEPITPAMMA MAOHMATOZ - ®-234

(1) FENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKH2
EMINEAO ZMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAOHMATOZ | ®-234 EZEAMHNO zZMOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ

Aeéaywyn kat Avaiuvon Actpovoutlkwy lMapatnpnoswv

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWOAN TTOU OL NILOTWTLKEG UOVAOEG ATTOVEUOVTOL OE SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuarog m.y. AtaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot
TUOTWTIKEG HOVAOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNUaTog
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UovVadwV

QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

Epyaotnplakeég AoKNOELG

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAANVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph234.edu.physics.uoc.gr

(2) MAGOHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UaSHiUaToG.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aud Biov Madnaonc kat to lNapaptnua B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na yvwpilel tig Baotkég uebBdSoug avaAuong aoTPOVOULKWY SeSouévwY

*  Na yvwpilel Tig Baotkég apyEg TNG dwTopeTplag Kat pacpaTooKomiag

*  Na pmnopei va avaAloel 6eSopéva amo eniyela TNAEoKOMLA

*  Na umoAoyioel TV NAKia Kol AmdoTACH AOTPLKWY GUNVWY

*  Na kaBopioel TI¢ BACIKEG MOPAUETPOUG ACTPLKWY I TTAQVNTIKWY CUCTNUATWY PE BAon Thv
KAUTTUAN dWTOG TOUg

* Na kaBopioetl Tnv popdoroyikn Taén yahallwv pue BAcn tnv avalucn Twv ELKOVWY TOUG

Fevikég IkavotnTeg

AauBavovrag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG QVaypapOoVTaL OTO
MNapaptnua AutAwuarog kot napatidevral akoAoudwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOQOPLWY, UE TN XPrON KAl TWV armapaitnTtwy

TeXVOAoyLwv 2eBaou6G 0Tn SLAPOPETIKOTNTA KAl OTNV TOAUTIOALTIOULKOTNTAL
pooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko meptBaAlov

Afn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkng umeuvBuvotntag

kot evatodnoiac oe 9euata uAou
Autovoun epyaaoia

AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia

Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV PO BANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat mToAAamAwy BLBAloypadkwy mtnywy
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBSSoU PeAETNG

Juvepyooia o€ opuddeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeilplon Tou XpOvou Kol TpoBEeCLWY

(3) NEPIEXOMENO MAOGHMATOZ
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* Emeepyaocia CCD ekdvwy: e€oLkelwan e TN XPriGN TOU 0LOTPOVOLKOU UTTOAOYLOTLKOU
nipoypaupatog IRAF. Ekudadnon kat epappoyn kKablepwpévwy TeEXVIKWV enefepyaciag
Pndlakwv eikdévwy (BIAS & FLAT-FIELD) kaBwg kat kaBoplopdg Slatoprg katdAAnAou
avolyuoTog yla tnv HéETtpnon Tou peyéBoug evog aoteplol.

e Quwtopetpia pe tn xprion elkovVwv CCD: kaBoplopdg Tou HeYEBOUG CNUELOKWY TINYWV OF
Pndrlakég eikdveg CCD. Ekteviig oulAtnon Kat ebapuoyr Twv LEBOSWY LETACOKNUATIOUOU
peyebwv oto Kablepwpévo Tootnua.

e  Xpwua otnv Actpovopia: culATnon yLa Ta SLaypauUoTa XPWHATOG-UEYEDOUC Kol XPWUATOG-
XPWHATOG. Xprion Toug yla Tov KaBopLlopud tou GpacuaTikol TUTTOU aoTEPQ.

*  To dlaypappa Hertzsprung-Russell: avolktd opivn aoTEPWV: KATOOKEUH SLaypAUOTOG
Hertzsprung-Russell yla avolktd ourRvog aotépa Kot KaTtavonaon Thg XpnoLoTnTAg Tou.

*  Ihalpwtd ounvn Actépwy: LETPNGON TNG NALKIOG TOUG Kal TG anmdoTach TougG.

*  Ewaywyn otn dacpatockoria. Qacpatiki Taflvouncn aoTépwy.

*  Melétn KapmUAng dWTog MAAVNTIKWV Kal SUTAWY aCTPLKWY cuoTnUdtwy. Edapuoyn o
OUYKEKPLUEVA CUCTHMATA Kol KABOPLOUOG TWV MAPAUETPWY TTAAVNTWY KL GUUTTAY WY

OVTIKELLEVWV.

*  Tafwoéunon yohaélwv: tafvopnon yahatuwv katd Hubble. EUpeon TNG AKTIVIKAG KATOVOUAG
dwTo¢ o eNeUTTIKOUG Kal oTtelpoeldeic yahagieg, Taflvounon toug kat emalnBgucn tou vouou

de Vaucouleurs.

*  Yroloylopog tng otabepdg tou Hubble, xpnowuomnowwvtag tTn oxéon meplodou-Aaunpotntag Twv

Kndeidwv.

e Odoparta yaraéiwv. Edappoyn tou Nopou Hubble yia tov umoAoylopd tng amdotacrg Toug.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOAOTHZH

TPONOZ NAPAAOZHZ
Mpoowrto ue npoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN | Emkowwvia pe toug dpoltnTtég péow Lotooelibag pabripatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email. OAeg oL AOKAOELG yivovTal 0g EpyacThplo
Xprion T.M1.E. otn Aibaokahia, oTnV | UTTOAOYLOTWV.
Epyaotnptakn Exnaibevon, otnv Emkotvwvia
LE TOUG POLTNTEG
OPTANQZH AIAAZKAAIAZ , ®opro¢ Epyaciag
Apaotnplotnta i
Eéaunvou
Meplypagovral  avaAutika o0 TPOmMOG Kat EpvaoranaKéq AOKr’]OELq 60
uedodbdot dtbaokaliag. Mel éTrI 40
Aladéetg, Seuwvapia, Epyaotnpiakn Aoknaon, Zuyypadn epyaoiog 80
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tormo9¢tnaon), KAwukry Aoknon, KaAAwteyviko
Epyacotipto, Awabpaotikn Sbaokalia,
EKtauSeUTIKEG ETTLOKEYELS, Ekmovnon UeAETNG
(project), Suyypapn epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, KA. " "
J0voAo MaBnuatog 180
Avaypd@ovtal oL Wpes UEAETNG TOU @oLTnNTh
yla kade padnoiakn Spaotnplotnta kadwe Kot
oL WPEG Un kadobnyoULEVNG UEAETNG CUUPWYVA
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UE TIC apyE¢ tou ECTS

AZIOAOTMHzH OOITHTQN

Meptypacpr tng Stabikaoiog agloAdynong H agloAoynon yivetal ota eAAnvikd. OL dpoltntég
aglohoyouvtal Baoel ypamtig eé€taong oto TEAOG Tou
e€apunvou, ypamtn¢ epyaciog, katl mapovcioong og BEpa tng
Mwooa AéloAdynong, Médobot aétoAdynong, ET[L)\OW’]Q TougG.

AlapoppwTIK 1 Suumepacuatiky, Aokuiaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Suvroung
Anavtnong, Epwrtrioeic Avamtuéne Aokuiwy,
Entiduon  lpoBAnuatwv, [panti Epyaocia,
EkOeon / Avagopa, [pogopikn E€taon,
Anuodota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  Aadevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtatl pnta mpoodlopLoUEVa KPLTHpL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

MNeplypadn Twv aokroewyv (Sivetal umd tn popdn CNUELWOEWVY).
«Actpoduoikn: Aopun kat eEEALEN Tou TUUMavToG»- Frank Shu - Topog |
«Actpoduoikn: Aoun kat e€EALEN Tou TUUMavToG»- Frank Shu - Topog I

"An Introduction to Modern Astrophysics", B. Carroll & D. Ostlie

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,
(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).

T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity
Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)

H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)

- JuvaQr) EMLOTNUOVIKA TIEPLOSIKA:
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COURSE OUTLINE - #-234

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-234 SEMESTER | WINTER

Astronomical Data Analysis
COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

P o . WEEKLY
if credits are awarde for'" separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph234.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
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acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

*  Know the basic principles of astrnomical data analysis

*  Know the basic principles of photometry and spectroscopy

* Be able to reduce data from ground-based telescopes

* Determine the age and distance of star clusters

* Dtermine the basic parameters of binary stellar systems or planetary systems
* Determine the morphological class of galaxies based on image analysis

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Project planning and management

Manage time and deadlines

(3) SYLLABUS

* CCDimage processing: Introduction to the IRAF environment. The physics of CCDs. Bias,
dark, flatfields. Defining the aperture size in stellar photometry.
¢ Advanced CCD photometry: Identifying sources in a CCD image automatically. Measuring the

MOAIN NANENIZTHMIOQY KPHTHZ 12 SentepuBpiou 2019 oelida 395




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

magnitudes of the sources and converting from one system to another.

Colors in Astronomy: Presentation of the color-magnitude and color-color diagrams and
their use in estimating the spectral type of a star.

The Hertzsprung-Russel (HR) diagram: Understanding the stellar physics behind the HR
diagram and its use in open stellar clusters.

Globular clusters: measuring their age and distance.

Introduction to spectroscopy: Spectral classification of stars

Studying the light-curves of exoplanets and binary stars: Estimating the physical parameters
of planets and compact objects

Classification of galaxies: The Hubble system. determining the radial distribution of light in

elliptical and disk galaxies, the de Vaucouleurs profile.
* Estimating the Hubble constant using the period-luminosity relation of cepheids.
*  Galaxy Spectra: Using the Hubble law to estimate distances

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through a course website and
by email. The course takes place in a computer-lab and all
exercises are performed on computers.

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lab sessions 60
Study 40
Projects 80
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical

The evaluation of the students is in Greek.

The students are evaluated based on a written exam in the
end of the semester, their written report on exercises, and a
presentation on a subject of their choice.
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examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Lab Notes

«Astrophysics»- Frank Shu - Vol. | & Il

"An Introduction to Modern Astrophysics", B. Carroll & D. Ostlie

G. Rieke, “Detection of Light: From the Utraviolet to the Submillimeter”, Cambridge Univ. Press,
(2003)

C. R. Kitchin, “Astrophysical Techniques”, Adam Hilger (1984).

T. Augusteijn, “An Introduction to Astronomical Photometry”, Erasmus-European InterUniversity
Program (1992).

S. Mclean, “Electronic Imaging in Astronomy”, Wiley (1997)

H. Bradt, “Astronomy Methods”, Cambridge University Press (2004)

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-251

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-251 EZEAMHNO ZMOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ | Eloaywyn otn Nwooa Mpoypappoatiopol C++

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
o , . , EBAOMAAIAIEZ
SlakpLra puépn tou padnuatog mi.x. AlaAeéetg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) , . L, AIAAZKANIAL
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaiec wpeg

Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

Awalé€elc kal Epyaotnplakég aoknoelg otoug H/Y 3 6

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLéakTikEG uEF0dOoL TOU XPNOLLOTTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | T

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOANAITOYMENA MAGHMATA: | OXI. EmBuunth n yvwon mpoypapuaTopoU.

FAQZZA AIAAZKAAIAL ko | EAAnvKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.materials.uoc.gr/el/undergrad/courses/ETY215/
MAGHMATOZ (URL)
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(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Ko LkavotnTteg kataAAnAov enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloTeEAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva e to MNAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Madnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

O dotnTAg e€okelwVeTAL UE BACIKEG KOL TIPOXWPNHUEVEG EVVOLEG TIPOYPOUHUATIOMOU, OTTWG
vAomoloUvtal otn yYAwooa C++. OL aoKAoeLg 0UVOUV TNV avaAUTIKY OKEYN, Ttou elval amapaitntn
ylo TRV KaTavonaon Kot eMEKTacn aAyoplBuwv. Me tnv emtuxf oAokApwan Tou Habhipatog o
dountrg Ba eival og Béon va avantuooel cUVOeToUG, aohaleic Kal ypryopoug KWELKEG yLa TNV
QVTLUETWTILON MABNUATIKWY KAl GUOLKWY TIPOBANUATWY.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua ATAwuatos kot mapatidevral akoAdoUdw ) e mota / TOLEG QO AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy | Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoiog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, SNULOUPYLKNG KAl
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVOeTWV PO BANUATWY

Avamtuén tng Slemiotnpovikng okéPng

Xprion BLBAL0BR KNG kat moAarAwy BLBALoypadLkwy Ttnywv

Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo
Anuoupyio onUeWoewy Kot autdvoun néBodog peAétng
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Alaxeiplon Tou XpOvou Kol poBEeaLWY

(3) NEPIEXOMENO MAGHMATOZ

1. Eloaywyn, TUmoL Kot TEAeOTEG TG C++.

JUVTAKTIKO TG YAWooag, SE0UEUUEVEG AEEELG, KAVOVEG OXNUATLOUOU OVOUATWVY.
Oepelelwdelg TUTOL HETAPBANTWV: AOYLKOG, XOPOKTHPA, OKEPAIWY, TIPOAYHUATIKWY,
pLyaSikwv aplBpwy. "Tumog" void. AmaplBunosig. Tpomot 6nAwong kat epBEAeLa LETABANTWY Kat
otaBepWV MOCOTATWY.

ApLOUNTIKOL TEAECTEG, MPOTEPALOTNTECG. XWPOL OVOUATWV.

Avadopég kal Asikteg.

2. EVToA£g eTAoyNG, EVTOAEG emMavaAnying.

Teleotég oUykplong, EvtoAn if, teheotng (?:), evtoAn switch.

Bpdyol while, do while, for, range for. EvtoAég continue, break.

3. Baolkég Sopég amoBrikeuong

AwavUopata - Nivakeg, otatikol kat Suvapikol. AopEg (struct).

4. Pogcg (streams)

Poéc apyeiwv, Poég strings, elcob0¢-£€060¢ SeSopévwy, Slapopdwoslg.

5. ZUVOPTHOELG.

Oplopog kat KAon cuvdptnong, cuvaptnon main. Overloading, cuvaptrhoslg template.
MaBnuatikég cuvaptioelg tng C++.

6. Xelplopog opalpdtwy

JuvaptAoeLg assert, static_assert. ZpAaAporta padnuaTkwy GUVOPTHCEWV.
E€aipéoelg (exceptions).

B) Standard Library

1. Iterators

Elc060u, €660u, povng katelBuvong, SUTAAG kateuBuvaong, Tuxaiag mpooméAacng.
2. Containers

array, vector, deque, list, set, multiset, map, multimap, unordered_set, unordered_multiset,
unordered_map, unordered_multimap.

3. A\ydpiBpot

Katnyopieg alyopiBuwv

4. NOUTIEG £VVOLEG

AvtiKe{peva-ZuvopTHoeLg, cuvaptioelg Aduda, mpocapuoyeic (adapters).

I') Avtikelpuevootpedng MpoypapuaTiopds

1. BOOIKEG EVVOLEC

Opyavwon kwdika, evBuldkwon (encapsulation), tepapyia - kAnpovouikdtnta (inheritance),
noAupopdLlopdg.

2. K\doelg

Juvaptnoelg dnuoupyiag, kataotpodng, aviypadng, LETaKivnong.

TeleoTEC ekxwpPNONG, oUYKPLONG, AoLmol TEAEOTEG.

Yrnodewypa kAdong (class template).

A) Noud O£parta.

1. MeBoboAoyia opyAvwong mPoypoUUATWY.

2. AlacUvéeon pe BLBAoBrkeg cuvapticewv oe FORTRAN kaut C.
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(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIOAOMHzH

TPOMOZ NAPAAOZzHZ

Mpoowmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.I1.E. otn Abaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaeri
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaatnplotnta kKadwe KaL oL WPEC N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

. ®doptog Epyaciog
Apaotnplotnta Eaprivou
Atalé€eLg kal 39
EpyaoTnpLOKEG AOKNOELG
otoug H/Y
MeAétn 100
JUvolo Mabruatog 139

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeic
Zuvroung Amavtnong, Epwthoeig
Avantuéng Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouoiaon,

H aflohoynon yivetal ota eAAnVIkd. Ol poltntég

e€etalovral kat afloAoyolvtal ypamtd oTo TEAoG Tou

g€aunvou.
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Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1.
2.

w

InUeLwoELg S16AoKovTOoG.

Bjarne Stroustrup. Programming -- Principles and Practice Using C++ (Second Edition)
Addison Wesley, Reading, MA, USA, 2014.

Bjarne Stroustrup. A tour of C++. Addison Wesley, Reading, MA, USA, 2013.

Stanley B. Lippman, Josée Lajoie and Barbara E. Moo. C++ Primer. Addison Wesley, Reading,
MA, USA, fifth edition, August 2012.

Nicolai M. Josuttis. The C++ Standard Library: A Tutorial and Reference. Addison Wesley,
Reading, MA, USA, March 2012.

Bjarne Stroustrup. The C++ Programming Language. Addison Wesley, Reading, MA, USA,
fourth edition, 2013.

- Juvapn EMIOTNUOVIKA TTIEPLOSIKA:
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COURSE OUTLINE - ®-251

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-251 SEMESTER | WINTER

Introduction to the C++ Programming Language
COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures and programming exercises 3 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO. Prior knowledge of programming is desirable.

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.materials.uoc.gr/el/undergrad/courses/ETY215/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

On successful attendance, the students will familiarize with basic and advanced programming
concepts, as implemented in C++. The programming exercises enhance the analytical process
necessary to assimilate and expand various algorithms. The students will be able to develop complex,
safe and fast code to tackle various mathematical and physical problems.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Solving complex problems

Development of scientific thinking

Use of libraries and multiple bibliographic sources
Search for resources and online lessons

Create notes and standalone study method
Manage time and deadlines

(3) SYLLABUS

Introduction - Fundamental types and operators of C++.

C++ syntax, reserved keywords, naming rules. Fundamental types: boolean, character, integer,
real, complex.

The "void" type. Enumerations. Declarations and scope of variables and constants. Structures.
Arithmetic operators, priorities. Namespaces, references, pointers.
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Control structures, Loops.

If statement, (?:) operator, the switch statement, the assert function. Loop structures: while, do

while, for. continue, break statements.

Functions

Function definition, declaration and usage. the main function. Overloading, function template.

Math functions.

Standard Library

Containers: vector, deque, list, set/multiset, map/multimap. Iterators. Algorithms, function

objects.

Advanced topics

Introduction to classes: encapsulation, inheritance, polymorphism.

Introduction to object-based and object oriented programming.

Large program structure. Interface to Fortran and C.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

by email.
Activity Semester workload
Lectures and programming 39
exercises
Self Study 100
Course total 139
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STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Notes: https://www.materials.uoc.gr/el/undergrad/courses/ETY215/notes.pdf

2) Bjarne Stroustrup. Programming - Principles and Practice Using C++ (Second Edition), Addison

Wesley, Reading, MA, USA, 2014.

3) Stanley B. Lippman, Josée Lajoie and Barbara E. Moo. C++ Primer. Addison Wesley, Reading, MA,

USA, fifth edition, August 2012.

4) Nicolai M. Josuttis. The C++ Standard Library: A Tutorial and Reference. Addison Wesley, Reading,

MA, USA, March 2012.

5) Bjarne Stroustrup. The C++ Programming Language. Addison Wesley, Reading, MA, USA, fourth

edition, 2013.

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ®-252

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-252 EZEAMHNO zNOYAQN

EAPINO

TITAOZ MAGHMATOZ | Eicaywyrj otnv eMLOTHUN TWV SESO0UEVWY KAL TN UNYOVIKT

pdadnon

AYTOTEAEIZ AIAAKTIKEE APAXTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaiec wpeg
Stdaokaldiac kat To oUVOAO TWV MIOTWTIKWY UoVASwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

AtahéeLc

Mpoo¥<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLéakTikEG uET0SOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | T

yevikou urmtoBadpou,
eLdkou umtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvikA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph252.edu.physics.uoc.gr

MAGOHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypapovtal ta padnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Ko Lkavotnteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETLTUXN 0AOKANpwaon
TOU uadnuatog.

2uuBouleuteite to MNapaptnua A

* [leptypapn tou Enuedou twv Madnolakwv AloteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibevong

* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy AltoteAeouatwyv

Me Ttnv emutuxf oAoKANPwWGN ToU HaBrAATOC oL GOLTNTEG ATIOKTOUV:

() cUyXpOVEG YVWOELG O€ POXWPNHUEVEG TTOOOTLKEG LEBOSOUG Slaxeiplong Kat avaluong dedopévwy
MEYAANG KAlpakag,

(B) katavonon Tng MOAUTAOKOTNTAG TWV TTPOBANUATWY OE EMLOTNOVIKA Ttedia Tou TapAyouV
MeyAANG kKAipakag Sedopéva (.. melpdpata os media 6nwg otn duotk UPNAWY EVEPYELWV KL
TIPATNPAOELG ATIO TA ACTPOVOULKA TtapatnpntnpLa), emloyr uebddwv (model selection), emihuon
Kal eppunveia anmoteAecpudtwy,

(v) edappoyn Twv yvwoewv kot peBodwv oe Slemiotnuovika nedia,

(6) moootikr) avahuon Sedopevwy pe peBoddoug machine learning kat deep learning (pe xprion
python language),

(€) clvBeon 6ebouévwy Kat xapaktnplotikwy (feature engineering), kot

(ot) aflohoynon ueBodwv machine learning, cuykpLTikh avalucn amoTeAeoUATWY, Kat Statinwaon
alohoyLlKwV Kploewv.

Fevikég IkavotnTeg

AauBavovrag urmoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua ATAwuatos kot mapatidevral akoAdoUdwc) oe mota / TOLEG A0 AUTEG
QATTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy  Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QIAPaALTNTWY TEYVOAOYLOV ZeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puatko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NOLKAG

Autovoun epyaocia unmevBuvotntag kat evatodnoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1evveg meptBaiiov Mpoaywyn tng EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov
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Mapaywyn VEwv EPEUVNTIKWY LOEWV AMeg...

OL M'eVIKEG IKAVOTNTEG TOU ATTOKTOUV OL GOoLTNTEG TOU pabrpartog eivat:

(a) Avagntnon, avaluon kal cuvBeon dedouévwy Kal TANPodopLWY, UE T XPHon Kal Twv
QTAPALTNTWY TEXVOAOYLWV

(B) Npocapuoyr og VEEG KATOOTAOELG

(v) Aqbn anoddoswv

(8) Autdévoun epyacia

(€) Opadwkn epyacia

(o7) Ikavotnta yla epyacio o tebvég meptPaAiov

(n) Ikavotnta yla epyacio o SlemoTnpoviKO teptBAaiiov

(Q) IkavotnTa yla mopdywyn VEwV EPEUVNTIKWY LOEWV

(3) NEPIEXOMENO MAGHMATOZ

Oepoartik Evotnta 1: Python kat Tensoflow yia tnv EmiotAun twv AsSopgevwy

ERSopada 1. Elcaywyr. Mabnpatikd mpo-amnattoUpeva. Anuioupyio Tou UTIOAOYLOTLKOU
niepBaAAovtog: Elcaywyr otn yAwooa mpoypappatiopou Python (1).

ERSopada 2. Elcaywyr otn YAwooa mpoypappatiopou Python (Il). H xprion Jupyter Notebooks.
ERSopada 3. Edapuoyeg pe Python (1). MpooBacn o mnyég Sedopévwy. Eykatdaotaon Keras kat
TensorFlow. Eloaywyn oto meptBdAAov mpoypappatiopol TensorFlow.

ERSopada 4. Edapuoyeg pe Python (11). MBavoTNTEG KOL ITATLOTIKA Pe EPappoyEG oTnV EMLOTAUN
Twv Asdopévwy. Xpnotponowwvtag Python kat TensoFlow yia tnv ekpuddnon Bacikwv uebddwv Kat
OTOTLOTIKWV TTPOCEYYICEWV Yl TV avaAuon Sedopévwy.

OtepatikA Evétnta 2: Mnyaviki Mdabnon (Machine Learning)

ERSopada 5. OL Baoikég apXEG TNG UNXOVIKAG LaBnong: To eupUtepo nedio kat n Sopn ebapuoywv.
Mnyég dedouévwy Kal kUPLeG epappoyEG: Tafvounaon (classification) kat mpdPAedn (prediction).
Mpappikn maAvdpopnon, steepest descent, moAuwvuuLkn maAvépounaon.

ERSopada 6. Regularized Linear Models (Ridge Regression, Lasso Regression, Elastic Net, Early
Stopping). Aoylotiki maAwvdpounon (Ektipnon mbavotitwy, Decision Boundaries, Softmax
Regression).

ERSopada 7. Support Vector Machines. Decision Trees. Ensemble Learning and Random Forests.
ERSopada 8. Dimensionality Analysis. Principal Components Analysis.

Ocepoatikn Evétnta 3: Babid Mabnon (Deep Learning)

ERSopada 9. Neupwvikd Siktua kat Badid uadbnon. Edapuoyeg pe xprion TensorFlow.

ERSopada 10. NMARpwe dtacuvdedepéva Babld veupwvikd diktua. Ekmaidevovtag Babild veupwvikd
Siktua (1).

EBSouada 11. Training Deep Neural Nets (11). Convolutional Neural Networks. Recurrent Neural
Networks.

ERSopada 12. Autoencoders. Reinforcement Learning. To uéA\ov tng BabLag puadnong.

ERSopada 13. YroBoAn TeAKNG epyaciag
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TPONOZ NAPAAOZHZ
Mpoowmno ue npoowro, EE
QATTOOTAOEWG EKTIAIOEUTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exnaibevan, atnv
Emikolvwvia |UE TOUG QPOLTNTEG

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPTFANQZH AIAAZKAAIAZ

Meptypapovtal avaAutika o TPOmoG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &

avaduvon B1BAloypapiag,
@povrtiotrplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Aocknon,
KaAAtteyviko Epyaotripto,
Alabpaotikn Stbaokalia,

EkmadeuTIKEG emIOKEYELS, Ektovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyviki
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUQWVA
UE TLC apx€G ToU ECTS

. ®doptog Epyaciog
Apaotnplotnta Efaprivou
AlahéeLc 52
JUvolo Mabruatog 52

AZIOAOTMHzH OOITHTQN

Meptypapn ™mge Stadikaoiac
aéloAdynong

Mwooa  AfoAdynong,  MéBobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtnoeig
Juvroung Amavtnong, Epwrtroglg
Avantuénc Aokiuiwy, EntiAvon

H aflohoynon yivetal ota eAAnVikd. Ol poltntég

e€etalovral kat aflodoyolvtal ypamtd oTo TEAOG Tou

g€aunvou.
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MAGHMATQON

MpoBAnuatwv, [lpantn  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAliteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot mou
elvat npooBaciua amod Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

1. Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and Techniques to
Build Intelligent Systems by Aurelien Geron (2017).

2. Deep Learning, by Goodfellow, Bengio and Courville (2016)
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COURSE OUTLINE - ®-252

(6) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-252 SEMESTER | SPRING

COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | T (C)

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph252.edu.physics.uoc.gr/

(7) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of this course the students will have obtained:

(a)
(b)

(c)
(d)

(e)

(f)

knowledge to the core concepts and contemporary methods of data science, machine
learning and deep learning, in a manner easily understood and intuitive to physicists;
hands-on applications using physics-related datasets as well as other, diverse,
interdisciplinary datasets;

ability to selecti models, data analysis, presentation, and interpretation of results;

skills to modern computational tools and programming languages (Python, Jupyter
notebooks, modern ML/statistical packages);

broad perspective on possible uses of machine learning for furthering our understanding of
the physical world as well as open problems in ML (science, technology, industry) where
physicists are capable to contribute;

skills to evaluating methods and results.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management
information, with the use of the necessary

technology
Adapting to new situations

Decision-making

Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Working independently

Criticism and self-criticism

Team work

Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Students attending the course acquire the following general competences:

(a)

(b)
(c)
(d)
(e)
(f)
(8)
(h)

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Adapting to new situations

Decision-making

Working independently

Team work

Competency enabling them to work in an international environment

Competency enabling them to work in an interdisciplinary environment

Competency enabling them to produce new research ideas

(8) SYLLABUS
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Unit 1: Python for Data Science

Week 1. Introduction. Mathematical prerequisites. Computation and Representation. Setting-up the
computational environment: Introduction to Python.

Week 2. Introduction to Python (ll). How to use Jupyter Notebooks.

Week 3. Hands-on Python projects (I). Accessing data-sources. Setting-up Keras and TensorFlow.
Week 4. Hands-on Python projects (ll). Probability and Statistics in Data Science. Using Python to
learn fundamental statistical and probabilistic approaches to understand and gain insights from data.
Unit 2: Machine Learning

Week 5. The Fundamentals of Machine Learning: The ML Landscape, how to structure a ML project,
Data Sources, Classification and Prediction. Training Models I: Linear Regression, Gradient Descent,
Polynomial Regression.

Week 6. Training Models II: Regularized Linear Models (Ridge Regression, Lasso Regression, Elastic
Net, Early Stopping). Logistic Regression (Estimating Probabilities, Training and Cost Function,
Decision Boundaries, Softmax Regression).

Week 7. Support Vector Machines. Decision Trees. Ensemble Learning and Random Forests.

Week 8. Dimensionality Analysis. Principal Components Analysis.

Unit 3: Deep Learning

Week 9. Neural networks and deep learning. Deep learning primitives, architectures, and
frameworks. Applications using TensorFlow.

Week 10. Fully-connected deep networks. Training Deep Neural Nets (1).

Week 11. Training Deep Neural Nets (ll). Convolutional Neural Networks. Recurrent Neural Networks.
Week 12. Autoencoders. Reinforcement Learning. The future of deep learning.

Week 13. Submission of Final Project.

(9) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory
education, communication with
students

TEACHING METHODS Activity Semester workload
Lectures 52

The manner and methods of teaching

are described in detail.

Lectures, seminars, laboratory

practice, fieldwork, study and analysis

of bibliography, tutorials, placements,

clinical  practice, art workshop,

interactive  teaching, educational

Course total 52

visits, project, essay writing, artistic

creativity, etc.

The student's study hours for each

learning activity are given as well as
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the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Final test at the end of the course. Language of evaluation is

Greek.

(10) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and Techniques to
Build Intelligent Systems by Aurelien Geron (2017).

2. Deep Learning, by Goodfellow, Bengio and Courville (2016)
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NEPIFPAMMA MAGHMATOZ - ®-277

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOz | ©-277 EZEAMHNO zNOYAQN

XEIMEPINO

TITAOZ MAGHMATOZ2 , ,
HAektpovikr) Mikpookorio

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPITTTWOTN) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE

EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) 5 . AIAASKANIAZ
T0 oUVOAo Tou puadnuartog avaypayte tic eBdouadlaiec wpeg
Stdaokaliac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV
AtahéeLg 4 6
Epyaotriplo 2

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | T

yevikou urmtoBadpou,
eLdkou urtoBavpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oelotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnviKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph277.edu.physics.uoc.gr

MAGOHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINULATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC

Kol LkavotnTteg KataAAnAou enunedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKANpwaon

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019

oehida 416




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

* [leptypan tou Enuedou twv Madnolakwv AloTeEAeouaTwy yLa Kade Eva KUKAO amoudwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emmedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyocg ouyypaprnc Madnotakwy AloteAeouatwyv

Me tnv emwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba eival os Béon:

*  Na yvwpilel Tt Baoikég apxeg Nrewpetpikng Kot Quatkng OMTIKAG Kal va Slakpivel Evoleg
onwg EibwAa, akoi, Aladpayuata, Aiokot Airy, Alokot Fresnel kat AtakpLtikn Ikavotnta.

*  Na pmnopei va avayvwpilel Stadopetikd €idn HM mou Ba xpelaotel yia va emidé€el To cwoTto
€l60¢ puikpookomiou avaAloya e TO UTIO UEAETN UALKO.

*  Na pmnopei va avantiooel ta Baockd pépn evog HM

¢ Na pnopei va e€nyei pavopeva ekTpomwy Kal va Slakpivel 6poug 6mwe to Babog mediou
kal BaBog uatépnaong

* Na pmnopei va 6UVSUACEL TLG YVWOELG TOU TTAvVw 0TV Bewpla kevoU yla ToV EMLTUXA
oxedLaouo evog kataAAnAou ylo HM cuotruatog kevou.

*  Na Slakpivel opolotnTeG Kat SLadopéG oU €X0UV OL AVOAUTEG OKTIVWY X KoL TLG
SuVaTOTNTEG IOV £XOUV OTOV TTPOCSLOPLOUO KPUGTAAALKWY SOUWV WOTE VA EVOTIOLAOEL TLG
KALVOU PYLEG YVWOELG TOU

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato apaptnua AuTAwuatos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG QO AUTEG
QATTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat ouvieon 6ebouevwy  Zxeblaouog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QTapaiTNTWY TEYVOAOYLOV 2eBa00g otn SLaPOopPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia untevBuvotntag kat evatodnaoiog os Jeuata uUAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ diemiatnuoviko neptBaiiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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*  AvAmrtuén g EMLOTNUOVIKAG OKEYNG

e Xpnon g BBALBAKNG Tou avemiotniou kat moAAamAwy BLBALoypadkwy Thywv
*  Avalitnon mNywv, NAEKTPOVIKWV Hadnudtwy amno to Stadiktuo

*  Anuloupyia oNUELWOEWV Kol aUTOVoun HEB0Sog Lelétng

*  Jyvepyaoia o ouAadeg

*  YAomoinon eMoTNUOVIKWY EPYOCLWV Kal tapouaiacn

e  Aloxeiplon tou xpovou kal mpoBeouLwv

(3) NEPIEXOMENO MAGHMATOZ

Fevikég apx£g: Movadeg Mnkoug kat Ovopatoloyia | Fewpetpkr kot Quatkr Omtikn | FudAvol kat
HAektpovikol Qakol | Atadpopég Aktivwy | EidwAa (Mpayuatikd kat @avtactikd) | AmAo Kat
olvBeto Mikpookomio | Kpooool Fresnel | Aiokol Airy | Meploplotikd Atadpdypota Kat
Awadpaypota Mediov | Atakpitikn Ikavotnta.

H €€€A€n Tou pikpookomiou: HAektpopayvntikr) AktivoBoAia | Mikpookdmio AKTivwy X |

HAektpovio wg “Kopa” | 16€a yia thv Kataokeury HAektpovikol MikpooKoTtiou.

Ei6n nAektpovikwv pikpooKkomiwv: AAnAenidpacn nAektpoviou — UANG | Eidn HAekTpoVIKWV
Mkpookomiwv (TEM, TEM/R, STEM, SEM, EXMA, AFM, Qwtalyela) | MIKpooKOTILAL EKTTOUTTING
NAEKTPOVIWY KOL LOVTWV.

1810tNnTEG payvnTuikwv pakwv: Aoprn Mayvntikwv Qakwv | Pawopevo Yotépnong | Ektpomég dpakwv
(Zdarpkn — ANoiwon — MNeplotpod — AGTLYHATIONOC — XpwHaTlopdg) | BaBog Mediou kat Babog
Eotiaonc.

IXNHATLONOG ELdwAoU Kat avtiBeon: Npostowacia delypatog | Atadikacia oxnuatiopol eldwlou |
Skédaon | Mukvétnta palog | Aladppdayuata | @6pupoc.

Z0otnpa kevou: Movadeg kat Ovopatoloyia | Anuoupyia Kevol | Opyava Métpnong Kevou |
IXeS6L00UOG EVOC CUCTAMATOG KEVOU.

Ocewpia KEVOU: BaolKEG MapadoxEG TNG KLYNTIKAG Bewpiag Twv agpiwv | Ebapuoyn KnTikng
Bewplag | Aettoupyla avtAlwy.

Z0yxpovo H.M. Atédeuong: Mevikd Elcaywykd | Baowég Apxég | Anuloupyia Ewovag | Avatopia
H.M. Atélevong | Edbappoyég | H.M. Atéleuong otnv mpdén.

Z0yxpovo H.M. Zdapwong: Mevikd Eloaywylkd | Baoikég ApxEg | Anpoupyia Ewkovag | Avatopia H.M.
Sdpwong | Ebapuoyég | H.M. 2dpwong otnv mpagn.

Muwkpookoria cdpwong pe akida / Mikpookoria AToplkAG AUVAREWG: MeEVIKA ELoaywyLKd | Baotkeég
Apx£c | Apxn kot tpomol Aettoupyiag | Fewpetpia Akidag kat popdoloyiag tng emidavelag |
Edapuoyeég | AFM otnv mpdén (Mpoetolpacia Aéypartog).

Aopr) KpUOTAAAwV: MeAétn Aopwv | Zuotipata kpuotaAlwong Bravais, Asikteg Miller, Avtiotpoda
TAéypata | ATéAeLeg

Nepi®Aaon nAektpoviwv: Nopog Bragg | M€Bobol amnelkoviong kat avaiuong | Mpoodloplopog
Sopwv | Atéleleg Sopwv | Evboemidavelwy Kal UTEPAENTWY UHEVIWY

Elcaywyn otn pikpoavaluon aktivwv-X: Apxég kat Mapaywyn aktivwy — X | Odopa |
XOpaKTNPLOTIKEG ypapuég | Tomoypadia

Avixveuon aktivwv X (WDS, EDS): Atadikacio avdAuong kat mpoBAfuata.

MovloTikn Kal MocoTIKN Hikpoavaluon (M£0o6og ZAF): Evepyelakd dpaopata | Napdyovieg Ka, Kz,
Kf MocotikA availuon | M£€6obdog ZAF | EbapuoyEg

To puadnua cuvodeUetal amod UMOXPEWTLKA tapakodovdnon epyaotnpiwv. To EpyaoTrpLo XeL OTOXO
va ELOaydyeL TOUG @oLtntéS Tou Tunuatos Quatknc otnv LELALTEPOTNTA TOU YVWOTIKOU OVTLKELUEVOU.
To HAektpovikd Mikpookomio xpnotuomoleitat onuepa oav Baolko epyareio otov TOouEd TNG
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Navoteyvoldoyiag yia tnv Epeuva vavoUuAlkwV AOYyw TNG UEYAANG SLOKPLTLKNG TOU LKOVOTNTOC KOl TOU

nAndoug mAnpogoptlwv mou umopouue va eéaydyouus. Kata tnv SLAPKELR TNG EPYATTNPLAKIG

napakoAounonc ot ottntég Ja Eyouv TNV SUvaTOTNTA VA SOUVE TV XPNOLUOTNTA KL OAQ T oTAdLa

MPoETOLUCIOC OTNV TPAEN TOU amaUTOUVTAL Ylo TNV TIAPATHPNGCN VAVOUALKWY UE HAEKTPOVIKO

Mikpookomio. Me autov tov tpormo Ja Sivetal n SuvatotnTa OTOUG POLTNTEG va SOUVE Ao Kovtd

NAEKTPOVIKA ULKPOOTKOTILA OTTWG TO HAEKTPOVIKO MIKPOOKOTLO Zapwanc Kot AlEAeuong.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOAOrHZH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowrno, EE
QATTOOTAOEWG EKTIAIOEUTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exnaibevan, atnv
Emikolvwvia |UE TOUG QOLTNTEG

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

OPTFANQZH AIAAZKAAIAZ

Meptypapovtal avaAutika o TPOmOG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotripto,
Alabpaotikn Stbaokalia,

EkmadeuTIKEG emIOKEYELS, Ektovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnoloakn
Spaotnplotnta Kadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUQWVA
UE TLC apx€G TOU ECTS

. ®doptog Epyaciog
Apaotnplotnta Efaprivou
Awalé€elg / Epyaotrplo 52
JUvolo Mabruatog 52

AZIOAOTMHzH OOITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfoAdynong,  MéBobdot
aétoAdynong, Aapoppwtikn n

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral

Kal agloAoyolvtal ypamtd oTo TEAog Tou €apvou.

O BaBuog tou pabnpatog kabopiletal amo tn ypart TeAKN

g€€taon og mooooto 70% Kkal amnod epyacia (ekmovnon
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SUUTTEPAOLATIKY, Aokwaoia | peAETng kat ocuyypadn epyaciag) mou divetal katd tnv
MoAdamAri¢  Emidoyrg, Epwtnoels | dldpkela tou e€aurvou o€ mooooto 30%.

Juvroung Amavtnong, Epwrtroglg
Avantuénc Aokiuiwy, EntiAvon
MpoBAnuatwv, [lpantn  Epyaoia,
ExkOean / Avagopd, [lpopopikh
Eé€taon, Anudoiwa  Mapouoiaon,

BaBpog Tehwkng E€€taong x 70% + Epyacia x 30% .

Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAluteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot mou
elvat npooBaciua amo Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Inuewwoelg Mabnuatog «Eloaywyr otnv HAektpovikr Mikpookormia» - . Kuptakidng, B. Mmivag
(2014)

http://ph277.edu.physics.uoc.gr/files/Electron_Microscopy Notes VBinas2.pdf

Baoka eyxelpibia:

«Physical Principles of Electron Microscopy: An Introduction to TEM, SEM, and AEM» - Ray Egerton
(2005)

«Transmission Electron Microscopy: A Textbook for Materials Science» - D.B. Williams, C.B. Carter -
Plenum Press, New York, (1996)

«Introduction to Conventional Transmission Electron Microscopy» - Marc de Graef, Cambridge
University Press, (2003)

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:

Journal of Microscopy

International Journal of Microscopy

Advanced Materials
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COURSE OUTLINE - ®©-277

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-277 SEMESTER | WINTER

COURSE TITLE | Electron Microscopy

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.qg. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Laboratory 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph277.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

¢ Know the basic principles of Geometry and Physical Optics and distinguish between
concepts such as Lenses, Diaphragms, Airy disk, Fresnel disk and Resolution.

* Be able to recognize different types of EM that should be used to select the correct
microscope type.

* Be able to develop the essential parts of an EM

* Be able to explain deflection phenomena and to distinguish terms such as depth of field and
depth of focus in electron microscopy

* Be able to combine his knowledge on vacuum theory for the successful design of an EM-
suitable vacuum system.

* To distinguish the properties and differences of X-ray analyzers and their capabilities in
identifying crystalline structures in order to unify their new knowledge

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management
information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues

Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment

Production of new research ideas

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for on line lessons and sources of knowledge

Create notes and standalone study method

Manage time and deadlines

(3) SYLLABUS
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General principles: Geometric and Physical optics- Imaging-Lenses- Simple/ stereoscopic
microscope- Apertures- Resolution/Airy disc.

The evolution of microscope: E/M radiation-Electron waves-X-ray microscope- magnetic lenses.
Existing types of E/Ms: TEM-TEM/R-STEM-SEM-EXMA

Fluorescence: Electron emission and ion emission Microscopes

Principles of magnetic lenses: Structure- Hysteresis- Faults- Depth of focus-Depth of field Imaging
and contrast: Sample preparation- observation processing- diffraction-Mass density- absorption-

apertures- noise

Vacuum principles: Basic concepts- Theory of gas motion-application to pumping systems-

operation of pumps- vacuum formation techniques- vacuum theory and technology-

instrumentation- designing a vacuum system

The TEM: Introductory principles- apertures- lenses- imaging system
Cristalline structure: Bravais structures- Miller indexes- defects

Electron Diffraction: Bragg’s law, Imaging and analyses- crystalline structures- structural and

planar defects- thin films

The SEM: Introductory- sample preparation- imaging and analysis processing- phase contrast-

EBIC method- applications Introduction to Electron Microanalysis: X-rays production, spectrum,

characteristic lines, analysis methods- topography- detection systems- EDS,WDS- imaging and

related problems

Qualitative and Quantitative microanalysis: ZAF method- Energy spectra- Kz ,Ka, Kf coefficients

Applications: Lab exercises / practical “on-hand” experience on sample preparation (use of

optical stereoscope/ plasma deposition) and the use of SEM / TEM

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as

Activity

Semester workload

Lectures

52

Course total

52
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the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation is done in Greek. Students are examined and

evaluated in writing at the end of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Course notes «Electron Microscopy» - G. Kiriakidis, V. Binas (2014)
http://ph277.edu.physics.uoc.gr/files/Electron_Microscopy Notes VBinas2.pdf

Textbooks:

«Physical Principles of Electron Microscopy: An Introduction to TEM, SEM, and AEM» - Ray Egerton

(2005)

«Transmission Electron Microscopy: A Textbook for Materials Science» - D.B. Williams, C.B. Carter -

Plenum Press, New York, (1996)

«Introduction to Conventional Transmission Electron Microscopy» - Marc de Graef, Cambridge

University Press, (2003)

- Related academic journals:
Journal of Microscopy
International Journal of Microscopy
Advanced Materials
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NEPIFPAMMA MAOGHMATOZ - ®-291

(1) TENIKA
2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN
TMHMA | OYZIKH2
EMINEAO ZNMOYAQN | MPONTYXIAKO
KQAIKOZ MAOHMATOz | ©-291 EZEAMHNO zZMOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ

Awdaktikn Epyaotnplou Mpoypappatiopol H/Y

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES
Tou padnuarog m.y. AtaAééelg, Epyaotnplakég AoKNoeLs k.Am. Av ot QPE3

TUOTWTIKEG HOVAOEG TOVEUOVTAL EVIXLQ YLA TO OUVOAO TOU UaBNuUaTog
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

Epyaotnplakeg AOKNOELG

lpooV<ate oelpég av xpetaoteil. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph150.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA
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Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnotakd AmoTEAETUAT TOU UATUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV EMLTUXN 0AOKANpwon Tou UadSnUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto

Mpooovtwy tou Evpwrniaikou Xwpou Avwtatng Eknaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  gxeLkatavorioeL mARpw¢ TNV UAN tou epyactnpiov @-150 “Xprioetg tou unoAoyiotr”

*  eMAUEL amopleg OXETIKES UE TNV MapATavVw UAN

*  umopel va mapouotlalel CUYKEKPLUEVA FEUATA TNE UANG Tou epyactnpiou

*  &ényei OUYKEKPLUEVEG EVVOLEG TPOYPAUUATIOUOU

*  va eunedwoel BaolkéG EVVOLEG TWV AELTOUPYLKWY CUOTNUATWY, aAyoplBuwy, anelkdviong
OUVAPTNOEWY, TPAEEWV TILVAKWY, EMECEPYATLAG KELLEVOU KOL AOYLOTIKWYV GUAAWV

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL 0T

MNapaptnua AutAwuarog kot napatidevral akoAoudwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oov9eon SeSouevwy kat
TIANPOWOPLWY, UE TN XProN KAl TWV armapaitnTwy
TexVoAoyLwv

lMpooapoyr O€ VEEG KATAOTAOELG

Afgn anopdoswv

Autovoun epyaaoia

Ouaédikn epyacia

Epyacia oe 51edveg neptBaiiov

Epyacia oe Siemotnuoviko neptBaiiov

Mapdaywyn VEwV EPEUVNTIKWY LEEWV

SxebLaouoc kat Staxeipton Epywv
3eBaoudG otn SLaPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
SeBaoudg oto uatko neptBaiiov

Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntag
kot evatodnoiac oe 9euata uAou

AOKNON KPLTLKIG KO QUTOKPLTLKIG

Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG

AAeG...

*  Avamtuén SLEMOTNUOVIKOU TIVEULOTOG
*  Xpnon VEwv TeEXVoAoyLwV

* AvalAtnon, avaluon kat cuvBeon dedopuévwy Kal TANPodopLWY, LE TN XPHON KAl TWV

QTAPALTNTWY TEXVOAOYLWV
*  Autovoun spyoaoia
*  Juvepyooia og opuddeg

*  [poaywyr TG SNULOUPYLKAG KoL ETTAYWYLKAG OKEYNG

*  Awaxeiplon Tou xpovou Kat poBEeCLWY

*  E€owkelwon pe tig TNE

*  Emwowwvia pe Toug dpoLtnTég

*  Adaokalia

*  Metdbdoon yvwoewv Kal SeflotiTwv

(3) NEPIEXOMENO MAGHMATOZ
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OL dolTNTEG CUPMETEXOUV OTN Sle€aywyn Twv epyactnpiwv xpriong tou unohoyloth (O-150 “Xpriceig

ToU unoAoytoti”).

BonBouv toug dpoltntég oTnV eMiAUCN €PYAOTNPLAKWY QOKACGEWV XPrONG UTIOAOYLOTWY Kol AUVouv

amnopieg katavonong tng VANG.

ErutAéov, oL pottntég culnTouV pe To SL6AcKoVTa TPOTOUG eMiAUGNE TwV SUGKOALWY TTOU

napoucotalovtal Katd tn Ste€aywyr Twv epyactnpiwy.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOAOTHZH

TPONOZ NAPAAOZHE
Mpoowrmo ue npoowrno, EE
QTTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xpnon T.I1.E. otn Atbaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Xprion H/Y yla eknaideuon, ebapuoyr] Kot TPoKTKY
Aaoknon.

Erukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email.

Xprion aclyyxpovng tnAeknaibeuong pe Thv mAathopua
Slaxeiplong padnong Moodle yia S1adBgon ekmatdeutikol
UALKOU, TTPOKTIKH AOKNnon, UTtoBoAR EpyacTNPLOKWV
Q0KNOEWV, KOL ETILKOWVWVIA.

OPIrANQZzH AIAAZKAANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon), KAk  Acgknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG emLOKEYELS, Ekmtovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyvikn
Snutoupyla, K.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  uadnotoakn
Spaatnplotnta kKadwe KaL oL WPEC N

: ®doprog Epyaciag
Apaotnplotnra pE o : v‘;u
Epyaotnplakeg AOKNOELG 90
JUvolo Mabruatog 90
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kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G ToU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emidoyng,  Epwtrioeig
Zuvroung Amavtnong, Epwtroeig
Avantuénc Aokiuiwy, ErtiAuon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwikn
Eéetaon AoUevoug, KaAAuteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

H afloAoynon yivetal ota eAAnViIkd. Ol poltntég
aglohoyouvtal mpodopkd KATd TNG SLAPKELA TOU
€pyaotnplakol padnuatoc.

(4) TYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

EKTTaeuUTIKO UALKO 0TV mAatdopua tnAekmaibeuong

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-291

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-291 SEMESTER | WINTER

COURSE TITLE | Programming with C - Teaching Assistant

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Laboratory exercises 6 3

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph150.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

understand the concepts of computing fundamentals presented at the course F-150
"Introduction to Computing"

resolve questions related to the course

present specific topics of the course

explain specific programming concepts

consolidate fundamental concepts of operating systems, algorithms, functions, graphs, array
operations, word processing and spreadsheets

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

Working in an interdisciplinary environment
Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Working independently

Collaboration in teams

Manage time and deadlines

Production of creative and inductive thinking
Familiarise with ICT

Teaching

Communication with students

Knowledge transfer

(3)

SYLLABUS

Students participate in the laboratory exercises of introduction to computing (F-150
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"Introduction to Computing").

They assist students in solving laboratory programming problems and answer student’s

questions.

In addition, students discuss with the teacher how to resolve the difficulties encountered during

the laboratories.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Use of ICT in teaching, applications and Hands-on training

Communication with students through the course’s website
and email.

Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises and communication.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Laboratory exercises 90
Course total 90

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,

The evaluation is done in Greek. Students are evaluated
orally during the course.
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multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Learning content on Moodle

- Related academic journals:

MOAIN NANEMIZTHMIOY KPHTHZ

12 SentepuBpiou 2019

oehida 432




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

NEPIFPAMMA MAOGHMATOZ - ®-292

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | -292 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

Awdaktikn Epyaotnplou Mpoypappatiopol H/Y

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
SlakpLta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaiec wpeg
Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

EBAOMAAIAIEZ
QPE2
AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

Epyaotnplakeg AOKNOELG

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

http://ph151.edu.physics.uoc.gr

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, S€ELOTNTEC
Kol Lkavotnteg kataAAnAou emunedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX 0AoKApwaon
ToU padnuarog.

2uuBouleuteite to MNapaptnua A

* [leptypan tou Enuedou twv Madnolakwv AoTeEAeouaTwy yLa Kade Eva KUKAO amoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emunmedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyog ouyypaprnc Madnotakwy ArtoteAeouatwyv

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  ExelL katavonoel mANpwe TNV UAN tou epyactnpiov @-151 “Eicaywyn otov lpoypauuatiouo
—_ CII

*  eMAUEL ammopleg OXETIKES UE TNV MapAmavw UAN

*  umopel va mapouotlalel CUYKEKPLUEVA FEUATA TNE UANG Tou epyaotnpiou

*  &ényei OUYKEKPLUEVEG EVVOLEG TPOYPAUUNTIOUOU

Fevikég IkavoTtnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AuTAwuatos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 AUTEG
QATTOOKOTEL TO Uavdnua;.

Availntnon, avaAuon kat cuvieon 6edousvwy | Zxeblaouog kat dtaxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG 0N SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtibelén kolvwVIkng, emayyeAUTIKAG KAt NGKAG

Autovoun epyaocia unevBuvotntag kat evatodnoiog os Jeuata uAou

Ouadikn epyacio A0KNON KPLTIKIG KOl UTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tng EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYIKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

*  Avamtuén SLEMOTNUOVIKOU TIVEU LOTOG

*  Xpnon VEwv TeEXVoAoyLwv

*  AvalAtnon, avaluon kat cuvBeon dedopuévwy Kal TANPodopLWY, LE TN XPHON KAl TWV
QTAPALTNTWY TEXVOAOYLWV

*  Autovoun epyoaoia

*  Juvepyoolia og opuddeg

*  [poaywyr TG SNULOUPYLKAG KoL ETTAYWYLKAG OKEYNG

*  Awaxeiplon Tou xpovou Kat poBEeCLWY

*  Efowkeiwon pe tg TNE

*  Emwowwvia pe Toug dpoLtnTég

*  Albaokalia
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*  Metdbdoon yvwoewv Kal SeflotiTwv

(3) NEPIEXOMENO MAGHMATOZ

OL poltnTéG CUPETEXOUV OTN SLe€aywyrn Twv epyactnpiwy mpoypappatiopol otn yhwooa C (P-151

“Eloaywyn otov Mpoypauuatiouo — C”).

BonBouv toug doltntég oTnV eMiAUGN EPYQOTNPLOKWY QLOKACEWY TIPOYPAUUATIOMOU Kol AUvouv

amopieg katavonong tng VANG.

ErutAéov, oL pottntég culnTouv pe To SLdAoKovTa TPOMoUG eMiAucng Twv SUGKOALWY TTOU

napoucotalovtal Katd tn Steaywyr Twv epyactnpiwy.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIONOTHZH

TPONOZ NAPAAOZHE
Mpoowrmo ue npoowrno, EE
QATTOOTAOEWG EKTIALOEVTN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.I.E. otn Abaokalia, atnv
Epyaotnpiakn Exnaibevaon, atnv
Emikotvwvia |UE TOUG QOLTNTEG

Xprion H/Y ylwa eknaideuon, ebapuoyr] Kot TpaKTIKH

aoknon.

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog

Kal péow email.

Xprion aclyyxpovng tnAekmaideuong pe Thv mAatdopua

Slaxeiplong padnong Moodle yia 81adBgon ekmatdeutikol

UALKOU, TTPOKTIKH AOKnon, uTtoBoAf EpyacTNPLOKWV

QOKACEWV, KOl EMKOWVWVIA.

OPIrANQZzH AIAAZKANIAZ

Meptypapovtal avaAutika o TPOmog
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAetn &
avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,
EkmaldeuTIkEG emLOKEYELS, Ekmtovnan

Apaoctnpiotnta

®oprog Epyaciag
E§aunvou

Epyaotnplakeg AOKNOELG

72

JUvolo Mabruatog

72
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UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAireyvikn
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta kKadwe KaL oL WPEG N
kaBobnyoUuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

AZIOAOTHzIH ®OITHTQN

Meptypapn ™mge Stadikaoioc
aéloAdynong

Mwooa  AfloAdynong,  MéGobdot
aétoAdynong, Aiapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtrioeig
ouvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, ErtiAluon
MpoBAnuatwv, [lpanty  Epyaoia,
ExkOeon / Avagopd, [lpopopikn
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoUevoug, KaAAiteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug QPOoLTNTES.

H aflohoynon yivetat ota eAAnVIkd. Ol poltntég
aglohoyouvtal mpodopkd KAt ThG SLAPKELA TOU
€pyaotnplakol padnuatoc.

(4) IYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

Xatlnytavvakng N. (2012). H ylwooa C e BaBog. ABrva: KAel8aplBuog
Toelikng . & Toehikag N. (2012). C: And tn Bswpla otnv Ebapuoyr]. ABAva: Toehikng
Kerninhan B. & Ritchie D. (2004). H yAwooa npoypappatiopou C. (petad.: Mwpaitng ©.), ABrAva:

KAewbapiBpog

EKTaeuUTIKO UALKO 0TV MAatdopua tnAeknaibeuong

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®©-292

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-292 SEMESTER | SPRING

COURSE TITLE | Programming with C - Teaching Assistant

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Laboratory exercises 6 3

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph151.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area
* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B
* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* understand the concepts of programming presented at the course F-151 "Introduction to

Programming - C"
* resolve questions related to the course
* present specific topics of the course
* explain specific programming concepts

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these

appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary
technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment

Production of new research ideas

Project planning and management
Respect for difference and multiculturalism
Respect for the natural environment

Showing social, professional and ethical
responsibility and sensitivity to gender issues

Criticism and self-criticism
Production of free, creative and inductive thinking

Others...

*  Working in an interdisciplinary environment
*  Search for, analysis and synthesis of data and information, with the use of the necessary

technology
*  Working independently
*  Collaboration in teams
* Manage time and deadlines

*  Production of creative and inductive thinking

*  Familiarise with ICT

* Teaching

*  Communication with students
* Knowledge transfer

(3) SYLLABUS
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Students participate in the laboratory exercises of C language (F-151 "Introduction to

Programming - C").

They assist students in solving laboratory programming problems and answer student’s

questions.

In addition, students discuss with the teacher how to resolve the difficulties encountered during

the laboratories.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Use of ICT in teaching, applications and Hands-on training

Communication with students through the course’s website
and email.

Use of Asynchronous learning deploying Moodle LMS for
Learning content delivery, hands-on training, submission of
laboratory exercises and communication.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity Semester workload
Laboratory exercises 72
Course total 72

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of

The evaluation is done in Greek. Students are evaluated
orally during the course.
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evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Hatzigiannakis N. (2012). Xat¢nytavvakng N. H yl\wooa C oe BdBog. Athens: KAeldaplOuog

Tselikis G. & Tselikis N. (2012). ToeAikng I'. & ToeAikag N. C: Ano tn Bewpia otnv Edapuoyry. Athens:

Toelikng

Kerninhan B. & Ritchie D. (2004). H yAwooa mpoypappatiopot C. (trans.: Mwpaitng ©.), Athens:

KAewbapBpog
Learning content on Moodle

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®293

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOz | ©-293 EEAMHNO 2MNOYAQN | EAPINO

TITAOZ MAGHMATOS | Abaktikri Epyaoctnpiov Quotkrig |

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU Ol NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padniuaroc m.y. AlaAééels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVASEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. . , , AIAAZKANIAZ
avaypayte 1 eBdouadiaieg wpeg Stbaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV
Epyaotnplakeg AOKNOELG 6 3

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL AVAXAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | T

yevikou unoBadpou,
£L61koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MNPOAMNAITOYMENA MAGHMATA: | To uaBnua £XEL WG TPOATALTOU LLEVO TNV EMLTUXH
napakoAolBnon oto uadnua EPTAITHPIO OYZIKHE | (D108)

FAQzzA AIAAZKAAIAZ ko | EAAnVIKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://www.physics.uoc.gr/el/courses/62
MAGHMATOZ (URL)

(2) MAGOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypagpovral Ta uadnolakd AmOTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadnUaTog.

SuuBouleurteite to Mapdaptnua A
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* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpooovtwv tou Evpwriaikou Xwpou Avwtatng Eknaideuong

e [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na eniBAEMEL TNV EKTEAECN MELPAUATWY UNXAVLKAG artd doLTnTEG

*  Na a&loloyei TNV Katavvonon Twv MEPOUATIKWV HEBOSWV KaL TWV OXETIKWV APXWV TNG
Duotkng

*  Na afloloyei tig avadopég mou katabBEtouv oL GoLTtnTES

*  Na e€nyel tig melpapatikég Stadikaoieg kal tig peBodoug avaluong Sedouévwv

*  Na emAlel TpoPARUATO TTOU MAPOUGLATOVTAL KATA TNV EKTEAECH TWV TELPAUATWY

Fevikég IkavoTtnTeg

AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aVaypaQovTalL oTo
Mapaptnua AutAwuarog kot napatidevral akoAoudwe) o€ moLa / mMOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oUv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV QmapaitnTwy

TEXVOAoyLwv JeBaou6G 0Tn SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTN T
lpooappoyn O€ VEEC KATAOTAOELC 2eBaoog ato uatko neptBaAlov

Afn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkrg umeuBuvotntag

kot evatodnoiac oe 9éuata euAou
Autovoun epyaaoia

AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia

Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNC KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyaocia oe Siemotnuoviko neptBaiiov
AAeG...
Mapaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

AQn anodpdoswv

AVATITUEN KPLTIKAG OKEYNG — AOKNON KPLTLKAG
Enibelén emayyeApaTIKAG Kal nOKAG umteuBuvdTnTOg
Alaxeilplon Tou XpOvou Kol TpoBEeapLWY

(3) NEPIEXOMENO MAOGHMATOZ

OL ¢oltnNTéC CUMUETEXOUV OTNV €TIBELEn TWV TEPAUATWY KATA TN SLAPKELA EKTEAEONG TWV
Epyactnpiwv Quaotkig |, kat Bonbolv Toug GUUPOLTNTEG TOUG OTNV KATOVONGCN TWV TELPAUATIKWY
pHEBOSWY Kol Twv avtiotolywv ¢uoikwyv dalvopévwy. EmmAéov oL doltntég oculntolv UE TO
S6dokovta TPoOMoug emiluong twv SUCKOALWV TIou Ttapouctalovtal Katd tnv Sdackalia Ttwv
epyaotnplwv. Emopévwg n didaktéa UAN MepAAUPBAVEL TIG TIELPAUATLKEG OLOKACELS TWV EPYACTNPLWY
KaBwg kal tnv avtictoyn Bswpia DUGCLKAG Kot aVAAUGONG TIELPAUATIKWY UETPHOEWV.
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(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | Mpoowmo pe mpdowmo
Mpoowrto ue npoowrno, E§ anootdoews
eknaibevon KA.

XPHZH TEXNOAOTIQN | Emkowvwvia pe toug dpoltnTtég péow Lotooelibag pabripatog

NAHPO®OPIAZ KAI EMIKOINQNIQN | kot péow email.
Xprion T.M.E. otn Albackalia, otnv
Epyaotnpiakn Exnaibevon, otnv Emkotvwvia
LE TOUG POLTNTEG

OPTANQZH AIAAZKAANIAZ A Stnra ®doptog Epyaciog
paacthptott Eéaunvou

Meplypagovrar  avaAutika o TPOmMOG Kat EpvaoranaKéq AOKr’]OEL(‘, 60
uedodbdot dtdaokaliag. Alépewcn Epy. AVO(d)OpU'JV 30

Aladéelg, Seuwvapia, Epyaotnpiakn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn

(Tomo¥¢tnaon), KAwukry Aoknon, KaAAwteyviko

Epyacotijpto, Aabpaotikn Sibaokalia,

EKtauSeUTIKEG ETLOKEYELS, Ekmovnon UeAETnG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutoupyia, K.Am.

YUvoho MabBnpuatog 90

Avaypd@ovtal oL wWpes UEAETNG TOU @oLTnNTh
yla kade padnoiakn Spaotnplotnta kadwe Kot
oL WPEG Un kadobnNyoULEVNG UEAETNG CUUPWYVA
UE TIC apxE¢ tou ECTS

AZIOAOTMHzH OOITHTQN

Mepwpaepr tne Sadikaciag agioAdynang H a&loAoynon yivetal ota eAAnvikd. OL pottntég

aéloloyouvtal BAosl Tng amddoon ¢ TOUG 0TO EPYAOTHPLO
wooa A&oAdynong, Médobot aloAdynong, ¢ v B ns ns S Py ne

MQUOPQWTIKA 1 SUMTEPaOUaTIKY, AoKiuaoia (katavvonon Twv MEPAUATWY, CUUIETOXH 0Th SLEAKTIKA
MoAanAric  Emidoyic, Epwtriosic Suvrouns | Stadkaola, UT[EUGUVO'U]TO().

Anavtnong, Epwrtrioeic Avamrtuéne Aokuuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaocia,
ExkOeon / Avagopa, [poopikn Eé€taon,
Anudota Mapouciaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avagépovtat pnta mPoodLOpLOUEVA KPLTHPL
aéloAdynong kat eav kat ou eivat npooBdotua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

Epyactnplakég Aokroelg Quaotkig: Mnxavikn - Ogppdtnta, A. Zélag, Mavemniothuio KpAtng, HpdkAelo
(2013)

«Physics for Scientists & Engineers», R. Serway (Topot | & 1ll), Metadpaon A. PeaBdvng

«Physics» D. Halliday & R. Resnick (Topog A’), Metddpaon I'. NMveupotikog & I. Memovidng

Data reduction and error analysis for the physical sciences, P. R. Bevington & D. K. Robinson (McGraw
Hill, 1992; 2000)
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MBavotnteg kat 2tatiotikh (Schaum’s Outline Series), M. R. Spiegel, Metadpaon 2. Nepoidng

- JuvaQrn EMLOTNUOVIKA TTEPLOSIKA
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COURSE OUTLINE - ®-293

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-293 SEMESTER | SPRING

COURSE TITLE . . .
Physics Lab | — Teaching Assistant

INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awardedfor'" separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits

Lab sessions 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: Prerequisite courses are: Physics Laboratory | - Mechanics &

Thermodynamics

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://www.physics.uoc.gr/en/courses/62

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* Supervise the execution of mechanics experiments by undergraduate students
*  Assess the understanding of experimental methods and the relevants Physics principles
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*  Assess the student’s lab reports
*  Explain the experimental aparatus / methodology and the data analysis methods
* Solve problems that may occur during the course of the lab sessions

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Decision making

Development of critical thought

Criticism

Development of professional and ethical responsibility
Manage time and deadlines

(3) SYLLABUS

The role of the students who act as TAs is to assist their fellow students to understand the
experiments their are about to perform and also evaluate their knowledge. The TAs discuss with the
course instructor in order to identify and address the major difficulties the students have with the
experiments.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
Lab Sessions 60
Grading 30

The manner and methods of teaching are
described in detail.
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Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Course total 90

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation of the students is in Greek.

The students are evaluated based on their performance in
the Lab, participation in the teaching process, and degree of
responsibility.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Laboratory exercises in Physics: Mechanics and Heat, A. Zezas, University of Crete, Herakleion, 2013

Physics for Scientists and engineers, R. Serway

Physics, D. Haliday & R. Resnick

Data Reduction and Error Analysis for the physical sciences, P.R. Bevington & D.K. Robinson

Probabilities and Statistics, M. R. Spiegel, Schaum’s Outline Series

- Related academic journals:
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NEPITPAMMA MAOHMATOZ - ®-294

(1) TENIKA
2XOAH | OETIKQON KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOE MAGHMATOS | ©-294 EZAMHNO SMOYAQN | Ecpwvd

TITAOZ MAGHMATOZ

Awdaktikn Epyaotnplou Quaotkig i

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TIEPITTTWON TTOU OL TILOTWTLKEG LOVASEG ATTIOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatoc m.y. AlaAésic, Epyaotnplakéc AGKAoeLc K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG LOVASEG AITOVEUOVTAL EVIaia yLa TO OUVOAO TOU UaBnUaTog MONAAEZ
. - ; ’ AIAAZKANIAZ
avaypate ti¢ eBdouadiaies wpeg Stdaokaliag kot To cUVoAo Twv
TUOTWTIKWV povadwy
Epyaotnplakeg AOKNOELG 6 3

(6).

lpooVate gelpég av xpelaotei. H opyavwon Stbaokaliag kat ot
SLéakTikEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOX MAGHMATOZ

yevikoU urtoBadpou,

£L8tkov untoBadpou, elbikeuang

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MNPOANAITOYMENA MAGHMATA:

OXI

TAQ2ZA AIAAZKAAIAZ kou
EZETAZEQN:

EAANVIKA

TO MAGHMA NPOz®EPETAI ZE
Q®OITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata

SuuBouleurteite to Mapdaptnua A

Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Eknaibeuong

* [lepiAnmtikog O6nyog auyypapric Madnotakwv AmoteAeoudtwy

Meptypagpovral Ta uadnotakd AOTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enunédou mou Sa AITOKTIOOUV OL (POLTNTEG UETA TNV ETLTUXN 0AOKApwon Tou uadniuaTog.

* [lepypacpn tou Emunédou twv Madnaotakwyv AroteAeoudtwy yla kade Eva kUkAo omoubwv cuugwva ue to lMAaioto

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy A Biov Madnaonc kat to lNapaptnua B
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TELPAUATIKAG Sladlkaoiag.

Me tnv entuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba eival os Béon:

. Na avacuvBécel tn yvwon Twv Gavopévwy Tou HAEKTPOUAYVNTIOUOU MECW TNG MEAETNG
OXETLKWV EPYOOTNPLOKWY OOKACEWV, YO TV OAOKANPWHUEVN TTApouUaiact] Toug g GoLTNTEG.

. Na evrtomilel ta onpeia tng Bewplag KAl TwWV AOKAGEWV TTOU SUGKOAEVUOUV TOUG GOLTNTEC.

. Na g€nyel pe Tpomo euvonTto aAAd KaL EMLOTNUOVLKA aKPLBH TG Amopieg TwV GpoLtnTwv.

. Na pabeL nwg pmopei va e€etdlet kat va aflohoyel Tnv anodoon Twv GoLtnTWV KATd Thv
nipodopLkr €€€TACN TOUG MAVW OTN BEwpia OXETIKA LE TNV AOKNON KoL 6TV KATAVONGh TG

Fevikég IkavotnTeg

AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VO EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aVaypaQovTalL 0To
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oOveon SeSouevwy kat
TIANPOWOPLWY, UE TN XProN KAl TWV AmapaitnTwy
TeXVOAoyLwV

lpooapoyr O€ VEEG KATAOTAOELG

Afgn anopdoswv

Autovoun epyaaia

Ouadikn epyacia

Epyacia oe 51edveg neptBaiiov

Epyacia oe Stemotnuoviko neptBaiiov
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

SxebLaouoc kat Staxeipton Epywv

eBaoudG otn SLaPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOMIKOTNTA
SeBaoudg ato puatko neptBaiiov

Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ umeuduvotntac
Kot evatodnoiac oe Yeuata euAou

AOKNON KPLTLKIG KO QUTOKPLTLKIG

Mpoaywyn t¢ eEAeUBePNE, SNULOUPYIKNC KAL ETTAYWYLIKNC OKEYNG

AAeG...

¢ Metddoon yvwoewv Kat Se€lotrtwv

¢ Avamrtuén emotnuovikng okéPng

¢ Xpnon g BLBAL0BAKNG Tou mavemniotnuiou Kat moAAamAwY BLBALoypadLkWY TRYWV yla Thv
avaltnon mNYWV, TPOCOUOLWOEWVY Kal NAEKTPOVIKWY Habnudtwy and to Sladiktuo

e Avamrtuén kavotntag kabodrynong kal StbaokaAiag dolttntwv
¢ Juvepyaoia pue GAAoug (cupdOoLTNTEG TOU Kal ToV MIKEPAAA G TOU Epyactnpilou)

¢ Avamtuén wavotntag kpiong tng anddoong ¢olTtnTWY 0 EPYO0OTNPLOKEG AOKIOELG.

(3) NEPIEXOMENO MAGHMATOZ

Epyactnpiwv Quaotkig I, kat Bonbouv

OL ¢bolTtNTEG OUPUETEXOUV OTNV emibelén Twv TMEPAUATWY KOTA T OLApKEL EKTEAEONG TWV

TOUG CUNPOLTNTEG TOUG OTNV KATAVONCN TWV TIELPAMATIKWY

pHEBOSWY Kal Twv avtiotolywv duokwv dawvopévwy. EmumAéov ol doltntég oulntolv UeE TO
Sl6acokovta tPomoug emiluong twv SUCKOALWV Tou Tapouctalovtal katd tnv Sidackalio Ttwv
epyaotnplwv. Emopévwg n ddaktéa VAN ep\aUBAVEL TIG TIELPAUATIKEG OLOKAOELS TWV EpyaoTnpiwy,
v avtiotolyn Bswpia Quoikng kot LeBOGSoUG AVAAUGNG TTELPOUATIKWY LETPHOEWV.

(4) AIAAKTIKEZ kot MAGHZIAKEE ME@OAOI — AZIONOTHEH

TPONOZ NAPAAOZzHZ
Mpoowrto ue npdowrno, E§ anootaoews
eknaibevon k.Am.

MNpOowMo e MPOOWTO, HECW NAEKTPOVLKAG TAATHOPUOG
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MAGHMATQON

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnian T.M.E. otn Albaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Emtikowvwvia
UE TOUG (POLTNTES

Xprion H/Y ylwa eknaideuon, ebapuoyr] Kot TPaKTIK &oKnon.
Erukowwvia pe toug dpoltntég péow email. Xprion tng
mAatdopuag Open EdX yia tnv mapakohouBOnon SLaktikou
UALKOU , TNV UTOBOAR EPYAOTNPLAKWY LOKAOEWVY, KAl TV
ETKOWWVIA PE TOug dpoltnTEG péow forum.

OPTANQZH AIAAZKAAIAZ
Meplypagovrar  avaAutikd o TPOMOG Kot
uedobol Stbaokaliag.
Aladéetg, Seuwvapia, Epyaotnpiaxry Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tomo¥¢tnaon), KAwikn Acknon, KaAAiteyviko
Epyacotijpto, Awabpaotikn Sbaokalia,
EKaSeUTIKEG €MLOKEYELG, EKmOvnon UEAETNG
(project), Suyypaen epyaociac / epyaciwy,
KaAAwteyvikn dnutoupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QOLTNTH yLa
kade padnotakn Spaoctnplotnta kadwe Kat ot
WPEG 1N kaBoSnNyoUUEVNG UEAETNG OUUPWVA UE
TG apxEG tou ECTS

Apagtnpiotnta  @oprog Epyaociag E§aurivou
Epyactnplakég Aokroetg: 39
MeAETN aoKNOEWV: 51
YUvolo Mabruarog: 90

AZIOANOTHZH ®OITHTQN
Meptypapn tne dtadikaoiac aétoAdynong

Mwooa A&loAdynong, MeSobot aloAdynong,
AlQUopPWTIK 1 Suunmepacuatiky, Aokiuaoia
MoAAartAri¢  Emtdoyric, Epwtrioelc  Zuvtoung
Anavinong, Epwtioelg Avamtuéng Aokiuiwv,
Entiluon  MpoBAnudatwv, [panti Epyaoia,
ExkOeon / Avagopda, [pogopikn Eé€taon,
Anuodota Mapouoiaon, Epyaotnpiakn Epyaoia,
KAwvikry  Eé€taon  AoUevoUg,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avaépovtal pntd TPoobLopLOUEVA KPLTHPLAL
aéloAdynong kat eav kat mou givat npoaBaotua
Q7O TOUG (POLTNTEG.

Ol dottntég alodoyouvtal amd Thv §pAch Toug KATd T
Slapkela Tou padruatog aAAd kat tnv aflohdynon toug and
TOUG dOoLTNTEG TTOU TtapakoAouBoUv To Hadnua oto TéAog
Tou efaunvou.

(4) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

2002
«Physics for Scientists & Engineers», R.

(EAANvikr) €kSoan, EMN)

- JuvaQr) EMLOTNUOVIKA TTEPLOSIKA:

Inuewwoelg Mabnuatog: “Epyaoctnplakég Aokioelg Quotkng 1”7, Empuélela E. Apakakng, HpdkAeLo,

Serway (Topog Il), Metadpaon A. PeoBavng

“Electricity and Magnetism: Berkeley Physics Course v.2”, E.M.Purcell, McGraw-Hill, NY, 1965
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NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

(1) GENERAL
SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-294 SEMESTER | Spring
COURSE TITLE | Physics Lab Il - Teaching Assistant
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.
lectures, laboratory exercises, etc. If the credits are awarded for the Tl;l_llt)C[IJ-ll:l;IG CREBLIE
whole of the course, give the weekly teaching hours and the total credits
Laboratory exercises 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised general
knowledge, skills development

C

PREREQUISITE COURSES:

NONE

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

(2) LEARNING OUTCOMES

Learning outcomes

Consult Appendix A

the European Higher Education Area

* Guidelines for writing Learning Outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
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Upon successful completion of the course, students will be able to:

* Reorganise their knowledge of Electromagnetism phenomena through the study of the relevant
laboratory exercises, for their presentation to students.

« Identify the points of the theory and laboratory exercises that the students cannot understand
easily.

» Explain the students queries in a clear and scientifically accurate manner

* Learn how to review and evaluate student performance during their their oral examination on the
theory of the lab experiment and on understanding the experimental process.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

¢ Use of the university library and multiple bibliographic sources for search for online experiments
and lessons as well as simulations.

¢ Transmitting knowledge and skills

» Developing skills of students guidance and teaching.

» Collaboration with others (his fellow students and the head of the lab course)

» Development of scientific thinking

» Developing the capacity to judge the performance of students in laboratory exercises.

(3) SYLLABUS

The role of the students who act as TAs is to assist their fellow students to understand the
experiments they are about to perform and also evaluate their knowledge. The TAs discuss
with the course instructor in order to identify and address the major difficulties the students
have with the experiments.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face, through online platform.

Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students by email. Using the Open EdX
COMMUNICATIONS TECHNOLOGY | platform for teaching materials, submission

Use of ICT in teaching, laboratory education, | |aboratory exercises, and communication
communication with students
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MAGHMATQON

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
Visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Laboratory exercises 39
Study 51
Course total 90

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of evaluation,
summative or conclusive, multiple choice
questionnaires, short-answer questions, open-
ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students

Students are evaluated by their activity in the lessons
classroom and forum and by their evaluation by the students
who attend the lesson.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

2002
«Physics for Scientists & Engineers», R.

(EAANvikn €kSoan, EMN)

- Related academic journals:

Inuewwoelg Mabnuatog: “Epyaotnplakég Aokroelg Quatkng II”, Empéleia E. Apakakng, HpakAeLo,

Serway (Touog Il), Metadpaon A. PeoBavng

“Electricity and Magnetism: Berkeley Physics Course v.2”, E.M.Purcell, McGraw-Hill, NY, 1965
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NEPIFPAMMA MAGHMATOZ - ®-295

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOHMATOzZ | ©-295 EZEAMHNO ZMNOYAQN | Xelpepvo

TITAOZ MAGHMATOZ2 , , , ,
Aibaktikn Epyaotnpiov Quaotkng Il - Onttikn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU paSnAuaToc 1.y, AlaAésels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG UOVABSEC ATTOVEUOVTAL EVIAIX YLa TO GUVOAO TOU UaTNUATOG MONAAEZ
. o . , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stbaokaliag kat To cuvolo Twv
TUOTWTIKWV UoVASwV
Epyaotnplokég AoKNOELG 6 3

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6akTIkEG uEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAGHMATOZ | T

yevikou unoBadpou,
£L6tkoU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MNPOAMNAITOYMENA MAGHMATA: | To udbnua €xeL wg mpoarmattolevo to Epyaotriplo Quaotkig
Il (®-208).

FAQZZA AIAAZKAAIAL ko | EAAnviKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA |  http://ph208.edu.physics.uoc.gr/
MAGHMATOZ (URL)

(2) MAGOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnolakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadniUaTog.

SuuBouleurteite to Mapdaptnua A

* [lepypacn tou Emutédou twv Madnotakwv AoteAeoudtwy yLa kade éva kUkAo omoudwv auupwva ue to MAaioto
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Mpooovtwy tou Evpwriaikou Xwpou Avwtatng Eknaideuong
* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvtwy A Biov Madnonc kat to Mapaptnuc B
* [lepiAnmtikoc O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba eival os Béon:

*  Na eniBAEMEL TNV EKTEAEDN MELPAUATWY OTITIKAG altd GOLTNTEG

*  Na a&loloyel TNV Katavoncon Twv MELPAUATIKWY HEBOSWV KaL TWV OXETLKWY OpXWV TNG
Duotkng

*  Na a&loloyei tigc avadopég mou katabBEtouv oL GoLTtnTES

*  Na e€nyel tig melpapatikég Stadikaoieg kal tig peBodoug avaluong Sedouévwv

*  Na e\l TpoPARUATO TTOU MAPOUGLATOVTAL KATA TNV EKTEAECN TWV TELPAUATWY

Fevikég IkavotnTeg

AauBavovtag untoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTal aTo
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) o€ moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avadvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV amapaitnTtwy

TeXVOAoyLwv 2eBaou6G 0Tn SLAPOPETIKOTNTA KAl OTNV TOAUTIOALTIOULKOTNTAL
lpooappoyn O€ VEEC KATAOTAOELC 2eBaouog ato uatko neptBaAlov

Anfn anopdoswv Entibetén kowwvikrig, emayyeAuatiknc kat nkn¢ uneuduvotntac

kot evatodnoiac oe 9éuata euAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn tn¢ EAeUVEPNS, SNULOUPYIKNG KAL ETTAYWYLKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyaocia og Stemotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

Opadikn epyacia

Katopeplopog epyaclwv

Avaltnon Kal eKuadnon KovoUpyLwv UTTOAOYLOTIKWY EpYaAEiwv
YAomoinon EMOTNUOVIKWY EPYACLWY

Alaxeiplon XpOvou Kal poBeouLwv

(3) NEPIEXOMENO MAOGHMATOZ

leWUETPIKA omTIkA, Aemtol pakol — Stadoon otnv UAn, Seiktng SLAOAAONG — OMTIKEG KOWAOTNTES —
TMOAWGN WTOG — OMTIKA hpAypaTA — OTTIKA TipLopata-iepiBAacn Fraunhofer — omtikn evepydtnta —
nieplBAaon UKPOKUUATWY — GOCUOTOOKOTILA EKTIOUTNG-TOXUTNTA TOU PwTOC

OL dOoLTNTEG CUMUETEXOUV OTNV ETIBELEN TWV MEPAPATWY KATA TN SLAPKELA EKTEAEGNC TWV
Epyactnpiwv Quaikig |, kat BonBoulv toug cudOLTNTEG TOUG OTNV KATAVONGON TWV MELPAMATIKWY
HEBOS WV Kal TwV avtiotolywv GUCKWV palvouévwy. EmumAéov ol poltnTtég oulnTtolv e To
SL6dcokovta Tpomoug eniluong Twv SUCKOALWY oV TtapouactdlovTal Katd thv Stdackalio Twv
epyaotnpiwv. Emopévwe n dtdaktéa VAN mepAaBAVEL TIG TTELPAUATIKEG AOKNOELG TWV EpyaoTnpiwy
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kKaBwg kat tnv avtiotoxn Bewpla OQUOLKAG KAl AVAAUCNG TIELPAUATIKWY LETPHOEWV.

(4) AIAAKTIKEZ koe MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpboowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
LE TOUG POLTNTEG

Xprion H/Y ywa avdAuon dedopévwy.

Emukowwvia pe toug dpoltntég péow LotooeAibag pabnuatog
Kal péow email.

OPIrANQZzH AIAAZKANIAZ

Meplypagovrat  avaAutika o TPOmMoG  Kat
uedobol Stbaokaliag.

Aladéetg, Seuwvapia, Epyaotnpiakn Aoknon,
Acknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo, MpakTikn
(Tormo9¢tnaon), KAwuwkry Aoknon, KaAAwteyviko
Epyacotipto, Aabpaotikn Sibaokalia,
EKaSeUTIKEG ETLOKEYELS, Ekmovnan UEAETNG
(project), Suyypan epyaciac / epyaciwv,
KaAAwteyvikn dnutovpyia, K.Am.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnolakn SpaotnplotnTa KAdwe Kot
0oL WPEG un KadobnNyoUEVNG UEAETNG CUUPWYA
UE TIC apyEG Tou ECTS

®oprog Epyaciag

Apaotnplotnra Eaprivou

EpyaotnplaKeG AOKNOELG 60
AbpBwon Epy. Avadopwv | 30

JUvolo Mabruatog 90

AZIOANOTHZH ®OITHTQN
Meptypapn tne dtadikaoiac aétoAdynonc

Mwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SUUEPACUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeic Avarmtuéng Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
EkOeon / Avagopa, [pogopikn Eé€taon,
Anuodota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtat pnta mpoodLOpLoUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat npooBdotua
Q7O TOUG (POLTNTEG.

H aflohoynon yivetat ota eAAnvikd. Ot dottntég e€etalovral
TIPOOWTILKA KATA TN SLdpKeLa Tou KABe epyactnpiovu,
napadidouv ypantég epyacieg kat aflohoyouvtal ypantd
KOLL TLELPALUOTIKAL O0TO TEAOG TOU €€apLrvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:
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1. Hecht, Optics, Addison Wesley

2. Avaotaodkng E, Z0yxpovn Nelpapoatikr) Omtikr, Ek6ooelg EMM

3. Fowles G. R., Introduction to Modern Optics, Dover

4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE - ®-295

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-295 SEMESTER | Winter

COURSE TITLE Physics Laboratory Il - Optics

INDEPENDENT TEACHING ACTIVITIES

W . . WEEKLY
if credits are awarde for'" separate compon'ents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lab sessions 6 3

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | The course has as prerequisite the successful completion of
the course of Laboratory Physics Il (D-208)

LANGUAGE OF INSTRUCTION | GREEK
and EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph208.edu.physics.uoc.gr/

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

¢ Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes
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Upon successful completion of the course, students will be able to:

* Supervise the execution of mechanics experiments by undergraduate students

*  Assess the understanding of experimental methods and the relevant Physics principles
*  Assess the students’ lab reports

*  Explain the experimental apparatus / methodology and the data analysis methods

* Solve problems that may occur during the course of the lab sessions

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Decision making

Development of critical thought

Criticism

Development of professional and ethical responsibility
Manage time and deadlines

Teamwork

Work sharing

Test and learn new computer tools

(3) SYLLABUS

Geometrical optics, thins lenses — propagation through matter, refractive index — optical cavities
— polarization of light — diffraction gratings — prism-Fraunhofer diffraction — optical activity —
Fresnel diffraction, microwave diffraction — emission spectroscopy-speed of light

The role of the students who act as TAs is to assist their fellow students to understand the
experiments that they are about to perform and also evaluate their knowledge. The TAs discuss
with the course instructor to identify and address the major difficulties the students have with
the experiments.

(4) TEACHING and LEARNING METHODS - EVALUATION
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DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND

COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of computers

Communication with the students through the web site of

the course and through e-mail

TEACHING METHODS

The manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,
etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lab Sessions 60
Grading 30
Course total a0

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The evaluation occurs in the Greek language. Students are

examined during the course, deliver written reports, and are

evaluated in laboratory and written exams at the end of the

semester.

(6) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Hecht, Optics, Addison Wesley

2. Anastasakis, Modern Experimental Optics, Press of the National Technical University of Athens.

3. Fowles G. R. Introduction to Modern Optics, Dover
4. Introduction to Optics, 2nd edition, Frank L. Pedrotti and Leno S. Pedrotti (Prentice Hall) 1996.

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - 1®296

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | ©-296 EZEAMHNO ZMNOYAQN | XEIMEPINO

TITAOE MAGHMATOZ | Atdaktikn Atadiktuakwv Madnuatwy S0yxpovns Quotkiic |

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOT) TTOU OL TILOTWTLKEG AOVAOEG ATTOVEUOVTAL OE
o . . , EBAOMAAIAIEZ
SlakpLra puépn tou padnuatog mi.x. AlaAeéetg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) , . L, AIAAZKANIAL
T0 oUVOAo Tou puadnuarog avaypayte tic eBdouadlaies wpeg

Stdaokaldiac katl To cUVOAO TWV MLOTWTIKWY UoVaSdwV

Epyaotnplakeg AOKNOELG 3 3

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | T

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.physics.uoc.gr/el/courses/145
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINIULATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTES
Ko Lkavotnteg kataAAnAov emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
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TOU uadnuarog.

2uuBouleuteite to MNapaptnua A

e [lepypapn tou Emunédou twv Madnotakwv AoteAeoudtwy yLa kade éva KUKAo armoudwv
oUuewva ue to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong
e [lepypapikol Acikteg Emuneébwy 6, 7 & 8 tou Eupwrnaikou lMAataoiov Mpoooviwv Aid Biou

Maidnaong kat to Mapaptnua B

e [lepiAnntikog O8nyoc¢ ouyypapric Madnotakwv AmoteAeouatwy

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Ba eivat o 9éon:

*  Na opyavwVeL TIC YVWOELG TOU OTNV UAN ToU Uadnuatog wWoTe va UITOPEL va TG TAPOUCLAOEL

O€ QOLTNTES

*  Na evronilel ta onueia ¢ Fewpiag KAl TwWV AOKNOEWV TTOU SUCGKOAEUOUV TOUC POLTNTEG

*  Na gényel ue tpomo euvonto aAdd kat emLoTNUOVIKA aKPLBN TIG ATTOPLEG TWV POLTNTWV

*  Na yeipiletal Ta NAEKTPOVIKA EpyaAEia TTOU EVOEYOUEVWE VAL XPELATTOUV YL TNV
ETLKOLVWVIN UE TOUG QPOLTNTEC TOU UATNUATOC.

Fevikég IkavoTtnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES

avaypdpovtal ato Mapaptnua AUTAwuaTos kot mapatidevral akoAdoUdwc) oe mota / TOLEG QO AUTEG

QaTTOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvdeon Sedouevwv
KoL TANPOPOPLWY, LUE TN XPHON KL TWV
anapaitnTwy teYVoAoylwv

lMpooapuoyrn o€ VEEC KATAOTATELG
Anyn aropacewv

Autovoun epyaocia

Ouadikn epyacio

Epyacia o€ d1evveg meptBaiiov
Epyacia o€ diemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

2xeblaouog kat Slaxeipton Epywv

2eBa00g otn SLaPOPETIKOTNTA KL OTNV
TTOAUTTOALTIOULKOTN T

2eBaoog oto puaotko nmeptBaAiov

Emtiéelén kolvwVikng, emayyeAUTIKAG KAt NYKAG
untevBuvotntag kat evatodnaoliog oe Feuata uAou

A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Mpoaywyn tn¢ eEAeUTEPNG, SNULOUPYIKNG KoL
EMAYWYLKNG OKEYNC

Xprion tng BLBAL0BR KNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv

Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY HaBnudtwyv amno to dtadiktuo

Juvepyaoia pe dAoug

Alaxeilplon Tou XpOvou Kol TpoBEeCLWY
Avamtuén emOTNUOVIKAG oKEYNG
Xprion VEwV TeEXVoAoyLwv

Autovoun epyaoia

Metadoaon yvwaoewv kat de€lothtwyv

(3) NEPIEXOMENO MAGHMATOZ
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H didaktéa UAN givat autr Tou Stadiktuakol Habnpatog tng Zuyxpovng Muoikng Kabwg Katl

eTUA€oV kTS EUTIKO UALKS TTou KaBopilel o S16dckovtag. Ol GoLTNTEG TTOU CUMETEXOUV TIPETIEL VAl

yvwpilouv dplota thv avtiotolyn VAN Tou HaBRuatog, OTwE auTo yivetal epdaveg amo tny eniboon

TOUG OTA OXETLKA pabnpoata tou Tuipatog. EmumAéov mpémet va €Xouv AVean otn Xprion Tou

SLaSIKTUOU KAl TWV AMALTOUUEVWY NAEKTPOVIKWY EDAPUOYWV.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI — AZIONOTHZH

TPONOZ NAPAAOZHZ
Mpdowrmo ue npoowrno, EE
QITOOTAOEWG EKTTALOEVON K.ATL.

MNpOoWMo e MPOCWTO, HECW NAEKTPOVLKAG TIAATHOPUOG

XPHZH TEXNOAOMQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnon T.M.E. otn Atbaokalia, otnv
Epyaotnplaxn Eknaibevaon, otnv
Emikotvwvia [UE TOUG QOLTNTES

Xprion H/Y ywa eknaideuon, ebapuoyr] Kot TTpaKTIKY
aoknon. Emkowvwvia pe Toug dpoltnTtég péow LotooeAidag
pabnuoatog kat péow email. Xprion tng mhatdopuag Open
EdX yla Tnv mapakolouBnon Stdaktikol UALKOU , ThV
UTtoBOAN EPYACTNPLOKWY AOKOEWY, KAL TNV ETILKOWWVIA
UE Toug poltnTéC péow forum.

OPIrANQZH AIAAZKANIAZ

Meptypapovtal avaAutikd o TPOTOG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lebiou, MeAétn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoO¢tnon),  KAwwkn  Aoknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EKTTaLOEUTIKEG eTLOKEYELS, EKTTOvVnon
UEAETNG (project), Juyypaer
epyaciag / epyaoctwyv, KoAAiteyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  uadnotakn
Spaatnplotnta Kadwe KaL oL WPEG N
kaBobnyouuevnG UEAETNC OUUPWVA
UE TLC apx€G TOU ECTS

Apaoctnpiotnta GJOP’;;C :’;v';o:’amc
Epyaotnplakeg AOKNOELG 39
MeAétn 51
JUvolo Mabruatog 90

AZIOAOTHzH ®OITHTQN

Meptypapn ™me¢ Stadikaoiag
aéloAdynong

Mwooa  AfloAdynong,  MéGobot

OL dottntég alodoyouvtal amd Thv SpAch TouG KATA T
Slapkela Tou padrpatog aAAd kot tnv afloAdynaon Toug
arnd toug doltnTEG mou apakoAouBoUv To pabnua oto
té\og Tou eapnvou.
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aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarmAng  Emidoyng,  Epwtrioeig
Juvroung Amavtnong,  Epwthoelg
Avantuénc Aokiuiwy, Enidvon
MpoBAnuatwv, [lpantn  Epyaocia,
ExOean / Avagopd, [lpopopiki
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacio,  KAwvikn
Eéétaon AoUOevoug,  KaAditeyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug QPOoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

KBANTOMHXANIKH I, 2. Tpaxavag, NEK, 2005

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE — ®-296

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-296 SEMESTER | WINTER

COURSE TITLE | Teaching online courses of modern physics |

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Laboratory exercises 3 3

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://www.physics.uoc.gr/el/courses/145

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

» Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area

 Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

« Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* To organize their knowledge so that they can present it to students

* |dentify which sections of the theory and the relevant exercises are confusing students
* Explainin a clear and scientifically accurate way student’s questions

* Use online tools that may be needed to communicate with students

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Use of library and multiple bibliographic sources
Search for resources, simulations, and online lessons
Cooperation with others

Manage of time and deadlines

Development of scientific thinking

Use of new technologies

Autonomous work

Teaching skills

(3) SYLLABUS

The curriculum is that of the online course of Modern Physics as well as additional educational
material determined by the teacher. Students participating should have excellent knowledge on the
corresponding subjects of modern physics, and this should be confirmed by their performance in the
relevant course’s exams. In addition they have to be able to use internet applications.

(4) TEACHING and LEARNING METHODS - EVALUATION
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DELIVERY | Face-to-face, through online platform.
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through the courses website
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory and by email. Using the Open EdX platform for

education, communication with . . L
teaching materials, submission

students
laboratory exercises, and communication
TEACHING METHODS Activity Semester workload
Laboratory exercises 39
The manner and methods of teaching | | study 51
are described in detail.
Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic Course total %0

creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

STUDENT PERFORMANCE | Students are evaluated by their activity in the lessons
EVALUATION | classroom and forum and by their evaluation by the

students who attend the lesson.
Description  of the evaluation

procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students

(5) ATTACHED BIBLIOGRAPHY
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- Suggested bibliography:
KBANTOMHXANIKH 1, 2. Tpaxavag, NEK, 2005

- Related academic journals:
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NEPIFPAMMA MAOHMATOZ - ®-336

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OYZIKHZ

EMINEAO ZMOYAQN | NMPOMTYXIAKO

KQAIKOZ MAOGHMATOZ | ©-336 EEAMHNO ZMNOYAQN | XEIMEPINO

TITAOZ MAGHMATOZ Napatnpnotak Koopohoyia

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

GE, nepintwon {rou oL marerKe’c uovadeg anoveu?ku o:.»: Slakplta EBAOMAAIAIES

UEPN ToU padnuatog m.x. AlaAeEeLg, Epyaotnplakeég AGKNOELG K.ATL. OPES NIZTQTIKEZ

AV OL TILIOTWTLKEG LOVASEC ATTOVEUOVTAL EVIXLA YLA TO CUVOAO TOU MONAAEZ

, . . , AIAAZKAANIAZ
uavnuarog avaypayte tig eBdouadiaiec wpeg Stdaokaldiag kat to

OUVOAO TWV MOTWTIKWV Uovadwv

AaléeLg 4 6

MpooY<ate aelpeg av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLOaKTIKEG UETOHOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | I

yevikou umtoBadpou,

eLdkou umoBadpou, elbikevang
VEVIKWV YVWOEWV, aQVantuéng
SelotnTwv

MPOANAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvikA
EZETAZEQN:

TO MAGHMA NPOzZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph336.edu.physics.uoc.gr
MAGHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal Ta UadnoLakd amoTEAECUATA TOU UATNILATOG Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEC Kot
LkatvoTnTEG KaTaAAnAou enutédou mou Vo AITOKTHOOUV OL (POLTNTEG UETA TNV ETMLTUXN OAOKANpwaon Ttou
uadnuarog.

PuuBouleuteite to MNapaptnuo A

* [leptypapn tou Entebou twv Madnolakwv AoteAeouatwy yLa Kade Eva KUKAo omoudwv
oUuewva e to MNAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong
* [leptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiouv Mpoooviwy A Biou Madnong
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kat to lMapaptnua B
* [lepiAnmtikog Obnyocg ouyypaprnc Madnotakwy AloteAeouatwyv

MeTa tnv emtur oAokAfpwaon Tou padnuatog o dottntAg Ba pmopsi:

* Na yvwpilel ta Baoika mapatnpnolakd onuepva dSedoueva yla to SUUmay.

* Na yvwplilel ta Baoika nelpauatika dedoueva mouv dtauopewaoayv tnv Mapatnpnotakn Koouoloyia
TOV TTPONYOUUEVO ALWVA.

* Na pmopei va UEAETA KAl VO KAVEL TTOOOTLKEG EKTIUNOELS YL TNV €EEALEN Kat Soun Tou SUUTTAVTOG

* Na pmnopei va ouvdualetl toug vououcs tng QUOLKIS KL VO KAVEL XPHon TwV UaGNUATIKWY EPYAAEIWV
yla tnv emiluon ouvIeTwy MPoBANUATWY CYETIKA UE TNV EPUNVELX AITOTEAECUATWY ATO CUYPOVA
MEPAUATA.

* Na avadlopyavwaoeLl TIG YVWUOELS TOU KoL VX SLAUOPPWOEL EVIXIA ELKOVX CXETIKA UE TO ZUUTTAV.

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKOVOTNTEG TTOU TIPETTEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal oto Mapaptnua AtmAwuatog kat mapatidevral akodoUudwe) oe mola / TOLEG ATTO AUTES
amookomnel To uadnua;.

Avalntnon, avaAuon kat cuvdeon 6edousvwy  IxeSLaouog kot Slayeiplon Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV 2eBa00og otn SLaPOPETIKOTNTA KL OTNV
amapAiTNTWY TEYVOAOYLWV TTOAUTTOALTIOULKOTN T

lMpooapuoyr o€ VEEG KATAOTATELG 2eBaoog oto puatko neptBaAiov

Anyn aropacewv Emtiéelén kolvwvikng, emayyeAUaTIKAG Kat nGKNG
Autovoun epyaocia unevBuvotntag kat evatodnaoiog oe Feuata uAou
Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ dievvég meptBailov Mpoaywyn tn¢ eEAeUTEPNG, SNULOUPYIKNG KoL
Epyacia o€ diemiatnuoviko neptBaiiov EMAYWYLKNG OKEYNC

Mapaywyn VEwv epeuvnTikwy L6EWV ...

e AvTiuetwrion ouvIetwy npoBAnuatwv

e Avantuén tng EMIOTNUOVIKNG OKEYNGS

e Xprion tn¢ 8iBAoBrkn¢ tou mavemiotnuiov kot moAdamAwyv BiBAoypapikwv tnywv
e Avalntnon nnywv kat debougvwy amno to Stadiktuo

e Anutoupyio GNUELWOEWY KOl QUTOVOUN UET0S0C UEAETNG
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(3) NEPIEXOMENO MAGHMATOZ

Jtolyela yla to Tuumav: puala kot aktvoPolia oto TUumav. Koopohoyiky apxr, S1acToln tou
JUMMOVTOG.

Melétn tou Zupmnavtos. Neutwvia Koopolhoyia, e€lowon kivhong, e€iowan peuctou.

lewpeTpia TOU XWpPoUu, SLATOAN KOl LETATOTILON 0To £pUBPO, e€icwan Friedmann.

Koopoloyikr otaBepd, onUavtikég apdpetpol otnv Koopohoyia, Koopohoyikd povtéla.
MKpokUUaTIKH aktvoBolia umtoBdBpou kal mpoéAeuong TnG.

MupnvoouvBeaon: n dnuoupyia Twv eAadpwv oTolxeiwy.

ATooTAoELg 0TO TUUMaY (amooTach AAUMPOTNTAG KAl YWVLAKAG SLapuéTpou, opilovtag cwuatdiwy
Kal anootacn opilovra.

Mpocdloplopndg Tou go OTNV TPALN, LECW TIELPAUATIKWY UETPHOEWY, KOL CUVETELEG TNG LETPNONG
QUTAG.

MpoBAfuata pe t Bswpia tou Bing-Bang kot mTAnOwPLOUOG.

H énuovpyia twv Sopwv 6To TUUMAV.

Aviootportieg otnv Koouikr aktivoBoAio umoBdBpou kat LEAETN Tou dAopatog LoXUoC.

(4) AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ | Mpoowo Le MPpdowTo
Mpoowmo ue npoowrno, EE
QITOOTAOEWG EKTTALOEVON K.ATL.

XPHZH TEXNOAOTIQN | Emikowvwvia pe Toug GpoLtnTEG Héow LoTtooeAisag pabriuatog
NAHPO®OPIAZ KAI EMIKOINQNIQN | kat péow email.
Xpnon T.I1.E. otn Atbaokalia, otnv
Epyaotnplaxn Eknaibevaon, otnv
Emikotvwvia [UE TOUG QOLTNTES

OPTANQZH AIAAZKAAIAZ Apactnpiotnta @oprog Epyaociag E§aurvou
Meptypapovtal avaAutika o TPOmog Alaé€elg 52
ko pedodol Stéaokaiog.
AlaAééelg, Seuwapla, Epyaotnplakn
Aoknon, Aoknon [lebiou, MeAétn &

avaduvon BiBAloypapiag,
@povrtiotriplo, Mpaktikn
(TomoO¢tnon),  KAwikri  Aoknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,
EkmaldeuTikeéG emioKEWELG, Ekmovnon Juvolo MaBnuatog 52

UEAETNG (project), Suyypapn epyaciog
/ epyactwyv, KaAdwteyvikn dnutoupyia,
K.ATL.

Avaypa@ovtal oL WpPeC UEAETNG TOU
outnty  yia  kade  padnolakn
Spaatnplotnta kadwe KAl oL WPEG Un
kaBobnyouuevnG UEAETNG oUUPWVA
UE TLC apx€G TOU ECTS
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AZIONOIHZIH MOITHTQN
Meptypapn ™me¢ Stadikaoiac
aéloAdynong

Mwooa  AloAdynong, MéGobot
aétoAdynong,  Aiapoppwtikn n
ZUUTTEQPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyrig,  Epwtrioelg
Juvroung  Amavtnong,  Epwrtrioslg
Avantuénc Aokiuiwy, EmtiAuon
MpoBAnuatwv, [panty  Epyaoia,
ExkOean / Avagopd, [lpopopikn
Eé€taon, Anuoowa  Mapouaciaon,
Epyaotnptakn Epyaoia, KAtvikn
Eéétaon  AoUevoUg,  KaAAwteyvikn
Epunveia, AAAn / AAec

Avagépovtal pnta mpoodloplouEva
Kkpttnpta aéloAdynong Kot eav Kot mou
elvat npooBaciua amo Toug QPOoLTNTES.

H aflohdynon yilvetal ota EAANVIKA.

OL doutntég e€etdlovtal kal alodoyouvtal pe emiluon
TipoBANUOTWY KOTA TN SLApKELD TOU EAUAVOU KAl ypamTd
oto té\og Tou e€aprvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

University Press (2004).

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:

Liddle, ”An Introduction to Modern Cosmology”, John Wiley & Sons (2003)
”An Introduction to Galaxies and Cosmology”, edited by M. H. Jones & R. J. A. lambourne, Cambridge

M. Rowan-Robinson, “Cosmology”, Claredon Press (1996).
B. W. Carroll & D. Ostlie, ”An Introduction to Modern Astrophysics”, Addison Wesley (2006)
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(1) GENERAL

COURSE OUTLINE — ®-336

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING
ACADEMIC UNIT | PHYSICS
LEVEL OF STUDIES | UNDERGRADUATE
COURSE CODE | ®-336 SEMESTER | WINTER
COURSE TITLE Observational Cosmology
INDEPENDENT TEACHING ACTIVITIES
if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for the TEACHING CREDITS
whole of the course, give the weekly teaching hours and the total HOURS
credits
Lectures 4 6
Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE

general background,

special background, specialised
general knowledge, skills
development

C

PREREQUISITE COURSES:

NO

LANGUAGE OF INSTRUCTION and
EXAMINATIONS:

GREEK

IS THE COURSE OFFERED TO
ERASMUS STUDENTS

YES

COURSE WEBSITE (URL)

http://ph336.edu.physics.uoc.gr

(2)

LEARNING OUTCOMES

Learning outcomes

Consult Appendix A

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and

Appendix B

Guidelines for writing Learning Outcomes
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Upon successful completion of the course the student will be able:

* To know of the basic observational facts about the Universe.

* To know the basic experimental data that formed the basis for Observational Cosmology

¢ to study and make quantitative estimates for the evolution and structure of the Universe

* to combine the laws of physics and make use of mathematical tools to solve complex problems
regarding the interpretation of results from concurrent experiments.

* Reorganize his/her knowledge and form a unified picture of the Universe.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management

information, with the use of the necessary Respect for difference and multiculturalism
technology Respect for the natural environment

Adapting to new situations Showing social, professional and ethical responsibility
Decision-making and sensitivity to gender issues

Working independently Criticism and self-criticism

Team work Production of free, creative and inductive thinking
Working in an international environment ...

Working in an interdisciplinary environment Others...

Production of new research ideas

Dealing with complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for resources and data from the internet

Creating notes and develop self-study method

(3) SYLLABUS

Elements of the Universe: mass and radiation in the Universe. Cosmological principle, expansion of
the Universe. (1st week).

Study of the Universe. Newtonian Cosmology, motion equation, fluid equation (2nd week).
Geometry of the space, exmavolov and redshift, Friedmann equation (3rd week).
Cosmological constant, important parameters in cosmology, cosmological models (4th and
5th week).

Microwave background radiation and its origin (6th week).

Nucleusynthesis: creation of light elements (7th week).

Measuring distances in the Universe (luminosity and angular diameter distance, particle
horizon and horizon distance (8th week).

Determination of g_0 in practice by experimental measurements and consequences of this
measurement (9th week).

Problems with Bing-Bang theory and inflation (10th week).

The creation of structure in the Universe (11th week).

Anisotropy in cosmic microwave background radiation and its power spectrum (12th and
13th week).

(4) TEACHING and LEARNING METHODS - EVALUATION
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MAGHMATQON

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and
by email.

TEACHING METHODS
The manner and methods of teaching
are described in detail.
Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the ECTS

Activity Semester workload
Lectures 52

Course total 52

STUDENT PERFORMANCE

EVALUATION

Description  of the  evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Students are examined and evaluated with problem solving
during the semester and b with a written exam at the end of
the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

University Press (2004).
B. W. Carroll & D. Ostlie, ”An Introducti

- Related academic journals:

Liddle, ”An Introduction to Modern Cosmology”, John Wiley & Sons (2003)
”An Introduction to Galaxies and Cosmology”, edited by M. H. Jones & R. J. A. lambourne, Cambridge

M. Rowan-Robinson, “Cosmology”, Claredon Press (1996).

on to Modern Astrophysics”, Addison Wesley (2006
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NEPIFPAMMA MAOGHMATOZ - ®-338

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOGHMATOZ | ¥©-338 EEAMHNO 2MNOYAQN | EAPINO

Apxéc kot Epappoyéc Aopudoptkic TNAEMLOKOTNG
TITAOE MAGHMATOS | APXES Ko EGapLOYEG Aopudopikig T none

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
EBAOMAAIAIEZ

Slakplta uépn tou uadnuatog m.y. AlaAeéelg, Epyaotnplakeg e NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVAOEG ATTOVELOVTAL EVIALX YLa AT TG MONAAEZ
T0 0UVOAo Tou puadnuartog avaypayte tic eBdouadiaiec wpeg

Stdaokaldiac kat To CUVOAO TWV MIOTWTIKWV UovVadwvV

AtahéeLc 4 6

MpooY<ate aelpég av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG UETOHOL TTOU XPNOLUOTTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOzZ MAGHMATOZ | C

yevikoU urmtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvikA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph338.edu.physics.uoc.gr
MAGHMATOZ (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEC
Kol LkavotnTteg KataAAnAou enumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwaon
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U Hadnuarog.

2uuBouleuteite to MNapaptnua A

Meptypapn tou Enutedou twv Madnotakwv AloteAeouatwy yLa kade Eva KUKAo omoudwv
oUuewva e to MAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong
Meptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoodviwv Aia Biou
Maidnaong kat to Mapaptnua B

MepiAnmtikog Oényog auyypaprnc Madnotakwy ArtoteAeouatwyv

Me tnv emwtuyr oAokAfpwaon To pabnpatog o dottntrg Ba pnopst:

Noa yvwpilet ta Baoikd onueptva Sedousva yla TEXPVIKES SOPUPOPLKIC TNAETTLOKOTTNONG.

Na yvwpltilet ta Baoikd newpapatike Sedougva ta onoia purmopouv va cuAdeySouv ano to
Staoktnua

No urtopei va avaAvet PneLakes 50pUPOPLKEG ELKOVEC

Noa pmropei va ouvdudalet toug vouous tng QUOLKAG KaL VoL KAVEL XpHon TwV UoINUATIKWY
epyaieiwv yia tnv emtiluon ouvBeTwv mPoBANUATWY CXETIKA UE TNV EPUNVEIX ATTOTEAEOUATWY ATTO
ouxpova mepauaTa.

No avadlopyavwoel TI¢ YVWOELG TOU KAL VO SLOUOPPWOEL EVIALX ELKOVA CXETIKA LUE TO TTWG
UITOPOULE VO KATAVOI)OOUUE TIG BAOLKEG PUOLKEG AELTOUPYELEC OTOV AQVATN UG

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTEC

avaypdpovtal ato Mapaptnua AUTAwuatos kot mapatidevral akoAdoUdwc) oe mota / TOLEG A0 AUTEG

QATTOOKOTEL TO Uavdnua;.

Availntnon, avaAuon kat cuvieon 6ebouevwy  Zxeblaouog kal Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

anapaitnTwy TeYVoAoylwv

2eBa00og otn SLaPOopPETIKOTNTA KL OTNV
TTOAUTTOALTIOUIKOTN T

lMpooapuoyrn o€ VEEC KATAOTATELG

2eBa00¢ oto PUOLko mepLtBaAiov

Anyn aropacewv

Emtiéelén kolvwvikng, emayyeAUTIKAG KAt NYKAG

Autovoun epyaocia unmtevBuvotntag kat evatodnaoiog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ d1eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

- Avalntnon, avdAuon Kot cuvBecon 8eSopévwy Kal TANPodopLWY, LE TN XPHON Kol TwV anapaitntwy

TEXVOAOYLWV

- Opadikn epyacia

- Epyaoia oe Slemiotnuoviko neptBaAiov

- Npoaywyn Tng eAelBepNnC, SNULOVPYIKAG KAL EMAYWYLKNAG oKEYNG

(3) NEPIEXOMENO MAGHMATOZ

- O poAoG KaL N avaykalotnta TG §0pudopLKrG TNAEMLOKOTNONG OTLG YEWETILOTAUEG YLOL TN MEAETN

M
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™G MAAVNTIKAG LETABOANAG.

- HAektpopayvntikn aktwvoBolia kat Sopudoplkd cuotripata.

- ANAnAemiSpaon aktwvoBoAiag kat UANG otn Sopudoptki ETpnon.

- Aopudopikol aloBnTrAPeC Kal pacUaTIKEG TIEPLOXEC SOpUDOPLKWY KaTaypadwV.

- XapaKTNPLOTIKA Twv Sopuddpwv Kot Twv §opudopkwy Se50UEVWY — GUYXPOVEG ATTOCTOAEG
mapatipnong e yng.

- TEWUETPLKEG KAl aTHOOdALPKES SLopBWaoEeL S0pUPOPLKWV ELKOVWV.

- MéBobdol enegepyaciog kal eppnveiog Sopudopkwy ELKOVWV.

- MéBobdol e€aywyng yewduolkwv Mapapétpwy and sopudoplkég kataypadEg.

- Aopudopikr] ThAemokomnon Kot Fewypadikd Zuotriuata MAnpodoplwy.

- Ebapuoyég tng Sopudoptkig tnAemiokonnaong: Afndn kat enefepyacia SopudopLkwy ELKOVWV o€
TIPAYHATLKO Xpovo: O dopudoplkog otabudg tou ITE.

- Taoelg otn Sopudopikn TnAemiokomnon: To SieBvég meptBaiiov, o Eupwmaikdg Opyaviopog
Alaotipotog Kat n EAANVLIKA TTpoyUaTtikotnTa.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI — AZIOAOrHZH

TPOMOZ MNAPAAOZHZ | Mpoowmo e MPdowmo
Mpoowmno ue npoowrno, EE
QATTOOTAOEWG EKTIAIOEUTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowvwvia pe toug dpoltnTtég péow Lotooelibag pabripatog
NAHPO®OPIAZ KAI ENMIKOINQNIQN | kot péow email.
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exmaibevan, atnv
Emikolvwvia |UE TOUG QPOLTNTEG

OPTANQZH AIAAZKAANIAZ e ®doptog Epyaciog
Eéaunvou
lMeptypagovrar avaAvtika o TPOmog | | Alahé€elg 30
Ko uédodbot btbackaliag. Epyaoieg 22

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Aocknon,
KaAAtteyviko Epyaotripto,
JUvolo Ma6bn 52
Alabpaotikn Stbaokalia, pvolo MaPNHATos

EkmadeuTIKEG emIOKEYELS, Ektovnan
UEAETNG (project), Juyypaepr
epyaciag / epyaciwv, KaAArexviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU

outnty yia  kade  padnoloakn
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MAGHMATQON

Spaotnplotnta Kadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUQWVA
UE TLC apx€G TOU ECTS

AZIOAOTMHzH OOITHTQN

Meptypapn ™mge Stadikaoiac
aéloAdynong

Mwooa  AfoAdynong,  MéBobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtnoeig
Juvroung Amavtnong, Epwrtrioslg
Avantuénc Aokiuiwy, Entilvuon
MpoBAnuatwv, [lpantn  Epyaoia,
ExkOean / Avagopd, [lpopopikh
Eé€taon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAlwteyvikn
Epunveia, AAAn / AAec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot mou
elvat npooBaciua amo Toug POoLTNTES.

H aflohoynon yivetat ota eAAnVikd. Ol poltntég
e€etalovral kat aflodoyolvtat ypamntd pe Npdodo kabwg
Kol LECW TWV MAPOUCLACEWY KOL TWV avadopwy TwWV
£PYQAOLWYV TIOU EKTTOVOUV.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

“ApxEq kaL edpapuoyeg Sopudopikig TnAemiokonnong”’, K. KaptdAng kat X. Qeibag. B. Nkiovpdag

Ekbotikr, ABrjva, 2007.
“Physical Principles of Remote Sensing”,

W. G. Rees, ISBN 0521669480, 2001.

“Radiation and Climate”, I.M. Vardavas, and F.W. Taylor, International Series of Monographs on
Physics No. 138, Oxford University Press, 2007.

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:

Remote Sensing of Environment
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COURSE OUTLINE - ®-338

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®©-338 SEMESTER | SPRING

Principles and Applications of Remote Sensing
COURSE TITLE

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph338.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course the student will be able:

To know current basic data for advanced satellite remote sensing.

To know the basic experimental data that can be collected from space telescopes

To be able to analyze digital satellite images

To ne able to combine the laws of physics and make use of mathematical tools to solve complex
problems in interpreting results from modern experiments.

To be able to organize his knowledge and form a unified view of how we can understand the basic
physical mechanisms shaping the evolution of our planet

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues
Working independently

Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

- Search for, analysis and synthesis of data and information, with the use of the necessary technology
- Team work
- Working in an interdisciplinary environment

-Production of free, creative and inductive thinking

(3) SYLLABUS

- The role and the importance of satellite remote sensing in Earth System Science for the study of
global change.

- Electromagnetic radiation and satellite systems.

- Interaction of radiation with matter in satellite observations.

- Satellite sensors and spectral areas of satellite observations.

- Characteristics of satellite sensors and data — operational Earth Observation missions.

- Geometric and atmospheric corrections of satellite images.

- Photo-interpretation and digital image processing methods.
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- Methods for extracting bio-geo-physical parameters from satellite observations.

- Satellite remote sensing and Geographical Information Systems.

- Remote sensing applications.

- Real time acquisition and processing of Earth Observation imagery: The satellite ground receiving

station of FORTH.

- Trends in satellite remote sensing: The global challenges, the European Space Agency and status of

remote sensing in Greece.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

Communicating with students through a course website and

by email.

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity

Semester workload

Lectures

30

Projects

22

Course total

52

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,

The evaluation is performed in Greek.

The students are examined and evaluated in writing, as well

as through the presentations and reports of their projects.
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multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

“Principles and Applications of Remote Sensding”, C. Cartalis and H. Feidas. V. Giurdas Puplishing,

Athens, 2007 (in Greek).

“Physical Principles of Remote Sensing”, W. G. Rees, ISBN 0521669480, 2001.

“Radiation and Climate”, I.M. Vardavas, and F.W. Taylor, International Series of Monographs on
Physics No. 138, Oxford University Press, 2007.

- Related academic journals:

Remote Sensing of Environment
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NEPIFPAMMA MAOGHMATOZ - ®-341

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN

TMHMA | OYZIKH2

EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAOHMATOz | ©-341 EZEAMHNO ZMNMOYAQN | EAPINO

TITAOZ MAGHMATOZ2 , ,
Moptakn Bloduaoikn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU paSnAuaToc 1.y, AlaAésels, Epyaotnplakéc AoKroeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTLKEG LOVABSEC ATTOVEUOVTAL EVIRIX YLa TO GUVOAO TOU UadNUaTOG MONAAEZ
. o . , AIAAZKANIAZ
avaypayte T eBdouadiaieg wpeg Stdéaokaliag kat To cUuvolo Twv
TUOTWTIKWV UoVASwV
Alalé€elg 4 6

lpooV<ate oelpég av xpetaotei. H opyavwon Stbaokaliag kat ot
StéakTikeG ueGodoL MOU YPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL AVAXAUTIKA OTO

(6).

TYNOzZ MAGHMATOZ | T

yevikou unoBadpou,
£L6tkoU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnviKA

EZETAZEQN:
Av uTtdpyouv dottntég Erasmus kat av cupdwvouy ot

doutntég tou TuRuatog n Sidackahia yivetal ota AyyAkd.

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | -
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovral Ta uadnoLlakd AmOTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadnUaToG.
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SuuBouleurteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yia kade Eva kUkAo omoubwv cuugwva ue to lMAaioto
Mpoodvtwy tou Evpwrniaikou Xwpou Avwtatng Ekntaideuong

* [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpooovrwy A Biov Madnonc kat to lNapaptnuc B

* [lepiAnmtikog O6nyog auyypapric Madnotakwyv AmoteAeoudtwy

Me tnv emwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba eival os Béon:

*  Na yvwplilel tig Baoikég apxEg edproyng GUCLKWY EVVoLwY o€ BLOAOYLKA CUCTAUOTA.

*  Na yvwpilel To mwg oL apxeg TG KBAVTIKAG GUOLKNG, TNG BEPUOSUVALKAG KOL TOU
NAEKTPOUAYVNTIOUOU Tipoaeyyilouv Tov €UPLo KOGHO.

* Na katavoei ta SouLkd otolxeia Twv Blopopiwv.

*  Na katavoel kat va otolxeloBetel tnv meputhokdTnTa TWV BLOAOYIKWVY SlEpyacLwv.

*  Na ouv8udleL TIG yVWOELG TOU yLa va emAUoeL oUvBeta mpoPAiuata Bloducikig.

Fevikég IkavotnTeg

AauBavovrag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG QVaypapOVTaL OTO
MNapaptnua AutAwuarog kot napatidevral akoAovdwe) oe moLa / mMOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaduvon kat oOv9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOQOPLWY, UE TN XPrON KAl TWV QrmapaitnTtwy

TeXVOAoyLwv 2eBaou6G 0TN SLAPOPETIKOTNTA KAl OTNV TOAUTIOALTIOULKOTN T
pooappoyn O€ VEEG KATAOTAOELC 2eBaoog ato uatko neptBaAiov

Anfn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkrg umeuvBuvotntag

kot evatodnoiac oe Yeuata uAou
Autovoun epyaaoia
AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia
Mpoaywyn t¢ eEAeUVePNS, SNULOUPYIKNG KAL ETTAYWYLIKIC OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Siemotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

EkTiunon Bactkwv puoikwv PeyeBwv oe peaAloTikd Texvoloyikd B€pata mou adopolv ta Blodpuoka
cuoThuaTa

AvAmTuén TNG EMLOTNUOVLKAG OKEWNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv

Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwy amno to dtadiktuo

Anuoupyio CNUELWOEWY KoL AUTOVOUNG HeBOSoU PeAETNG

Juvepyoaoia o€ opuddeg

YAomoinon EpEUVNTIKWV EPYOCLWV

Alaxeiplon Tou XpOvou Kol TpoBEeaLWY

(3) NEPIEXOMENO MAOGHMATOZ

1) Blopdpla voukAeika oféa kat oury DNA, udatavBpakeg, Autidia, apvoféa kat Soun mpwtivwv
2) Moplakol 6eopol kat evepyelakég aAANAETLOPATELS, LOVTIKOG §ECUAC, OLOLOTIOALKOG SEGUOG,
USpPOYOVLKOG 6E0UOG, SuVANELS SlaoTiopdg kot aAAnAemISpdoelg van der Waals

3) Blohoytkn Beppoduvapikn, eAeUBepn evépyela, evipomia, xnUikd Suvaptko, pubpol xnuitkwy
avtdpaoewy, Slaxuon kat petadopd
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4) Nepapatikég péBodol, nAektpodopnaon, nAektpoduaoilohoyia, mepiBAaon akTivwy X, mupnVIKOG

HayVvNTIKOG cuvToviopde, untépuBpn dacpatookoria, dpacpatookomia Kal pkpookoria ¢Ooplopol

5) 20yxpova O£pata, puaikég Sladikacieg otn duactloloyia tng Gpacng, SLadoon evepywv SUVAULKWV

O€ VEUPLKA KUTTAPA, avadimAwaon MpwTelvwy, LOPLAKN avayvwpLon, EVIUULKH KATAAUGH, LOPLOKEG

VOVOUNXOVEG

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOAOTHZH

TPONOZ NAPAAOZHZ
Mpoowro ue mpoowrno, E§ anootdoews
eknaibevon KA.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Abaokalia, otnv
Epyaotnpiakn Exnaibeuon, otnv Emkovwvia
LE TOUG POLTNTEG

Emukowwvia pe toug dpoltnTtég péow email.

OPIrANQZzH AIAAZKANIAZ

Meplypagovral  avaAutika o TPOmMoG Kat
uedobol Stbaokaliag.

Aladéelg, Seuwvapia, Epyaotnpiakrn Aoknon,
Acgknon  [lebiou, MeAétn &  avdAuon
BiBAoypagpiag, @povriotiplo,
(Tormo9¢tnaon), KAwukry Aoknon, KaAAwteyviko

Mpaxtikn

Epyacotijpto, Aabpaotikn Stbaokalia,
EKTTaSEUTIKEG ETLOKEYELS, Ekmovnaon UEAETNG
(project), Suyypan epyaciac / epyaciwv,

KaAAwteyvikn dnutovpyia, K.Am.

Avaypd@ovtal oL wWPes UEAETNG TOU @oLTNTh
yla kade padnolaxn SpaotnplotnTa Kadwe Kot
oL WPEG un kadobnNyoUEVNG UEAETNG CUUPWYVA
UE TIC apxEc Tou ECTS

. ®doptog Epyaciog
Apaotnplotnta Eéaprivou

AtahéeLc 52
Melétn 112
MNepapatikég Embeigelg 8

oto AudBéatpo

Eniluon Aokroswv 8

JUvolo Mabruatog 180

AZIOAOTHzIH ®OITHTON

Meptypapn tne dtadikaoiac aétoAdynonc

MNwooa AéoAdynong, Médobot aéloAdynang,
ALQUOpPWTIKA 1 SUUEpACTUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioelc Avarmtuéne Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaoia,
EkOeon / Avagopa, [pogopikn Eé€taon,
Anuodota Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AoSevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

H aflohoynon ylvetat ota eEAANVIKA, Kol 0T OyYALKA Yo

Toug doltnTEG Erasmus. O pottntég e€etalovtal kat

alohoyouvtal yparmtd pe mpoodoug atn SLapKeLa TOU

€€ UAVOU KOl LE TO TEAKO SLOYWVLIOUO 0TO TEAOG TOU

g€aunvou.
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Avagépovtal pnta mPoodLOpLoUEVA KPLTHPLA
aéloAdynong kat eav kat ou eivat npooBdotua
Q7T TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvéuevn BiBAoypapia:

1) Xapdépakag, Oéuata Moplakng BLoduoikrg, SupUeTpia

2) Nanadomnoulog, Bloduoikn-Apxég Duoikng Bloxnueiag, EMBRYO Publications

3) Kuriyan, Konforti & Wemmer, The Molecules of Life, Garland Science

4) Phillips, Kondev, Theriot, Garcia & Orme, Physical Biology of the Cell, Garland Science
5) Dill &Bromberg, Molecular Driving Forces, Garland Science

6) Scott, Neuroscience, a Mathematical Primer, Springer

7) Campbell, Biophysical Techniques, Oxford University Press
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COURSE OUTLINE - ¢341

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ¢-341 SEMESTER | SPRING

COURSE TITLE | Molecular Biophysics

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awardedfor'" separate compomlznts of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the HOURS
whole of the course, give the weekly teaching hours and the total credits
Lectures 4 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | C

general background,
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION | GREEK

and EXAMINATIONS:
If there are ERASMUS students and if the Department’s

students agree, teaching is done in English

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | -

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes
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Upon successful completion of the course, students will be able to:

* Understand the principles of applying physical concepts to biological systems.

* Understand howthe principles quantum physics, thermodynamics and electromagnetism
approach the biological world.

* Understand the structural elements of biomolecules

* Understand and scientifically manipulate the complexity of biological processes.

* Describe how electromagnetic waves interact with matter.

*  Combine his / her knowledge to solve complex problems of biophysics

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Estimates of basic physical quantities in realistic technological scenarios relevant to biophysical
systems

Development of scientific thinking

Use of library and multiple bibliographic sources

Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Manage time and deadlines

(3) SYLLABUS

1) Biomolecules, nucleic acids and DNA structure, hydrocarbons, lipids, amino acids and protein
structure

2) Molecular bonding and interactions, ionic bond, covalent bond, hydrogen bond, dispersion forces
and van der Waals interactions

3) Biological thermodynamics, free energy, entropy, chemical potential, chemical reaction rates,
diffusion and transport

4) Experimental methods, electroporation, electrophysiology, X-ray diffraction, nuclear magnetic
resonance, infrared spectroscopy, fluorescence microscopy and spectroscopy

5) Modern topics, physical processes in the physiology of vision, action potential propagation in
neurons, protein folding, molecular recognition, enzyme catalysis, molecular nanomachines

MOAIN NANEMIZTHMIOY KPHTHZ 12 zentepBpiov 2019 oehiba 489




NAPAPTHMA B5 — NEPIFPAMMATA MAOHMATON

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Communicating with students through email.

TEACHING METHODS

The manner and methods of teaching are
described in detail. Lectures, seminars,
laboratory practice, fieldwork, study and
analysis of bibliography, tutorials, placements,
clinical practice, art workshop, interactive
teaching, educational visits, project, essay
writing, artistic creativity, etc.

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of
the ECTS

Activity Semester workload
Lectures 52
Study 112
Classroom Experiments 8
Classroom Problem Solving 8
Course total 180

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving,
written work, essay/report, oral examination,
public presentation, laboratory work, clinical
examination of patient, art interpretation,
other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Exam language is Greek and for the Erasmus students
English. Students are evaluated with small tests throughout
the semester and with the final exam at the end of the
semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1) Kuriyan, Konforti & Wemmer, The Molecules of Life, Garland Science
2) Phillips, Kondev, Theriot, Garcia & Orme, Physical Biology of the Cell, Garland Science
3) Dill &Bromberg, Molecular Driving Forces, Garland Science

4) Scott, Neuroscience, a Mathematical Primer, Springer

5) Campbell, Biophysical Techniques, Oxford University Press
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NEPIFPAMMA MAOGHMATOZ - ®-428

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN

TMHMA | OYZIKHZ

EMIMNEAO 2MOYAQN | MPONTYXIAKO

KQAIKO> MAOGHMATOZ | ©-428 EZAMHNO ZMOYAQN | Xewpepwvo

TITAOZ MAGHMATOZ

Eloaywyn ota Texvnta Neupwvikd Aiktua

AYTOTEAEIZ AIAAKTIKEX APAXTHPIOTHTEZ
o€ nepli; 3 76) 3
p’mrfuon mTou ot z?torwru«:c uovd 'ec amovépovral oe' EBAOMAAIAIES
SlakpLta uépn tou Uadnuatog m.y. AlaAeéelg, Epyaotnplakeg OPES MNIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTLKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) ) ) e AIAASKANIAS
T0 oUVOA0 ToUu puadnuarog avaypayte tic eBdouadlaiec wpeg
Stbaokaldiac katL To oUVOAO TWV MIOTWTIKWY UoVASwV
AtahéeLc 4 6
Aoknoelg 2
MpooY<ate aelpég av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SL8akTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).
TYNOX MAGHMATOZ | T
yevikou umtoBadpou,
eLdkou umtoBadpou, ebikevaong
VEVIKWV YVWOEWV, aQVantuéng
delotnTwv
MPOATMAITOYMENA MAOGHMATA:
FTAQZZA AIAASKAAIAZ kat | EAAHNIKH
E=ETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
OOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA —
MAGHMATOZ (URL)
(2) MAOHZIAKA ANOTEAEZMATA
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MabBnaolakd AlmoteAéopata

Meptypapovtal ta uadnoLakd amoTEAECUATA TOU UAINULATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTES
Ko LkavotnTteg kataAAnAov emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUXN 0AOKANpwaon
TOU uadnuarog.

2uuBouleuteite to MNapaptnua A

Meptypacpn tou Enmunédou twv Madnotakwv AToTEAEoUATWY Yla KAOE Eva KUKAO amoudwv
oUupwva ue to MAaioto Mpoodvtwy tou EvupwnaikoU Xwpou Avwtatng Ekmaibevong
Meptypapikoi Asikteg Emumedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpooovtwy Aia Biou
Madnaong kat to Mapaptnua B

MepiAnmtikog Obnyog ouyypaprnc Madnaotakwyv AltoteAeouatwyv

Me tnv enwtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpLla Ba sival os Béon:

*  Na avayvwpilel Toug TUMOUG TV TexvnTwVv NEUPWVIKWY AKTUWY

*  Na yvwpilel toug alyoplBuoug ekpabnong Twv Texvntwv NEUPWVIKWV AKTUWV
*  Na emilbel cUvBeta mpoPAfpata Le tnv xpnon Texvntwv NeUPWVIKWY ALKTUWV
*  Na XpnOLUOMOLEL TG YVWOELG TOU yLa TNV emiAucn MPoPANUATWY GUOLKAG

FeVIKEG IKAVOTNTEG

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTTEL O TTTUXLOUXOG (OTTWG QUTEC
avaypdpovtal ato Mapaptnua ATAWUATos kot mapatidevral akoAdoUdwc) o€ mota / TOLEG A0 AUTEG
QITOOKOTEL TO Uavdnua;.

Availntnon, avaAuon kat cuvdeon 6edousvwy | Ixedlaouog kat Stayeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KAL TWV

QIAPALTNTWY TEYVOAOYLOV JeBaouoG aTn SLOPOPETIKOTNTA KAl OTNV

TTOAUTTOALTIOULKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtibelén kolvwVikng, emayyeAUTIKAG Kat NYKAG

Autovoun epyaocia unevBuvotntag kat evatodnaoiog os Jeuata uAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

AvtiueTwriion oUVBeTWV TPoBANUATWY

AvAmTuén TNG EMLOTNUOVLKAG OKEYNG

Xprion tng BLBAL0BRKNG Tou mavemiotnuiou Kat ToAAamAwy BLBAloypadkwy mtnywv
Avalntnon mNywyv, TPOCOUOLWOEWY KOL NAEKTPOVIKWY Habnudtwyv amno to dtadiktuo
Anuoupyio onuelwoewy Kot autdévoun péBodog perétng

Juvepyooia o€ opuadeg

YAomoinon EpEUVNTIKWVY EPYOCLWV
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Alaxeilplon Tou XpOvou Kol poBEeCLWY

(3) NEPIEXOMENO MAGHMATOZ

Stolxela TNG SOUAG TOU KEVIPLKOU VEUPLKOU GUOTHOTOG

- Kataveunuéveg kataotdoelg pvnung(1 edopada)

- 2ToxooTIkA veupwvilo(l eBdopada)

- KuBepvntikad TNA kot NoAvemineda TNA(1 eBéopada)

- Apxttektovikr) TNA kat levikevon(1 eBdopada)

- Bloppntikot AAyoptBuol(PCA-ICA)(1 eBSopada)

- JuvblaoTikn BeAtiotonoinon(1 eBdopada)

- AAyopLBuol avtoekpuddnong(2 eBéopadec)

-'Yalol omuy kot otatiotikh puokr(1 eBéopada)

- To TNA tou Hopfield(1 eBdopada)

- 0 daotkdg xwpog alnAemdpdoswv twv TNA(1 eBdopada)

— Edappoyeg (2 eBdopadec)

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOGOAOI — AZIOAOTrHZH

TPOMOZ NAPAAOZHZ
Mpdowrmo ue npoowrno, EE
QITOOTAOEWG EKTTALOEVON K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN NAHPO®OPIAZ
KAI ENIKOINQNIQN

Xpnon T.M.E. otn Atbaokalia, otnv
Epyaotnpiaxn Eknaibevaon, otnv
Emikotvwvia [UE TOUG QOLTNTES

Emukowwvia pe toug dpoltnTtég péow LoTtooeAibag padrpatog
Kal péow email.

OPTANQZH AIAAZKAAIAZ

Meptypapovtal avaAutika o TPOTOG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon [lebiou, MeAétn &

avaduvon BiBAoypapiag,
@povrtiotrplo, Mpaktikn
(TomoO¢tnon),  KAwwkn  Acknon,
KaAAtteyviko Epyaotrpto,
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG emLOKEWYELS, Ekmtovnon
UEAETNG (project), Juyypaer
epyaciag / epyactwyv, KoAAiteyviki
Snutoupyla, k.Am.

Apaotnplotnta @optog Epyaociag E§aurivou
AtahéeLc 52
Aoknoelg 26
MeAétn 102
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Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  padnotoakn

SpaotnpétnTa kadwe Kot ol wpec un | | ZVvoro Mabruarog 180

kaBobnyouuevnG UEAETNC OUUPWVA

UE TLC apx€G ToU ECTS

AZIOAOTMHzIH OOITHTQON | H agloAdynon yivetal ota eAANVIKA.

Meptypapn ™me¢ Stadikaoiog | OL pottntég e€etalovral kat aflohoyolvtal KatabeTovTag
aéloAdynong Mla ypartn epyacta(ocuvnBwg avamopaywyn
OTIOTEAECUATWY OTIO SNLOCLEVUUEVEG ETILOTNLOVLKEG

Mwooa  AdloAdynons,  MEJOSOL | ¢pvqa1ec) Kot NOOLA TAPOUCLAGH —EEETAGN TNC EPYAGLAC

agloAdynong,  Aapopewriki Uy TOUG 0To TENOG TOU €aprvou, aAAd Kal e UAOTIoLnon

ZUUTTEPAOUOTIKT, A0KAOLA | Teyyntewy NeupwVIKwv AKTUWY ava SLEAKTIKN EVOTNTA KOTd

MoAdarAng  Emidoyng,  Epwtrioeig N SLdPKELA TOU E€aprvou.
uvroung Amavtnong, Epwthoelg
Avantuénc Aokiuiwy, Enidvon
MpoBAnuatwv, [lpantn  Epyaocia,
ExOean / Avagopd, [lpopopiki
Eé€taon, Anudowa  [lMapouciaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéétaon AoVevoug,  KaAditeyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloploueva
Kkpttnpta aéloAoynong kat eav Kot Tou
elvat npooBaciua amo Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

«Neural Networks An Introduction» — B. Muller & J. Reinhardt — Springer & Verlag

«An introduction to the modeling of Neural Networks» - P.Peretto — Cambridge University Press
«PDP Research group, Parallel Distributed Processing(Vol I-1ll)» - D.E. Rumelhardt & J.L.McClelland —
Cambridge University Press «Introduction to the theory of Neural Computation» —J. Hertz & A. Krogh
& R.G. Palmer - Addison-Wesley Publishing Company

«Spin Glass Theory and Beyond» — M. Mezard & G. Parisi & M.A. Virasoro - World Scientific

«Self Organization and Associative Memory» — T. Kohonen - Springer&Verlag

«Modeling Brain Function. The world of attractor neural networks» — D.J. Amit - Cambridge
University Pres

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE — ®-428

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCE AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ®-428 SEMESTER | Winter

COURSE TITLE/ntroduction to

Artificial Neural Networks Introduction to Artificial Neural Networks

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.qg. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Exercises 2

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | None

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | --

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.
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Consult Appendix A

Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

* |dentify different types of artificial neural networks

* |dentify different types of learning algorithms of artificial neural networks
* Solve complex problems using artificial neural networks

*  Use their knowledge to solve physical problems

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and | Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical

responsibility and sensitivity to gender issues
Working independently
Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Complex problem solving

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

Collaboration in teams

Handling of time and deadlines

(3) SYLLABUS

1.Elements of the structure of the central nervous system
2.Distributed memory states

3.Stochastic Artificial Neural Networks

4.Cybernetic systems and multilayer artificial neural networks
5.Artificial Neural Network Architectures and Generalization
6.Biomimetic Algorithms (PCA-ICA)

7.Complex Optimization
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8.Self Learning Algorithms
9.Spin Glasses and Statistical Physics

10.Hopfield model as Distributed Memory Artificial Neural Network
11.The Phase space of interactions of Artificial Neural Networks

12.Applications of Artificial Neural Networks

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY
Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory
education, communication with
students

by email.

Communicating with students through a course website and

TEACHING METHODS

The manner and methods of teaching
are described in detail.

Lectures, seminars, laboratory
practice, fieldwork, study and analysis
of bibliography, tutorials, placements,
clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Activity

Semester workload

Lectures

52

Practices

26

Study

102

Course total

180

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended

questions, problem solving, written

assighments.

The evaluation is done in Greek. The students

are examined at the end of the semester with an oral
presentation of their project(usually the reproduction of

the results of nominal published papers) and during the
semester on a weekly basis-presentation of their homework
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work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

(5) ATTACHED BIBLIOGRAPHY

«Neural Networks An Introduction» — B. Muller & J. Reinhardt - Springer & Verlag
«An introduction to the modeling of Neural Networks» - P.Peretto — Cambridge University Press
«PDP Research group, Parallel Distributed Processing(Vol I-1ll)» - D.E. Rumelhardt & J.L.McClelland —
Cambridge University Press «Introduction to the theory of Neural Computation» — J. Hertz & A. Krogh

& R.G. Palmer - Addison-Wesley Publishing Company
«Spin Glass Theory and Beyond» — M. Mezard & G. Parisi & M.A. Virasoro - World Scientific
«Self  Organization and Associative Memory» — T. Kohonen - Springer&Verlag

«Modeling Brain Function. The world of attractor neural networks» — D.J. Amit - Cambridge
University Pres
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NEPIFPAMMA MAGHMATOZ - ®-466

(1) TENIKA

IXOAH | OETIKQN KAI TEXNOAOTIKQN ENIZTHMQN

TMHMA | QYZIKH2

EMIMNEAO 2NOYAQN | MPOMNTYXIAKO

KQAIKOZ MAOGHMATOZ | 0-466 EZEAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ . ,
Texvikec Qaouatookorniac Laser

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL NILOTWTLKEG UOVAOEG QTTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAéEeig, Epyaotnplakés AGKAoELS K.ATL. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG UOVAOEG ATTOVEUOVTAL EVIaia YLa TO OUVOAO TOU UaBnuaTog MONAAEZ
. o . . AIAAZKANIAZ
avaypayte T eBdouadlaie wpeg Stdéaokaliog kat To cuvolo Twv
TUOTWTIKWV UoVASWwV
AloAE€eLg 5 6

lpooVate oelpéq av xpetaotei. H opyavwon Stbaokaliag kat ot
SL6aKTIkEG UEG0SOL TOU YPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOzZ MAOGHMATO2

yevikoU unoBadpou, r
£L61koU urtoBadpou, ebikevong

VEVIKWV YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQ23A AIAAZKAAIAZ ko

E .
EZETAZEQN: Manvin

TO MAGHMA NPOzMEPETAI ZE

NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA

http://ph466.edu.physics.uoc.
MAGHMATOS (URL) ttp://ph466.edu.physics.uoc.gr

(2) MAGOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypapovral Ta uadnotakd AmoTEAETUAT TOU UATIUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuneédou mou Sa AITOKTIOOUV OL POLTNTEC UETA TNV ETLTUXN 0AOKANpwon Tou UadniUaTog.

SuuBouleuteite to Mapdaptnua A

* [lepypacpn tou Emunédou twv Madnotakwyv AnoteAeoudtwy yla kade Eva kUkAo omouvbwv cuugwva ue to lMAaioto
Mpoodvtwv tou Evpwrniaikou Xwpou Avwtatng Eknaibeuong
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e [lepypacikoi Asiktec Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoodvrwy A Biov Madnonc kat to lNapaptnuc B
* [lepiAnmtikog O6nyog auyypapric Madnotakwv AmoteAeoudtwy

Me tnv emtuxr oAokApwaon Tou pabripatog o pottnTig/TpLa:

*  Oayvwpilel koL Ba gival og B€on va uTtoAoyilel BaoLKA XOPAKTNPLOTIKA TOU GWTOC
KoL va Xelpiletal Tnv moAwon Héow tng alyeBpoag Jones

*  Oayvwpilel tig Baotkég apxec aAAnAenidpaoncg UANG-aktvoBoAiag

*  Qayvwpilel toug Stadopoug TUMOUG paopatikng dtamAatuvong Katl Ba eival og
B£on va ektipd/umoloyilel To pEyeOOE TOUG CUVAPTAHOEL TWV OXETIKWY PUCLKWY
TIOPAUETPWV

*  QayvwpileLtnv Baoikn opyavoloyia tng dacpatookormiag kot Oa eival og Béon va
TIPOYLLOTOTIOLEL UTTOAOYLOHOUG GACHATIKAG SLAKPLTIKAG LKavoTnTag Stadpopwy
opyavwy

*  OayvwpileL tnV yevikn Bewplia Twy laser KoL To TAEOVEKTAUOTA TOUG

*  OayvwplleL TNV YEVIKN SOUN ATOUWY KOl LOPLWV KOL TA OXETLKA paopata, Kabwg
KOl ToV PpOOUATOOKOTILKO CUBOALOUO TwV SLadOpwV KOTAOTACEWV

*  Qa éxel eloaxOel o€ €va EKTETAUEVO EUPOG GACLOTOCKOTILKWY TEXVIKWY,
yvwpilovtag 1o nedio epapUoywV Kol T LOLALTEPO XAPAKTNPLOTIKA TNG KAOE
TEXVIKNG

e Oa eival og B€on va MpayUATOMOLOEL UTIOAOYLOMOUG KAl Vo e€ayayeL
OUUTIEPACHOTA ATIO TIPAYHATIKA GACUOTA ATOPWY KAl Hoplwv

Fevikég IkavotnTeg

NauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQovTalL aTo
MNapaptnua AutAwuarog kot napatidevral akoAoudwe) oe moLa / MOLEG A0 AUTEG ATTOOKOTEL TO Uadnua;.

Avadlijtnon, avadvon kat oov9eon SeSouevwy kat SxebLaouoc kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPrON KAl TWV armapaitnTtwy

TeXVOAoyLwv 2eBaouoG 0Tn SLAPOPETIKOTNTA KAt OTNV TOAUTTOALTIOULKOTN T
pooappoyn O€ VEEG KATAOTAOELC 2eBaouog ato uatko neptBaAlov

Afgn anopdoswv Entibeién kowvwvikrig, emayyeAuatiknc ko ndkrg umeuvduvotntag

kot evatodnoiac oe Yeuata euAou
Autovoun epyaaoia

AOKNON KPLTLKIG KO QUTOKPLTLKIG
Ouaédikn epyacia

Mpoaywyn t¢ eEAeUBEPNS, SNULOUPYIKNG KAL ETTAYWYLKNG OKEYNG
Epyacia oe 5tedveg neptBaiiov

Epyacia oe Semotnuoviko neptBaiiov
AAeG...
Mapdaywyn VEwV EPEUVNTIKWY LEEWV

AvTlpeTWILoN oUVOeTWY POoBANUATWY

AVATTUEN TNG ETLOTNUOVLKAG OKEYNG

Xpnon tng BLBAL0OAKNG Tou mavemoTnpiov Kot moAAamAwy BLBALoypadIKwWY TTHywWV
Avalntnon mnywy, TPOCOUOLWOEWV KOL NAEKTPOVIKWY HLoONUATWY amo to Stadiktuo
Anuoupyla CNUELWOEWVY KL 0UTOVOUNG HEBOSOU PUEAETNG

Autovoun gpyacia
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(3) NEPIEXOMENO MAOGHMATOZ

Qaouarookornia: Eva napadupo oto UILKPOKOOUO.
dwg: Eloaywyikn H/M Bewpla, emninedo kOpa, SE0UEC PWTOC, TOAWGON KoL TILVOKEG Jones

AAAnAeniépaon UANG-@wTOG: cuVTeAEOTEG Einstein, NULKAOLOOLKA TIPOCEYYLON, AoBeVNC KoL
Loxupn ouleuén dwtog pe cvotnpa dVo otabuwv, Talavtwoelg Rabi, Miyadikog deiktng
SlabAaong, Sltacmopd Kal armoppodnon

Qaouartikég dtantAaruveig: puoikn StamAdtuvon, SlamAdtuvon Adyw kpoloswv/mieong,
Doppler, transit-time, StamAdtuvon Kopeopou

Opyavoldoyia pacuatrookomniag: Oacpatoypddol MPiopaToS Kal OTTIKOU GpAYHATOG
nepiBAaong, cUUPOAOUETPA, OTITIKEG KOWAOTNTEC

Laser: yevikn Bewplia Kal Ta TAEOVEKTHUATA TOUG 0TNV POCHATOOKOTILA, TEXVIKEG KOl
Slatagelg

DaouaTOOKOTIKES TEXVIKEG Kal tapatnproels: Doppler-limited paocupatookonia
Amnoppodnong, OBoplopol (yevikd kat emayopsvou amnd Laser/LIF), loviopoU, TEXVIKEG
av&nong tng evatodnaiacg(drapopdpwon FM, CRDS)

Daouarookornikn AvaAvon kot Epunveia: Meplypadr ATOUIKWY KL LOPLAKWY PAOUATWY
kal Npoodloplopdg otabepwv, QACUATOOKOTILKOG CUUBOALOUOG.

Mn-ypauuikn @acuatookonia Kal acuatookoria uPnAng eukpivetag(entAeyuéva
Jéuata): Moplokeg SETUECG, PAOUATOOKOTILO KOPEGHOU, GACUOTOTKOTIO TIOAWONG K.ATL.
avoAoywg Tou dlabEatpou xpovou.

Q@aocuarookomnia Raman

MepiAnyn dAAwv onuavtiKwv UEFOSwV Kol CUYXPOVWV TEXVIKWVY (PAOCUATOOKOTTING.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI — AZIOAOTHZH

TPONOZ NAPAAOZHZ
Mpbowno pe npéowno, E€ anootdoews | I péowno HE T[pC')C)'wT[O
eknaibevon KA.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. oty Aaokakia, otqy | HOONHOTOG, SLadlkTUAKOU LOTOTOMOU CUVEPYACLaG Kal

Epyaotnplaxr Eknaibevon, otnv Emkowwvia | email.

Emwkolvwvia pe Toug ¢oLTNTEG LECW LOTOOEALSAG

LE TOUG (OLTNTEG

OPrANQZH AIAAZKAAIAZ Apaompiérrre ®oprog Epyaciag
Eéaunvou
Meplypagovral  avaAutika o0 TPOmMoG Kat AtaAEEELC 65
uedobol Stbaokaliag.
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Aladéelg, Seuwvapia, Epyaotnpiakn Aoknon,

Acgknon  [lebiou, MeAétn &  avdAuon

BiBAoypagpiag, @povriotrplo, Mpaktikn

(Tomo¥¢tnon), KAwuwkry Aoknon, KaAAwteyviko

Epyacotipto, Aabpaotikn Stbaokalia,
EKtaSeUTIKEG ETLOKEYELS, Ekmovnon UeAETNG
(project), Suyypan epyaciac / epyactwv,
KaAAwteyvikn dnutovpyia, K.Am.

JUvolo Mabruatog 65

Avaypd@ovtal oL wWpes UEAETNG TOU @oLTnNTh
yla kade padnolakn Spaotnplotnta kadwe Kot
oL WPEG un kadobnyoULEVNG UEAETNG CUUPWYVA
UE TIC apxE¢ Tou ECTS

AZIOAOTMHzH OOITHTQN

Mepypagri T Suadikaoiac adtoAdynong H a&loAdynon yivetat ota eAAnvikd. Ot pottntég

g€etalovtal Kot aflodoyoUvTal ypantad oto TEAOG Tou
gfaunvou.

Mwooa AéloAdynong, Médobot aétoAdynong,
AlapoppwTIK 1 Suumepacuatiky, Aokuiaoia
MoAdartAri¢  Emtdoyrig, Epwtroelg Suvroung
Anavtnong, Epwrtrioeic Avamtuéne Aokuiwy,
Entiduon  [lpoBAnuatwv, [panti Epyaocia,
EkOeon / Avagopa, [pogopikn E€taon,
Anuodota Mapouciaan, Epyactnpiakn Epyaocia,
KAwvikry  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtat pnta mPoodLOpLOUEVA KPLTHPL
aéloAdynong kat eav kat ou eivat npooBdotua
Q7O TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

1. “Laser Spectroscopy - Basic concepts and Instrumentation”, W. Demtroder, Springer
1998

2. “Laser Electronics (3rd ed.)”, J. T. Verdeyen, Prentice Hall, 1995

. “@aopatookomnia”, Ntang, Qwtiog, Matpa: EAAnVikS Avolkto Mavemniotiuto, 2001

. “Spectra of Atoms and Molecules (2nd ed.)”, P. Bernath, Oxford Univ. Press, 2005

. “Modern Spectroscopy (4th ed.)”, J. Hollas, J. Wiley & Sons, 2004

. “Atkins Quowkoxnueia”, P.W. Atkins, J. de Paula, HpdkAeto: MEK, 2014.

o U b~ W

COURSE OUTLINE - ®-466

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS
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LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | 0-466 SEMESTER | SPRING
COURSE TITLE .
Laser Spectroscopy Techniques
. . INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded.for separate comp'onents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
. . ] HOURS
of the course, give the weekly teaching hours and the total credits
Lectures 5 6

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE

general background, | C
special background, specialised general
knowledge, skills development

PREREQUISITE COURSES:

NO
LANGUAGE OF INSTRUCTION and
GREEK
EXAMINATIONS:
IS THE COURSE OFFERED TO VES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph466.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, the student:

* Will know and be able to calculate a number of light characteristics and manipulate
light polarization through Jones calculus.

*  Will know the basic principles of light-matter interactions.

* Will know the various types of spectral broadening, and be able to calculate their
magnitude as a function of relevant physical parameters.
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* Will know the principle pieces of spectroscopy instrumentation, and be able to
perform calculations of their spectral resolving power etc.

*  Will know the basic theory of Lasers and identify their advantages in the field of
spectroscopy relative to other light sources.

* Will understand the general atomic and molecular structure and the corresponding
spectra, as well as the commonly used spectroscopic notation of the various states.

* Will have been introduced to a significant number of spectroscopic techniques, and
know the field of application and particular characteristics of each method.

*  Will be able to perform calculations and extract information from actual
spectroscopic data of atoms and molecules.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology
Respect for difference and multiculturalism
Adapting to new situations
Respect for the natural environment
Decision-making
Showing social, professional and ethical responsibility and

Working independently sensitivity to gender issues
Team work Criticism and self-criticism
Working in an international environment Production of free, creative and inductive thinking

Working in an interdisciplinary environment

Production of new research ideas Others...

Treat complex problems

Development of scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method

(3) SYLLABUS

Light: Introduction to E/M theory, plane wave, light beams, polarization and Jones calculus.

Light-Matter interaction: Einstein coefficients, semiclassical description, weak and strong
interaction of light with a two-level system, Rabi oscillations, Complex refractive index,
absorption and dispersion.

Spectral broadening: Natural, Pressure, Doppler, Transit-time, and Saturation broadening.

Spectroscopy instrumentation: Prism and diffraction grating spectrographs, Interferometers
and Optical cavities.
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Lasers: General theory and their advantages for spectroscopy

Spectroscopic Methods and Observations: Doppler-limited spectroscopy: Absorption,
Fluorescence, lonization, and Techniques for increasing the sensitivity (Frequency
modulation, CRDS)

Spectroscopic analysis and interpretation: Description of atomic and molecular structure,
determination of parameters and constants, Spectroscopic notation.

Non-linear and High-resolution Spectroscopy (select subjects): Molecular beams,
Saturation spectroscopy, Polarization spectroscopy etc. (as per available time). Raman
Spectroscopy

Overview of other important established and modern spectroscopic methods.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY

Face-to-face, Distance learning, etc.

Face-to-face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY | Communicating with students through course website,

Use of ICT in teaching, laboratory education, . . .
se of ICT in teaching, laboratory education, | .0, \oh online collaboration workspace, and by email.
communication with students

TEACHING METHODS Activity Semester workload
Lectures 65

The manner and methods of teaching are

described in detail.

Lectures, seminars, laboratory practice,

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art

workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity,

etc.

Course total 65

The student's study hours for each learning
activity are given as well as the hours of non-
directed study according to the principles of the
ECTS

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure .
Written exams at the end of the semester.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple | Exam language is Greek, but also in English if required.
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
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other

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

. “Laser Spectroscopy - Basic concepts and Instrumentation”, W. Demtrédder, Springer 1998
. “Laser Electronics (3rd ed.)”, J. T. Verdeyen, Prentice Hall, 1995

. “Oaouarookonia”, Ntarng, Qwtiog, MNMatpa: EAAnviko Avoikto Mavemniotruto, 2001

. “Spectra of Atoms and Molecules (2nd ed.)”, P. Bernath, Oxford Univ. Press, 2005

. “Modern Spectroscopy (4th ed.)”, J. Hollas, J. Wiley & Sons, 2004

. “Atkins Quowkoyxnueia”, P.W. Atkins, J. de Paula, HpdkAeio: MEK, 2014.

A L AN W N R
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NEPIFPAMMA MAGHMATOZ - ®-473

(1) FENIKA
IXOAH | OETIKQN KAI TEXNOAOTIKQN EMIZTHMQN
TMHMA | OYZIKHZ
EMINEAO SMNOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | -473 EZAMHNO ZMOYAQN | EAPINO

TITAOZ MAGHMATOZ

Epyaotrpto Quatkrc Hutaywyikwv Atataéewv

AYTOTEANEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTWAN TTOU OL TILOTWTLKEG UOVABOEG QATTOVELOVTAL O

Slakplta puépn tou uadnuatog m.y. AlaAeEelg, Epyaotnplakeg

AOKNOELC K.ATL. AV OL TILIOTWTLKEG UOVASEG ATTOVELOVTAL EVIALX YLa

T0 oUVOAO ToU padnuatog avaypate tig eBdouadlaies wpeg

Stdaokaldiac kat To cUVOAO TWV MLOTWTIKWY UovVadwv

EBAOMAAIAIEZ

QPE2

AIAAZKAAIAZ

NIZTQTIKEZ
MONAAEZ

Epyaotnplakeg AOKNOELG

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot

SLoakTikEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOzZ MAOGHMATO2

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA:

OXI

FAQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAnVIKA

TO MAGHMA NPOzMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
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Meptypapovtal ta uadnoLakd amoTEAECUATA TOU UAINILATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG

Ko Lkavotnteg kataAAnAou emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETULTUX OAoKApwan
TOU uadnuartog.

2uuBouleuteite to MNapaptnua A

Meptypapn tou Enuebou twv Madnolakwv AloteAeouatwy yla Kade Eva KUKAo amoudwv
oUuewva ue to lMAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong
Meptypapikoi Asikteg Emunedwy 6, 7 & 8 tou Eupwnaikou lAataiouv Mpoooviwy Awa Biou
Maidnaong kat to Mapaptnua B

MepiAnmtikog Ob6nyog auyypaprnc Madnotakwy AltoteAeouatwyv

Me tnv emttuyr oAokAnpwan tou puadnuatog o oltntri¢/tpla Yo eivat o 9éon:

* Na avayvwpilel kot va Teplypddel TO XOPOKTNPLOTIKA Asttoupyiag Ttwv KupldtEpWV
NULAYWYLKWYV Slatdéewv (avopOwTIKES, OMTONAEKTPOVIKEG, TpaviioTop)

* Na &lakpivel Kat va Katavoel Twg oL BLOTNTEG TwV nUlaywywv cuvdudlovtal othv
QVATTTUEN XPNOLUWVY NULAYWYLIKWY Slatdéewy

*  Na mpoacdlopilel Ta XapaKTNPLOTIKA AlToupyiag NULayWYKWY Slatdtewv

*  Na emAéyel Kal va cuvSUAleL Opyava yLa Vo TIPAYLOTOTIOLEL NAEKTPLKEG ETPOELG

*  Na g€etdleL Tnv opON Aettoupyia Twv dlatdéewv Kot vo AapuBAaveL LeTPAOELG

* Na opyavwvel Kal va avaAUEL Ta TELPAUOTIKA SeSopéva

*  Na ouvB£TeL ThV MElpapaTKY avadopd

* Na ouykplvel ta TELPAUATIKA amoteAéopata pe tn Bewpia, va ta aflohoysl kot va
ouumepaivel

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES

avaypdpovtal ato apaptnua AUTAwuatos kot mapatidevral akoAdoUdw ) e mota / TOLEG QO AUTEG

QaTTOOKOTEL TO uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy  Zxedlacuog kat Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

anapaitnTwy TeYVoAoylwv

2eBa00og otn SLaPOopPETIKOTNTA KL OTNV
TTOAUTTOALTIOUIKOTN T

lMpooapuoyrn o€ VEEC KATAOTATELG

2eBaoog oto puaotko nmeptBaAiov

Anyn aropacewv

Emtiéelén kolvwVIkng, emayyeAUTIKAG KAt NOKAG

Autovoun epyaocia unevBuvotntag kat evatodnaoliog oe Geuata uAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBailov Mpoaywyn tne EAsUVEPNG, SNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV

Avalntnon, avaAuon kat cuvieon SeS0UEVWY KoL TTANPOPOPLWY, UE TN XPHON KoL TWV AMOPAITNTWV

TeYVOAoyLwv

Mpooapuoyr o€ VEEG KATAOTATELG
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Anyn anopacewv
Ouadikn epyacia

(3) NEPIEXOMENO MAGHMATOZ

210 mAaioto tng StbaokaAiag Tou pabnpatog Ba Sle€axBouv oepLvapLa KAl EPYAOTNPLAKEG OLOKAOELG
Je okomo tnv epBabuvon ota Sidackopeva Bépata, Tdoo o BewPNTIKO, 60O KOl OE TTELPAMATIKO
emninedo. OL aoknoelg mou Ba mpaypatonotnBouv xwpilovral TIg MAPAKATW KATNYOPLEG:

A. ELoaywyLKa:

EkudBbnon opydvwy mou Ba xpnotponotnbolv ota melpdpota (oAU UETPA, AUTTEPOUETPA,
BoAtouetpa, malpoypdadol, yevwnitpleg oijpartog, tpododotikd KTtA). EuBaduvon otn Bewpia
METProEWY, obAaApata kat 5tadoon cdhaApdTwy.

Texvikég ouvdeapoloyiag opyavwy Kot KUKAWUATWY. E€otkeiwan He TIC NULaywyLIKEG SlaTdéelg,
€\eyxog KA Aettoupylag kat kavoveg cuvdeopoloylag og KUKAwpa. Kavdveg aodaleiag kat
npoduldéelg.

B. AvopBwTIKEG NULayWYLKES Slatagels: AvopBwon kal otabepomnoinon evaAAaooOUeVNG TAONG UE
Xpnon 6108wV Kol TUKVWTWV. 2TV doknon auth Ba peAetnBei n amAn kal Suthn (mAnpng) avopbwon
pLaG eVAAAQCCOUEVNG TAONG, XPNOLOTOLWVTAS 51060UG TOU gumopiou Kal mapaTnpwvTag T
Kupatopopodn e€6dou oe malpoypddo. Eniong Ba e€etacOei n xprion MUKVWTWV yLa TtV eEodAuvon
™G Tdonc.

MPocdLoplopdg TwV NAEKTPLKWV XOPOKTNPLOTIKWY NULOYWYLKWV ETEPOSOUWY HE LETPHOELG

QY WYLLOTNTAG Kat dawvopévou Hall og Selypata yewpetpiag van der Pauw. Oa npoabloplatel n
QYWYLLOTNTA, N CUYKEVTPWON KAl N EUKWVNGlo TwV PpopEwv, KaBwg Kat o TUTIOG Tou NpLaywyol (n N
p), o€ KATAAANAQ TIPOETOLUACUEVA NULAYWYIKA Selypata yewpeTpiag van der Pauw, pe UETPAOELG
peLUATOC-TAONG, Mapouaia payvntikol ediou kat xwpig medio.

Pelpa opBng kat avaotpodig mMOAWGNG Kol XWPNTIKOTNTA TEPLOXAG AMOYyUMVWONG OTLG EMAdEG pn,
pin kat Schottky. ©@a mpocdloplotei n Katavour GopEwv OTIG TAPATIAVW NULOYWYLKEG ETEPOSOUEG UE
METPNOELG XWPNTIKOTNTAG CUVAPTHOEL TAONG.

AvopBwTtikn Asttoupyia Kal HeAETN TNG avopBwTKAG emadnG LETAAAOU- NULAYWYOU o0& SLapOPETIKEG
Bepuokpaacies. MpoodLoplondg TOU EVEPYELOKOU XAGHATOC TOU NULaywyoU. Oa mpayuatomnoln el
QVAAUGN TWV UNXAVIOPWY PEVMATOC o€ 8L0doug emadwv pn f Schottky oe véa nULAYWYLKA UALKA, pe
LETPNOELG PEUATOC CUVAPTHOEL TAONG 0 SladopeTIKEG OepuoKpaaieg.

I Hulaywyikég omtikeg Slatagelg: MeA€étn TN ekmounng ¢wtog and datdelg LED, cuvaptriost Tou
PEVATOC KOl TOU PAKOUG KUOTOG EKTIOUTIAG. Oa pehetnBel n andkplon pwtodldédwv (LED)
SLaDOPETIKWV XPWHATWY EKTIOUTNG (KOKKLVO, TIPAGLVO KoL UTTAE) OE CUVAPTNON UE TO PEUA 0pBNAG
noéAwong, kabwg kat n pacuatiki Toug avalucon pe tn BorBela evog pLovoxpwudTopa.

MeAETN TNG AMOKPLONG GWTOAVIXVEUTWV KATAOKEUAOUEVWY amtd dwTodL0d0ouc. Oa peletnBein
XpNon dwtodLodwv yla TV KATAOKEUT GWTOAVIXVEUTWY, XPNOLLOTIOLWVTAG avAaoTpodn MOAwaGN TG
dWTOS1060U KOl LETPWVTOG TO PEVUA UE EVA TUKOAUTIEPOUETPO.

A. Awatagelg tpaviiotop: Npoodloplopdg Twy XapakTnpLoTIKWV Aettoupyiag Tpaviiotop Enidpaong
gykapotou Mediovu (JFET). Oa mpoodloploTouy Ta XAPaKTNPLOTIKA AelToupylog pe LETPAOELG
peVUATOC-TAONG, 08 SladopeTIKEG cUVONRKEG TOAWONG TOU TPAVIIoTOpP, XPNOLLOTIOLWVTACS TINYEG
TAONG KoL KATAANAN KUKAWMATIKA cuvSeopoAoyia.

Mpocdloplopdg Twy XapakTnpLoTIKWV Aettoupyiag Tpaviiotop Enidpaong MNediou (MOSFET). Oa
npoodLloplotei N SlaywyldTnTa Tou TPAVIioTop CUVAPTHOEL TNG TACNG TNG TTUANG, N TAon
oTpayYOALoHOU, KABWG KAl OL XOPAKTNPLOTIKEG KAUTTUAEC Tou MOSFET. EmumAéov, Ba e€etacBel n
xpnon tou MOSFET w¢ Stakdmtn.

Mpocdloplopdc Twv XapaKkTNPLOTIKWVY Aettoupyiag AutoAikou Tpaviictop (BJT). Oa npocdloplotolv
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Ol XOPOKTNPLOTIKEG KAUTTUAEG EKTIOUTIOU Kal GUAAEKTN Kal Ba urtoAoyloTel To k€pdog pelpatog B cav

ouVAPTNGON TOU PEVUATOG CUAAEKTH.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOGOAOI — AZIOAOrHZH

TPONOZ NAPAAOZHZ
Mpoowmno ue npoowrno, EE
QATTOOTAOEWG EKTIAIOEUDN K.ATL.

MNpbowmo e MPOCWTO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exnaibevan, atnv
Emikolvwvia |UE TOUG QOLTNTEG

Emukowwvia pe toug dpoltntég péow LotooeAibag padnuatog
Kal péow email. Avalritnon minpodopLwy Kat eyxelptdiwv
(datasheets) yla tnv melpapatikn epyaocia kot avadopd.
Enefepyaoia petprioewv og H/Y.

OPTFANQZH AIAAZKAAIAZ

Meptypapovtal avaAutika o TPOmoG
ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn
Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotrplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Aocknon,
KaAAtteyviko Epyaotripto,
Alabpaotikn Stbaokalia,

EkmadeuTIKEG emIOKEYELS, Ektovnan
UEAETNG (project), Juyypaer
epyaciag / epyaciwv, KaAAreyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty yia  kade  padnotoakn
Spaotnplotnta Kadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUQWVA
UE TLC apx€G ToU ECTS

. ®doptog Epyaciog
Apaotnplotnta Efaprivou
Epyaotnplakeg AOKNOELG 20
JUvolo Mabruatog 20

AZIOAOTMHzH OOITHTQN

Meptypapn ™mge Stadikaoiac
aéloAdynong

Mwooa  AfoAdynong,  MéBobdot
aétoAdynong, Awapoppwtikn n
ZUUTTEPUOUQATIKI), Aokiuaoia
MoAdarAng  Emtdoyng, Epwtnoeig

H aflohoynon yivetal ota eAAnVIkd. Ol poltntég
e€etalovral kat afloAoyolvtal ypamtd oTo TEAoG Tou
e€apunvou. EmutAéov, aflohoyouvTal HECW YPATTTWY
avadopwv oe kGOe meipapa o exteleital ava eBdoudda.
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Juvroung Amavtnong, Epwtroglg
Avantuénc Aokiuiwy, Entilvuon
MpoBAnuatwyv, [lpantny  Epyaoia,
ExkOean / Avagopd, [lpopopikh
Eé€taon, Anudowa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAlwteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEVa
kpttnpta aéloAoynong kat eav Kot mou
elval npooBactua amo Toug QPOoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«OmronAektpovikf», Jasprit Singh, EKAOZEIZ TZIOAA, 2016

«HAektpoTEXVIKA YAKA», 4" ‘EkSoon, S.0. Kasap (E. Aotdwpikng, I. Navaylwténoulog, A.

MNamayswpylou), EKAOZEIZ TZIOAA, 2018
«MuwkponAektpovikn», 2n Ekdoon, Millman Jacob, Grabel Arvin, ekd6oeig A.T{loAa & Yol A.E., 2013

«Device Electronics for Integrated Circuits», R.S. Muller & T.l. Kamins, 2nd Edition, John Wiley & Sons,

NY, 1986 «Optoelectronic Semiconductor Devices», D. Wood, Prentice Hall, 1994
«Semiconductor Optoelectronic Devices», 2nd edition, P. Bhattacharya, Prentice Hall

«Physics of Semiconductor Devices», 3rd edition, S. M. Sze and K. K. Ng, John Wiley & Sons, NJ, 2007

- Zuvaen EMLOTNUOVIKA TTEPLOSIKA:
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COURSE OUTLINE —®-473

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-473 SEMESTER | SPRING

COURSE TITLE

Semiconductor Physics Laboratory

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.g. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Laboratory exercises 4 7

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NO

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | -

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B
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* Guidelines for writing Learning Outcomes

Upon successful completion of the course the student will be able to:

* Identify and describe the operational characteristics of the basic semiconductor devices
(rectifiers, optoelectronic devices, transistors)

¢ Discriminate and understand how semiconductor properties are combined in the
development of useful semiconductor devices

* Specify the operating characteristics of semiconductor devices

* Select and combine instruments to perform electrical measurements
*  Examine the correct operation of the devices and take measurements
* Organize and analyze experimental data

*  Compose the experimental report

* Compare experimental results with theory, evaluate and conclude

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues
Working independently

Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Adapting to new situations

Decision-making

Team work

(3) SYLLABUS

Seminars and laboratory exercises will be conducted during the course, aiming at deepening the
theoretical and experimental knowledge. The exercises will be divided into the following categories:

A. Introductory:

Learning how to operate instruments to be used in the experiments (multimeters, ammeters,
voltmeters, oscilloscopes, signal generators, power supplies, etc.). Deepening knowledge in
measurement theory, errors and error propagation. Instruments and circuits wiring and connection.
Familiarization with semiconductor devices, good operation verification, and circuitry wiring rules.
Safety rules and precautions.

B. Rectifying semiconductor devices:
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Rectification and smoothing of alternating voltage using diodes and capacitors. In this exercise we
will study the simple and double (full) rectification of an alternating voltage using commercially
available components and observing the output waveform on an oscilloscope. Also, the use of
capacitors to smoothen the output voltage will be examined.

Determination of electrical characteristics of semiconductor heterostructures by conductivity and
Hall effect measurements in van der Pauw geometry samples. Conductivity, carrier concentration
and mobility of the carriers, as well as the type of semiconductor (n or p), will be determined in
appropriately prepared semiconductor van der Pauw geometry samples, by current-voltage
measurements in the presence of magnetic field and without field.

Forward current, reverse bias current and depletion capacity in pn, pin and Schottky contacts. The
carrier distribution in the above semiconductor heterostructures will be determined by capacitance
versus voltage measurements.

Rectifying behavior and study of metal-semiconductor rectifying contacts at different temperatures.
Determination of the semiconductor energy band gap. An analysis of the current mechanisms in pn
or Schottky contacts will be carried out on new semiconductor materials, with current-voltage
measurements at different temperatures.

C. Semiconductor optical devices:

Study of light emission from LEDs, as a function of the current and emission wavelength. The LED
output will be studied as a function of the forward current, as well as the spectral analysis with the
help of a monochromator, for different LED emission colors (red, green and blue).

Study of photodetectors constructed from photodiodes. The use of photodiodes for the construction
of photodetectors will be studied, using reverse polarization of the photodiode and measuring the
current with a pico-ammeter.

D. Transistor devices:

Determination of Junction Field Effect Transistor (JFET) operation characteristics. The operating
characteristics will be determined by current-voltage measurements, under different bias conditions
of the transistor, using voltage sources and appropriate circuitry.

Determination of Field Effect Transistor (MOSFET) operation characteristics. Transistor's
transconductance, pinch-off voltage, and characteristic curves of the MOSFET will be determined as a
function of gate voltage, In addition, the use of MOSFET as a switch will be examined.

Determination of Bipolar Transistor (BJT) operation characteristics. The emitter and collector
characteristic curves will be determined and the current gain B will be calculated as a function of the
collector current.

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and
COMMUNICATIONS TECHNOLOGY | by email. Search for information and manuals (datasheets)
Use of ICT in teaching, laboratory | for experimental work and reports. Processing of
education, communication with | measurements on PC.
students

TEACHING METHODS Activity Semester workload
Laboratory exercises 20

The manner and methods of teaching

are described in detail.

Lectures, seminars, laboratory

practice, fieldwork, study and analysis

of bibliography, tutorials, placements,
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clinical  practice, art workshop,
interactive  teaching, educational
visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study
according to the principles of the
ECTS

Course total 20

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure. Language of evaluation,
methods of evaluation, summative or
conclusive, multiple choice
questionnaires, short-answer
questions, open-ended questions,
problem  solving, written work,
essay/report, oral examination, public
presentation, laboratory work, clinical
examination of patient, art
interpretation, other. Specifically-
defined evaluation criteria are given,
and if and where they are accessible
to students.

Students are examined and evaluated at the end of the
semester. In addition, they are evaluated through written
reports on each experiment performed per week.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«SEMICONDUCTOR OPTOELECTRONICS Physics and Technology», Jasprit Singh, McGraw-Hill

«Principles of Electronic Materials and Devices», 4" edition, S.0. Kasap, McGrawHill

«MkponAektpovikn», 2n ‘EkSoan, Millman Jacob, Grabel Arvin, ek66oelg A.T{loha & Yol A.E., 2013

«Device Electronics for Integrated Circuits», R.S. Muller & T.l. Kamins, 2nd Edition, John Wiley & Sons,

NY, 1986 «Optoelectronic Semiconductor Devices», D. Wood, Prentice Hall, 1994

«Semiconductor Optoelectronic Devices», 2nd edition, P. Bhattacharya, Prentice Hall
«Physics of Semiconductor Devices», 3rd edition, S. M. Sze and K. K. Ng, John Wiley & Sons, NJ, 2007

- Related academic journals:
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NEPIFPAMMA MAOGHMATOZ - ©-478

(1) TENIKA

2XOAH | OETIKQN KAI TEXNOAOTIKQN EMNIZTHMQN

TMHMA | OY2IKH2

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | 0-478 EEAMHNO 2MNOYAQN | EAPINO

TITAOZ MAGHMATOS | Ztoweia Emotriung YAkwv

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TEPITTTWOT) TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTAL OE
o , . , EBAOMAAIAIEZ
SlakpLra puépn tou padnuatog mi.x. AlaAeéetg, Epyaotnplakeg S NIZTQTIKEZ
AOKNOELC K.ATL. AV OL TILOTWTIKEG UOVASEG ATTOVELOVTAL EVIALX YLa MONAAEZ
) , . L, AIAAZKANIAL
T0 0UVOAo Tou puadnuartog avaypayte tic eBdouadlaiec wpeg

Stdaokaliac katL To oUVOAO TWV MIOTWTIKWY UoVaSdwV

AtahéeLc 4 6

MpooY<ate aelpéc av xpelaoteil. H opyavwaon dtbaokaliog kat ot
SLoakTikEG uET0SOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | T

yevikoU urtoBadpou,
eLdkou urtoBatpou, eLbikevang

VEVIKWV YVWOEWV, avantuéng
oeélotnTwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZZA AIAAZKAAIAL ko | EAAnvKA
EZETAZEQN:

TO MAGHMA NPOzZ®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ph478.edu.physics.uoc.gr
MAGOHMATOS (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypapovtal ta uadnoLakd amoTeEAECUATA TOU UAINIULATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG
Kol LkavotnTteg kataAAnAov emumedou mou Ja AIOKTOOUV OL POLTNTEG UETA TNV ETLTUXN 0AOKANpwaon
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ToU uadnuarog.

2uuBouleuteite to MNapaptnua A

* [leptypan tou Enuedou twv Madnolakwv AloTeEAeouaTwy yLa Kade Eva KUKAO amoudwv
oUuewva e to MNAaioto Mpooovtwy tou Eupwnaikou Xwpou Avwtatng Eknaibeuong

* [leptypapikoi Asikteg Emmedbwy 6, 7 & 8 tou Eupwnaikou lAatoiov Mpoooviwy Aid Biou
Maidnaong kat to Mapaptnua B

* [lepiAnmtikog Obnyocg ouyypaprnc Madnotakwy AloteAeouatwyv

Me tnv emtuyr oAokAfipwon Tou pabnuatog o dottntrg/tpla Ba sival os Béon:

*  Na yvwpileL tig Baotkég apxég Kpuatalhoypadiag, Aour KpuoTaAAKWY CTEPEWV KaL TNV
oxéon doung — W8lothTwyv

*  Na neplypadel T atéAeleg kevng B€ong kat avtomapeBoAnig ota KpUOTAAALKA MAEyaTA

* Na pmnopei va mpoadlopilel kat va e€nyel Toug LnxavIoHoUg Staxuong

*  Na pmnopei va opilel 6poug OwE UNXAVLKA TACH KOl LNXAVLKH TTapapopdwan

*  Na pnopei va g€nyei tov unxaviopd dtadoong pwyuwv yla Stadopetikolg tumoug Bpaliong

* Na pmnopei va e€nyel Slaypdupata pdocswv Kot va eival oe B€on va mpoaodlopiletl daoeLg,
clotaon ¢paoewv

*  Na pmnopei va 6UVSUAGCEL TIG YVWOELG Kal va oxedLaoel pia Bepuikn Katepyaoia mou Ba
odnynoeL og KABOPLOUEVEG UIKPOSOUEG

*  Na Slakpivel TUmoug SlaBpwoswv Kat UToRABULONG KABWE KaL VA KATAVOEL TOV UnXavIoud
KalL va poteivel pétpa mpoAnding

*  Na pmnopei va e€eTAoeL NAEKTPLKEG LOLOTNTEG UALKWV Kal va gival og Béon va Staxwpilet
gvdoyevn Kal EEWYEV NULAYWYLUA UALKA KaBwg Kal va pmopet va meplypd et davopeva
oL6NpPonNAeKTPLOMOU Kal TiLe{oNAeKTPLOMOU.

*  Na pmnopei va 6UVSUAOEL TLG YVWOELG TOU TTAVW GTNV OTTTLK YLA VO KOTAVOIOEL TOUG
pNXaviopoUg mou euBUvovTalL YL TV OMTIKA CUMTEPLDOPA TWV UALKWV.

* Na avadlopyavwoel TIG YVWOELG TOU

Fevikég IkavotnTeg

AauBavovrag umoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VO EXEL ATTOKTITEL O TTTUXLOUXOG (OTTWG QUTES
avaypdpovtal ato Mapaptnua AUTAwuatos kot mapatidevral akodoUdwc) e mola / OLEG QO AUTEG
QAITOOKOTEL TO Uavdnua;.

Avalntnon, avaAuon kat cuvieon 6ebouevwy  Zxedlacuog kal Staxeipton Epywv

KoL TANPOPOPLWY, LUE TN XPHON KL TWV

QTapaiTNTWY TEYVOAOYLOV 2eBa00G otn SLaPOPETIKOTNTA KL OTNV

moAumoALTIOUIKOTN T
lMpooapuoyrn o€ VEEC KATAOTATELG
2eBaoog oto puaotko neptBaAiov
Anyn aropacewv
Emtiéelén kolvwvikng, emayyeAUTIKAG Kat NGLKAG

Autovoun epyaocia unevBuvotntag kat evatodnoliog os Jeuata UAou

Ouadikn epyacio A0KNON KPLTIKIG KOl QUTOKPLTLKIG

Epyacia o€ 61eVveg meptBaiiov Mpoaywyn tne EAsUVEPNG, dSNULOUPYLKNG KAt
EMAYWYLKNG OKEYNC

Epyacia o€ biemiatnuoviko neptBaAiov

Mapaywyn VEwv EPEUVNTIKWY LOEWV
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*  Avilpetwrion cuvOeTwVY MPoBANUATWY

e Avamrtuén emotnpovikng okEPng

e Xpnon g BBALBAKNG tou Mavemotnuiov kat moAAamAwv BLBAloypadikwy mnywv
*  AvalATnon mNywv, TPOCOUOLWOEWV KAl NAEKTPOVIKWY padnudtwy amnd to Stadiktuo
*  Anuloupyia oNUELWOEWV Kol aUTOVoun HEB0S0G LeAéTng

*  Jyvepyaoia o ouAadeg

*  YAomoilnon gpeEUVNTIKWY EPYACLWY

¢ Aloxeiplon tou xpdvou kat mpoBeouLlwv

(3) NEPIEXOMENO MAGHMATOZ

Elcaywyn: Aour KpuotaAikwy Itepwv: Kpuotallikd mAéypata, kpuotalloypadikég SteuBuvoelg
Kat kpuotaloypadika enineda. NepiBAacn aktivwv — X. MoOAUKPUGTAAALKA KOl N-KPUGTAAALKA
otepeq.

Atéleleg otepewv Kal MAeypatika Spaiparta: Znuelakd obaApata. AAAEG aTEAELEG — MIKPOGKOTILKN
e€étaon.

Awdxuon: Mnxaviopot dtaxuong — Aldxuon oe otabepn KATdotaon — Xpovikwe LeTaBarlopevn
Slaxuon — Napdyovteg mou emdpolV 6TOUG CUVTEAECTEG SLAxUoNG.

MnXaVIKEG LBLOTNTEG: IXETELG TAONG — MAPAUOPPWONG — EAACTIKNA Tapapopdwaon mapapdpdwaong —
TAQLOTLKA Ttapapopdwan.

Mnxaviopol evioxuong: ATEAELEC Kal TTAQOTIKA Tapapdpdwon — evioxuon e peiwon peyéboug
KOKKwV — evioxuon otepeol SLaAlpaToc.

Kataotpodikn aotoxio UAkwv (Failure): @paton ulikwy (fracture) — kdénwon vAwkwy (fatigue) —
£€pmuon UALKwV (creep).

Awaypappota paoswv: Baolkég évvoleg — lodpopda cuothpata §U0 CUCTATIKWY — EUTNKTLIKA
cuothuota — EUTNKTOELSH KOl TIEPLTNKTIKEG AVTLIOpACEL — cUOTNUA oL8pou — AvBpakog —
Snuloupyla pikpodourg oe cuoTHpaTa oL6APou — AvBpaKkog.

Oeppoduvaptki enwdavelwy: Empavelakn evépyela. Emidavelakog eUMAOUTIOUOG.
Metaoyxnuatiopol pacswv: Opoyevrg Kal ETEPOYEVAG Tupnvomoinon — Avamrtuén véag ¢daong —
KLVNTLIKA— Lo6Beppa Slaypapuata LETACXNMATIONOU — Staypdppata TTT. Ataypdupata
METOoXNHaTIOMOU cuvexoUlg PuEng Staypappata —CCT.

AdBpwon: AldBpwaon METAAAKWY UALKWV — emtidpaon meptBailovtoc. Eldikd kedalata: Aopr Kot
LLOTNTEG KEPAULIKWY — oUVOETA UALKA — TTOAU LEPT).

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI — AZIOAOTrHZH

TPOMOZ MNAPAAOZHZ | Mpoowmo e MPdowmo
Mpoowmno ue npoowrno, EE
QATTOOTAOEWG EKTIAIOEUTN K.ATL.

XPHZH TEXNOAOTIQN | Emkowvwvia pe toug dpoltnTtég péow LotooeAibag pabrnpatog
NAHPO®OPIAZ KAI ENMIKOINQNIQN | kot péow email.
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exnaibevan, atnv
Emikolvwvia |UE TOUG QPOLTNTEG

OPTANQZH AIAAZKAANIAZ AoactnowdTna ®doprog Epyaciag
pactpiot Eéaunvou
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Meptypdpovrar avadutikd o tPOmog | | AlaléEelg 52

ko pedodol Stéaokadiog.

AlaAééelg, Zeuwvapla, Epyaotnplakn

Aoknon, Acknon lMebiou, MeAetn &

avaduvon BiBAoypapiag,
@povrtiotriplo, Mpaktikn
(TomoY¢tnon),  KAwwn  Acknon,
KaAA ) E| ipto, ; :
“ LTEXWK? A fo JZUvoAo MaBnuatog 52
Alabpaotikn Stbaokalia,

EkmalSeuTIKEG eMLOKEYELS, EkTtovnan
UEAETNG (project), Juyypaepri
epyaciag / epyaciwv, KaAAreyviki
Snutoupyla, k.Am.

Avaypagovtal oL wpeG UEAETNG TOU
outnty  yia  kade  padnoloakn
Spaaotnplotnta kKadwe KaL oL WPEC Un
kaBobnyouuevng UEAETNG oUUQWVA
UE TLC apx€G ToU ECTS

AZIOAOTMHzH OOITHTQN

Mepypapn ™me Stadikaoiac | H aflohdynon yivetal ota eAAnvikd. Ot poltntég
aéloAdynong e€etalovral kat afloAoyolvtal ypamtd oTo TEA0G Tou

g€aunvou.
Mwooa  AfoAdynong,  MéBobdot

aéloAdynong, Alauopewtikh n | O BaBuog tou pabnuatog kabopiletal and tn ypamtn tehkn
SUUTTEPAOLLATIKY, Aokuacia | €€étacn og mocooto 70% kol anod epyacia (ekmovnon
MoAdamAni¢  Emidoyrig, Epwtnoels | PeAETNG Kal cuyypadn epyaciag) mou Slvetal katd tnv
Juvtoung Amavinong, Epwtrioelg | Sidpkela Tou e€aurivou og mocooto 30%.

Avantuénc Aokiuiwy, Entilvuon
MpoBAnuatwv, [lpanty  Epyaoia,
Ekdgon /  Avagopd,  [pogopur BaBbuog Tehkng E€€taong x 70% + Epyacio x 30% .
Eé€taon, Anudoiwa  Mapouoiaon,
Epyaotnpiakn  Epyacia,  KAwvikn
Eéetaon AoVevoug, KaAAwteyvikn
Epunveia, AAAn / AAdec

Avapépovtal pnta mpoodloplouEva
kpttnpta aéloAoynong kat eav Kot mou
elvat npooBactua amo Toug POoLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

«EmotAun kat Texvoloyia twv YAkwv» - W.D. Callister, 9n EkSoon, Ek66oelg T{OAa (2016).
"Physical Methods for Materials Characterisation" - Peter E.J. Flewitt, R.K. Wild CRC Press (2015)
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"YAIKA — AOMH, IAIOTHTEZ KAI TEXNOAOTIKEZ EOAPMOTEZ" - Wendelin Wright, Askeland Donald,
Ek&doelg TUOAa (2018)

«Apxéc Duoikng Itepedg Katdotaong» — R.A. Levy, Metadpaon Xp. Mamayswpyiou Ked. 10.
«Eloaywyn otn Quotkn Stepedc Katdotaong» — J.C. Kittel, (ta SUo teheutaia kedpahara)

- Juvadr] EMLOTNUOVIKA TTEPLOSIKA:
Advance Materials

Advanced Functional Materials
Science

Nature

Journal of Applied Physics
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COURSE OUTLINE - ®-478

(1) GENERAL

SCHOOL | SCHOOL OF SCIENCES AND ENGINEERING

ACADEMIC UNIT | PHYSICS

LEVEL OF STUDIES | UNDERGRADUATE

COURSE CODE | ©-478 SEMESTER | SPRING

COURSE TITLE | Elements of Material Science

INDEPENDENT TEACHING ACTIVITIES

if credits are awarded for separate components of the course, e.qg. WEEKLY
lectures, laboratory exercises, etc. If the credits are awarded for TEACHING CREDITS
the whole of the course, give the weekly teaching hours and the HOURS

total credits

Lectures 4 6

Add rows if necessary. The organisation of teaching and the
teaching methods used are described in detail at (d).

COURSE TYPE | C

general background,

special background, specialised
general knowledge, skills
development

PREREQUISITE COURSES: | NONE

LANGUAGE OF INSTRUCTION and | GREEK
EXAMINATIONS:

IS THE COURSE OFFERED TO | YES
ERASMUS STUDENTS

COURSE WEBSITE (URL) | http://ph478.edu.physics.uoc.gr

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level,
which the students will acquire with the successful completion of the course are described.

Consult Appendix A

* Description of the level of learning outcomes for each qualifications cycle, according to the
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Qualifications Framework of the European Higher Education Area

* Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and
Appendix B

* Guidelines for writing Learning Outcomes

Upon successful completion of the course, students will be able to:

¢ Know the basic principles of Crystallography, Crystal Solid Structure and Structure-Properties
Relationship

* Describe vacancy and auto-interference imperfections in crystalline lattices

* Be able to identify and explain the diffusion mechanisms

* Be able to define terms such as mechanical stress and mechanical distortion

* Can explain the crack propagation mechanism for different types of cracks

* Be able to explain phases diagrams and be able to identify phases, phase phases

* Be able to combine knowledge and design a heat treatment leading to defined
microstructures

* Identify types of erosion and degradation as well as understand the mechanism and propose
prevention measures

* Be able to examine electrical properties of materials and be able to separate endogenous
and exogenous semiconductor materials as well as be able to describe ferroelectric and
piezoelectric effects.

* Be able to combine his / her knowledge on the visual to understand the mechanisms
responsible for the visual behavior of the materials.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these
appear in the Diploma Supplement and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and  Project planning and management

information, with the use of the necessary

technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical
responsibility and sensitivity to gender issues
Working independently

Criticism and self-criticism

Team work
Production of free, creative and inductive thinking

Working in an international environment

Working in an interdisciplinary environment
Others...

Production of new research ideas

Troubleshoot complex problems

Develop scientific thinking

Use of the university library and multiple bibliographic sources
Search for sources, simulations, and online lessons

Create notes and standalone study method
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Collaborate in teams
Implement research work
Manage time and deadlines

(3) SYLLABUS

Introductory remarks on: Crystal structure, systems, lattices, orientations, and planes X-ray
diffraction: Bragg’s Law, Single-, poly- and amorphous materials

Lattice defects: Point and plane defects. Microstructural analysis

Diffusion: Diffusion mechanism, static and time dependent diffusion. Parameters affecting diffusion
mechanisms.

Mechanical properties: Strain, stress, elastic, plastic and inelastic deformation

Methods for mechanical strengthening: The role of defects, plastic deformation, strengthening
through the control of grain size, method of solid compounds.

Catastrophic Failure: Fracture, fatigue and creep. Phase Diagrams: Basic concepts, Isotropic binary
systems, Isomorphous alloys, Binary Eutectic systems, Eutectoid and Peritectic reactions, the Iron-
Carbon system and the development of microstructure.

Thermodynamics of surfaces: Surface energy, induced surfaces

Phase Transformations: Kinetics of solid state reactions, new phases, Precipitation hardening, multi-
phase transformations, Isothermal transformation / TTT and CCT diagrams.

Corrosion: Corrosion mechanisms in metals, environmental parameters

Dedicated chapters on: Ceramic materials, Composite and polymeric materials

(4) TEACHING and LEARNING METHODS - EVALUATION

DELIVERY | Face-to-face
Face-to-face, Distance learning, etc.

USE OF INFORMATION AND | Communicating with students through a course website and

COMMUNICATIONS TECHNOLOGY | by email.
Use of ICT in teaching, laboratory
education, communication with
students

TEACHING METHODS Activity Semester workload
Lectures 52

The manner and methods of teaching

are described in detail.

Lectures, seminars, laboratory

practice, fieldwork, study and analysis

of bibliography, tutorials, placements,

clinical  practice, art workshop,

interactive  teaching, educational

Course total 52

visits, project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as
the hours of non-directed study

according to the principles of the
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ECTS

STUDENT PERFORMANCE
EVALUATION

Description  of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires, short-
answer questions, open-ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

The evaluation in the course is in Greek. The students are
examined and evaluated with a written exam at the end of
the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

«EmotAun kat Texvoloyia twv YAkwv» - W.D. Callister, 9n EkSoon, Ek66aoelg T{OAa (2016).
"Physical Methods for Materials Characterisation" - Peter E.J. Flewitt, R.K. Wild CRC Press (2015)
"YAIKA — AOMH, IAIOTHTEZ KAI TEXNOAOTIKEZ EOAPMOTEZ" - Wendelin Wright, Askeland Donald,

Ek&doelg TUOAa (2018)

«Apxéc Duokng Ztepedg Katdotaong» — R.A. Levy, Metadpaon Xp. Manayswpyiou Ked. 10.

«Eloaywyn otn Quaotkn Itepedg Katdotaong» — J.C. Kittel, (ta 0o teheutaia kedpdAala)

- Related academic journals:
Advance Materials

Advanced Functional Materials
Science

Nature

Journal of Applied Physics
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