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ANOPQMNINO AYNAMIKO TOY TOMEA @2

1. AKAAHMAIKO NPOzZQNIKO

FapdEAnG Z1Tupidwv (Av. Kabnyntng)-AteuBuving Topéa QUOLKAG ZUPTTUKVWHEVNG YANG
Koutooképag Aoukag (Emr. KaBnyntnc)

AeAidng lwavvng (Av. KaBnyntng)

Aukodnpog BAaolog (Av. Kabnyntnig)

Mavupotroudog Doifog (Kabnyntng)

Namrabavaociov Avtwviog (Emr. KaBnyntrig)-AteuBuvtng tou Epyaotnpiov Quaolkig tepedg Kataotaong
ZakEAANG HAlag (ETr. KaBnyntng)

ZapAng NwkéAaog (Kabnyntnig)

Zipoepidng Kwotavrtivog (Av. KaBnyntnc)

2kopdag EuOUuLog (Av. Kabnyntnig)

ZTOUOTTOUAOG ANpocBévng (Av. Kabnyntnig)

Ztepavou NikoAaog (KaBnyntng)

Toakpakidng Koopdg (Em. KaBnyntig)

dpavtleokakng AnpAatpLog (Kabnyntng)



ANOPQMNINO AYNAMIKO TOY TOMEA @2

2. EPTAZTHPIAKO - AIAAKTIKO, TEXNIKO & AIOIKHTIKO NPOzZQMIKO

Tavvovpn Mapia (EAIIT)

Anunrpémoviog Baoirerog (ETEII)

Kvpxog Xpijotog (ETEII)

AapmOwavakng I'eopyrog (ETEII)

TCiykog Xmvpiowv (AloknTiko Mpoowrtikod)
Toalmatovpov Ayyehkn (I'pappatéoc tov Tousa A”)
Toétoepn Mapio (EAIILD)

duarmomovrlov AvoosTacio (AloknTiko Mpoowrtikod)




XQPOI TPADEIQN KAI EPTAZTHPIQN TOY TOMEA
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ANTIKEIMENO THZ ®YZIKHZ 2YMNYKNQMENHZ YAHZ

DuoLkn TNG CUMTTUKVWHEVNCS VANG ival o kKAadocg tng DuoikAg TTou €€eTALEL TIG LOKPOOKOTTLKEG
KOl ULKPOOKOTTLKEC LOLOTNTEC TWV dladopwv popdwv UANG (oteped, vypd, TTAACHA KAT ), TTOU
TTPOKUTITOUV OO T AAANAETIOPAOCELC HETAEY TWV ATOHWY, HoplwVv A Kal NAEKTPOViwY Ao ta
otrola atroteAoUvTal.

O kAadoc autoc tng Duolkng apxkd Padtiotnke pe 1o ovopa Puoikn TG 2tepedc Kataotaong
KaBwe EeKivnoe WG MEAETN TWV OTEPEWV KOl MAALOTA TWV KPUOTAAAKWY UALKWV. MeTOVOUAoTNKE
o€ QUOLKN TNC ZUUTTUKVWHEVNG YANC yla vot CUUTTEPLAGBEL TN MEAETN TwV WOLOTATWY ApopPwv
OTEPEWV, UYPWV, TTOAUUEPWYV, UYPWV KPUOTAAAWY, VEANG Kol TTAACOUOTOC.

To vontikd mAaicto tng DUOIKAC TNG ZUMUTTUKVWHEVNG YANG ocuviotatal amd 1O YVWOTLKO
uToBabpo otn Mnxavikn, 2Ztatiotikn, HAektpopayvnTiopo, Atoukn) Quaokn kot KBavtopnxovikn.

H Quowkn tng ZUpTTUKVWHEVNG YANG Kal n EmotApun twv YALKWV €TaLéov ouolaoTlkO pOAO OTLC
TEXVOAOYLKEC avakaAUPelc Tou aAAatav pe Tov o SpapATIKO TPOTOo T (W Ho¢ Ta TeEAevTala
70 xpovia. Metafv avtwv ailel va avadepPoupe To OAOKANPWHEVA KUKAWMOTO, TNV QTTELKOVLON
LOyVNTIKOU OGUVTOVIOHOU (MRI) , TIC OTTTIKEG (veg, T AEilep oTEPEAC KatAotaong, Tl 6Lodoug
dwtoekmoutTNC (LED) , Toug diokoug payvntikng syypadng, omwe kKat TAnBoc¢ oluvBeTwV UALKWV
LLE VEEC LOLOTNTEC.



IZTOPIKH ANAAPOMH 2ZTHN EZEAIZH THZ QY2ZIKHZ ZYMNYKNQMENHZ YAHZ

1. MPOIZTOPIA

 'EAAnveg oapyaiot $hocodol plolv ywa tnv UAn (Avaéipavdpog, MAAatwv, ApLOTOTEANG,
AnuokpLtog)

 H HEAETN TWV WOLOTATWY TWV UALKWV EEKLVA ATTO TOUC QAXNMLOTEG

* Kepler kat Descartes (KaptéoLog) — 17°¢ atwvag

2. ZtoOpoi otnv €€€AEn tng OIY

e 1885 AvakaAuyn aktivwv X amrod tov Réntgen odrjynoe otnv avamtuén tng kpuotaAloypadiog

* Max von Laue (Nobel 1914), William Henry kot William Lawrence Bragg (Nobel 1915), —
MNepiBAoon aktivwv X xpNoLUOTTOLWVTAC KPUOTAAAOUC wC dpayuoata TepiOAaonc

William William
Von Laue Henry Lawrence
Bragg Bragg




IZTOPIKH ANAAPOMH 2THN EZEAIZH THZ OYZIKHZ 2YMNOYKNQMENHZ YAHZ
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Joseph John
Thomson

* 1897 AvakaAuyn tou nAektpoviou atmo tov J.J Thomson

* 1900 Oewpia Twv KBAVTWY atmo tov Max Planck

a

Paul
Drude

* 1908 Yypotroinon nAtou (utrepaywylpnotnta) Kamerling Onnes (Nobel 1913)

* 1900 Movtélo Drude yia ta ¢patvopeva LETaPopac TwV HETAAAWY

* 1924 De Broglie duiopog nAektpoviou (TrepiBAaon nAektpoviwv-kpuotaAloypadia, g
NAEKTPOVLKO ULKPOOKOTTLO)

Louis de
Broglie

e 1926 Ytatiotikn) Fermi-Dirac

Enrico Paul Adrien
Fermi Maurice Dirac




IZTOPIKH ANAAPOMH 2ZTHN EZEAIZH THZ QY2ZIKHZ ZYMNYKNQMENHZ YAHZ

Arnold Johanhes
Sommerfeld

Erwin
Schrodinger

1928 Oewpnpa Bloch kot Bewpla TwV NAEKTPOVIAKWY EVEPYELOKWY {WVWV

L William John Walter
Bradford Bardee Houser
Shockley n Brattain

 H Alota sival atmreploplotn kot 6w avadpEPOPE HEPLKOUC ATTO TOUC OTABUOUC OTO TTPWTIO ULOO
Tou 20°% awwva Tou £Balav tic Baoelg otn cuyxpovn Quolkn Kal emrnpéacav tnv €EEALEN NG
QDUOLKAC ZUUTTUKVWHEVNC YANC.



Noapadeiypata VAIKWV HE eupeia Epappoyn 0TNV KABNUEPLVOTNTA KOG KO TTELPOHATIKESG SLaTAEELG
e H &&Aén tng QOuowkng twv Huwaywywv kot twv Hulaywywwyv Alatdéewv odnynoav otnv
QVATITUEN TWV UTTOAOYLOTWY, TWV TNAETIKOWWVLWY, TNC OTTTONAEKTPOVLKAC, TwV dwToBoATaikwy
KATT.




Noapadeiypata VAIKWV HE eupeia Epappoyn 0TNV KABNUEPLVOTNTA KOG KO TTELPOHATIKESG SLaTAEELG
Yrepaywylpa cUppOoTa  XPNOLLOTTOLOUVTOL WG TTEPLEAIEELC O NAEKTPOUOYVNTEC YLOL TNV KOTOOKEUN
LOXUPWV HOYVNTWV OE TTELPAUATO HOayVNTIOHOU (HayVNTOUETPA), TTUPNVIKOU HayVNTIKOU CUVTOVIOHOU
(NMR), oe daopatoypadouc palog, O€ EMITAXUVTIEC ocwpatdiwv. Emiong xpnolpotmrolovvial o€
LOyVNTLKOUG Topoypadouc (MRI) otnv latpwkn.
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Levitating ity R
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YUVOETEG KATOOKEVEG UE LOVAOLKEG |
NAEKTPOMAYVNTLKEC LOLOTNTEC yLa TNV

XELPOYWYNON TNG NAEKTPOLLOYVNTIKAG
aKTwopoAiag.




MeA£Tn VEWV KOTOLOTACEWV UANG HE KUPLO eviladEpov oTtnVv PBOCLKN EPEUVA-EVA TTAPAOELYLLC

ZUUTTUKVWHO Bose-Einstein (BEC)

H duvatotnta emiteuéng KpPUOYEVIKWY BDEPUOKPACLWY HOC EXEL ETITPEYPEL
va peAetnooupe  KBavtopnxavikd ¢alvopeva o€ TOAU  XOUNAEC
Bepuokpaoiec kovta otou¢ O K. M cuAloyn amo Atopa aEPLou ME
XounAn tmukvotnta otav YuxBel oe Bepuokpaciec KOVId 0To ATTOAUTO
undev ocuumepupepovtal wg pumolovia kol OAa Bpiokovtal otnv dla
KBavtiki katdotaon. Autr n vVéa Kataotaon tng UANG sixe mpoPAedBel
Bewpntikd amo tov Einstein 10 1923-1924 kal emrevxBnke amd TOUG
Cornell kat Wieman tou [Mavemotnuiov Colorado Boulder pe datopa
poufLdiou kal apyotepa amo tov Wolfang Katterle tou MIT pe dtopa
vatpiou. OL Tpelg autol gpeuvnteéc polpaotnkav to PpoBeio NoutreA
Quowkng to 2001.

Ta BEC poC €TITPETOUV VA KAVOUUE POOLK €pEuva HEOW TTPOOCOMOIWONG UCIKWY CUOCTNUATWY Kal va
UEAETNOOULE TNV UTTEPAYWYLLOTNTA.

OgWPNTLKA TO YEYOVOC OTL TO oUOTNUO EEKWVA ATTO pLal KBAVTOUNXOVLIK KATAoToon TNV WOLla yia 0Aa ta dtopa
NG cUAAOYNC Kovtd otouc O K, Kol av e KATTOLO TPOTTO AAAAEOUE TNV KATACTOON KATTOLOU ATOHOU 1} ATOUWV
oTn ocuAAoyN tote Bal LTTOPOUCAUE VA TTPAYHATOTTOLCOUHE KBAVTIKOUC UTTOAOYLOTEC



Napatipnon o€ atoptkn KAIMAKO KOl KOTOOKEUN VEWV UALKWV Kol SLatAéewv e EAEYXO OTNV OTOMLKN KAIMAKO

* H onuovtikn avamtuén tng Tapatipnong O OTOMLKN KALMAKA OTTWG TA NAEKTPOVIKA ULKPOOKOTTLA, TO. ULKPOOKOTTLAL
QTOMLKAG SUVOUNG N TO ULKPOOKOTTLO 0APWONE CAPAYYAS, TA LOXUPA TTELPAUATIKA £pyaleia synchrotron (TTapoywyn
aktivwv X TOAU peyAaAng evépyelag) N 6€oung vetpoviwy €dwoav onpaviikl wlnon otn HEAETN TwV UALKWY Kal 0TV
SnuLloupyila VEWV UAKWVY Kol vovodLaTAasewyv e EAEYXOUEVEC LOLOTNTEC.
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Elkova ypadeviou amd nNAEKTPOVIKO HLKPOOKOTLO OléAevong (TEM) kal
14 TEM. H 14 I 14 14 14 , , ,
ULKPOOKOTTLO ewova deiyvel tnv efaywvikn dlataén Twv ATOMWV R T ———

avBpaka oto ypadeEvio. , . :
P vpad SlLaKkpLTLKN KavotnTa amo STM
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MNoapatipnon o€ Atopkn KAHOKO KOl KOTOOKEUN VEWV UALKWV Kol SLataéewv pe EAEyX0 0TNV OTOMLKA KALLOKO

INUAvTIKn wlnon otnv avamtuén tng vavotexvoloylac E6woe n HeEYAAN EUTTELPLA TNC ULKPONAEKTPOVLIKNG, OTTOU BOOLKO
(NTOUPEVO ATV N OMiKpuvon TwV OAOKANPWHUEVWY KUKAWHATWY TTOU XPNOLUOTTOLOUVTOL O OAEC T CUOKEUEC TNG
KOONUEPVOTNTA MOC TTOU QTTALTOUV HEYAAN UTTOAOYLOTLKH LKOVOTNTA.
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Napatipnon o€ atopkn KAHOKO KoL KATOOKEUN VEWV UALKWV Kot Statdéewv pe EAeyXo otnV atoptkn KALpaKkol

* MeBoboL AlBoypadiag kal eyxdpaénc otn pKpokAipaka-vavokAipoka (Mkpounxavikn)

ABoypadia: petadopd OXNUATWV TAVW O KATAAANAN PwtosvaioOntn pntivn kat Sdtdvolen mapablpwv woTte va
uropel va yivel adaipeon n mpooBrikn UAkou- H AlBoypadia mpaypatomoleitol pe aktvofoAia KATAAANAOU HAKOUG
KOHOTOC OmTou KoBopilel tn OSLAKPLTIKA WKOVOTNTA TWV OXNUATWV (UTTEPLWONC Yla UTTOULKPOVIKEG OSLOOTACELS |,
NAekTpovVIKA 6€oUN yla VOvVOSLOOTACELG)

(i) Optical lithography
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NavotexvoAoyio-NavouAiko

* To mavtpepa tng QUOLKNC ZUPTTUKVWHEVNC YANG LE TN
Xnueia kat T BloAoyia odnyouv tnv Texvoloyia twv
YAlkwvV o€ Ola0TAOELS OTN VOVOKAipaka, OtTou eivol
duvaty TAEOV N  KATOOKEUR vavodlataéewv e
epappoyec otnv Sayvwon (datatels Point of Care-
POC ), watpwkn-drug delivery, Blopnxavia tpodipwv
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Organic nanoparicies
Polymeric nanosphere Polymeric nanocapsule




Mia Aiota BpaBeiwv Nobel Trou oxetifovtat pe tn Puoikn TNG ZUUTTUKVWHEVNG YANG

>tn Alota twv Nobel Tou akoAouBel Statmiotwvoupe OtTL:
* To meipapa kot n Oswpia Staxpovikd Badilouv xépL-xépt otnv avamtuén tng QUolkng ZUUTTUKVWHEVNG YANC.

* AMote mponynBnke to Teipapa tng Bewplag - To mapadelypa tng uvmepaywypotntag: O Kimmerling Onnes
TAPATAPNOE TELPAUATIKA TNV aywyLlpotnta 1o 1908. Metd amo 50 xpovia ot Bardeen, Cooper, Schrieffer to 1957
Sdivouv pa oAokAnpwHEVn Bewplia ylor TNV UTTEPOYWYLUOTNTAL.

* AM\ote ponynOnke n Bewpla tou Teipapatog — To TAPASELYUO TOU CUUTTUKVWHATOC Bose-Einstein: Mponynonke n
Bewpntikn TPOPAePn amd tov Einstein Kol TTPAYUATOTTOLONKE TTELPOAUATIKA LETA TTAVW ATTO HLOO LWV ATTO TOUG
Cornell, Wieman, Katterle.

* AMote n Bswpila avamtuxBnke oxedov tautoxpova UE TO TEPOAMA KAl TNV TeXVoAoyia- To mapddelypa tng
avamtuéne otn Quokn twv Hulaywywv: Texvoloyia avamtuéng KAANG TOLOTNTOC KPUOTAAAKWY NHLOYWYWV Kol

UMEViwV wBnon yla to Melpapa kot tn Oswpla.

* H élemotnuovikotnta mou Stakpivel tTn Quotkn ZUPTTUKVWHEVNG YANG (Kuplwg pE Tt Xnueia)



Mia Aiota BpaBeiwv Nobel Trou oxetifovtat pe tn Puoikn TNG ZUUTTUKVWHEVNG YANG

Aéilep ka onttikéc péBodor: 1964, 1971, 1981, 1997, 2005, 2009, 2014, 2023

HAeKTpOVIKO IMKPOGKOTIO KUl MKPOSKOTLO capmonc enpayyoc (STM): 1986

Tpaviictop ko arrec owataterc: 1973, 2000, 2007, 2009

Yrepoyoywomnta 1972, 1973, 1985, 1987, 2003

KBoavtiko kor Khaosuatiko eowvouevo Hall: 1985, 1998

dawvoneva og youniéc Ospuokpaciec (BEC): 1962, 1996, 2001, 2003

Ozowpia : 1962, 1972, 1977, 1982, 1991, 2003, 2016

Néa vika 1987, 2007, 2010

Xnpueia: 1996, 2000, 2011



ANAAYTIKH NEPIFPADH TOY NPOPAMMATOZ ZMOYAQN

Mot TNV QITOKTNON TOU TITUXLOU aTratouvtol ta ££€NG:
* H mapakoAouOnon 8 touldxlotov SLOAKTLKWY EEQALAVWV.
* H emtuxng e€€taon ota
18 uTToXPEWTIKA pHabrpota Koppou
4 UTTOXPEWTLKA EPYACTAPLO KOPHOU
3 paBripata emAoyng koppol. Avaloya e tnv KatevBuvon mou €xel emAEEeL o PpoltnTAg, N TeLada autn
mPETeL vo. mepAapBavel €va 11 U0 CUYKEKPLUEVA HOBpoTa (A0 TO CGUVOALKA TTEVTE TTPOOodEPOUEVA
HoOnpota mAoyng Koppou)
3 paBnuata eloaywyng KateuBuvonc (Kal To EVOWUATWHEVO EPYACTAPLA)
2 UTTOXPEWTLKA padnipata tng katevBuvong
1 epyaotAplo Tn¢ KateuBuvong
2 podnuoata emAoyng katevbuvong
3 padrpata eAeVBepng emAoync.

* H ekmovnon TTUXLOKAG pyaciac r}, EVOAANQKTIKA, N EMITUXNG €E€TAON KoL OTA UTTOAOLTTL 2 paBnpata elcaywyng
KATELOBUVONG (KL TA EVOWUATWHEVO EPYACTAPLA).

* H oupmAnpwon kat’ eAdaxloto 240 ECTS.



MAGHMATA ENINOTHZ KOPMOY - 5" KATEYOYNZH: ®YZIKH ZYMNYKNQMENHZ YAHZ

10EKOO1 MHXANIKH | 5 7
10EKOO02 HAEKTPOMAINHTIZMOZ Il 5 7
10EKOO03 KBANTIKH MHXANIKH II* 5 7
10EKO04 2TATI2ZTIKH MHXANIKH 1I 5 7
10EKOO5 AYNAMIKH TQN PEYZTQON 5 7

*KBANTIKH MHAXANIKH Il utroXpeWwTIKO TNG 5 KarteuBuvong Kot U0 otroladNTIToTeE AAAX padrjpota Aoy KOpUoU

ZEMINAPIAKO MAOGHMA TOMEA A’



MAGHMATA EIZATQrHz zTIZ KATEYOYNZEIZ - 5" KATEYOYNZH: OYZIKH ZYMNYKNQMENHZ YAHZ

MAOHMATA EIZATQrHz 2TI2 KATEYOYNZEIZ "Qpeg/eP. ECTS

* EIZATQrH ITH ®OYZIKH ITEPEAZ KATAZTAZHZ uTTOXPEWTIKO TNG 5" KateLOUvVONG

10EKAO1

10EKAO2

10EKAO3

10EKAO4

10EKAOS

EIZAIFQrH XTHN AXTPO®YZIKH

EIZATQrH 2THN HAEKTPONIKH
DYZIKH

EIZAFQrH ZTH ®YZIKH
ATMOZOQAIPAZ

EIZATQrH 2THN NYPHNIKH
DYZIKH KAI 2TH ®YZIKH
2TOIXEIQAQN ZQMATIAIQN

EIZATQMH 2TH ®YZIKH
2TEPEAZ KATA2TAZH2

5+ 1EPr

5+ 1EPr

5+ 1EPr

5+ 1EPr

5+ 1EPr

7

*  Oudoltntég TTou dev BEAOUV val EKTTOVIIOOUV TITUXLAKN Epyacia TTaipvouV UTTOXPEWTLKA KOlL TLC 5 ELoOaYyWYEC
*  Oudoltntég TTou BEAOUV vaL EKTTOVAOOUV TTTUXLOKN Epyacia Traipvouv eTTUTAEOV 2 pafipota ELoaywyng we
eAeVOePEC ETTLAOYEC

J—



YMNOXPEQTIKA MAOHMATA 57 KATEYOYNZH2: QYZIKH ZYMMNYKNQMENHZ YAHZ

YNOXPEQTIKA MAGHMATA 5" KATEYOYNZH2

10YK501 KBANTIKH ONTIKH KAI LASERS 4 6

10YK502 OYZIKH ZTEPEAZ KATAZTAZHZ 4 6
EPTAZTHPIO KATEYOYNZHz

10YK503 DYZIKHZ ZYMNYKNQMENHZ 4 6
YAHZ

* O $oLTNTEG TTALPVOUV UTTOXPEWTLKA TOL 2 UTTOXPEWTLKA padipata KatelOuvong Kot To EpyactipLlo Katelbuvong
* O doltnTéG uITopolV va TTAPOUV OTTOLOSTTOTE AAAO UTTOXPEWTILKO HAONpa atrd Tig AAAEG KOTEVOUVOELG WG

e\eLBepn el oyn

'SEMINAPIAKO MAGHMA TOMEA A’



10YK502. ®YZIKH ZTEPEAZ KATAZTAZHZ

e Kivnon ¢optiopévwv dopewv oe meplodikd duvapkd: Oswpnuoa Bloch, evepyelokec {wveg, MPooEyylon
Loxupa S€opou nAektpoviou, umtodetypa Kronig-Penney.

e MetaAha-patvopeva petadopadc: E¢lowon petadopdc tou Boltzmann, otatiotiky Fermi-Dirac, evépyela
Fermi, mukvotnta Katootdoswv, HovieAa Drude, Lorentz, Sommerfeld, vopoc tou Ohm, e&dptnon
QYWYLHLOTNTOC armo tn Oeppokpacia, Bepukn aywylpnotnta, vopog Wiedemann-Franz.

e Hpulaywyoil-xapaktnplotikd kot dowopeva petadopdc: Evepyoc palo, kKapmuAwon {wvwv, OTATIOTLKN
dopewv oe Loopporttia, pavopeva petadopac-oAicOnon-6taxuon, pawvopevo Hall.

e MayvnTlopog: ALAOyVNTLOMOG, TIAPAULOYVNTLOMOG, OLONPOUAYVNTIOUOC.

10YK501. KBANTIKH ONTIKH KAI LASERS

e MéAav ocwpa. Nopot Planck, Rayleigh-Jeans, Wien, Stefan-Boltzmann.

e HAektpopayvnTikd (HM) kOpota: 2uvopLakeG cuVONKEC, KAVOVLKOL TPOTIOL KOLAOTNTOC.

e Atakptto paopa. AlotaBuikd cvotnua (AX) 1 moAvotaBukd cvotnua (MX): Atopo, KBavtikn teAeia, KEVIPO
Xpwpatog. Eéavaykaopévol — auBopunToL pnxoviopot anoppodnong Kol EKTTOUTTHC.

e AMnAentibpaocn HM aktivoPoliag - AZ | NI, nuikAaowkd. MNpoogyylon SumoAou. Xpovika e€aptnuévn Bewplia
Statapayxwv. Zuxvotnta Rabi. Mpooéyylon otpedopevou KUUATOG. Emitpenopevec petaBaocelc.

e AMnAenidbpaon HM aktwvoPBoliag - A i M2, kBaviwkd. KBaviwon HM mnebiou. Imivopec. MetaBeEtec.
Avtipetabgtec. AutoAkn pomn petafaonc. Amoppodnon-eknounni ¢wrtoviov. Mivakog nukvotntac.

 LASER: AvtAnon, avaotpodri mAnBuopwy, flowoelc puBuwy, SlapnAkel kol gykapolot HM tpomol, €i6n
LASER.



10YK503. EPTAZTHPIO KATEYOYNZHZ ®DYZIKHZ ZYMNOYKNQMENHZ YAHZ

e KUkAhocg A: (o) Oewpla TNC XAPAKTNPLOTIKAC TAONC-PEVHOTOC €mMadnC NULOywywv p-n. Melpoapatikny diataén Ko
Stadkaoia pEtpnong. (B) Oewpla TwWV YPAUUKWY TIAEYUOTIKWY TaAoviwoewyv. Melpapatikn dtataén kot Sdtadwkaoia
HETPNONG.

e KUkAoC B: (a) Oswpilat TNC UTIEPAYWYLUOTNTOC UALKWV XapnAng kat uPnAng kpiolpng Beppokpaciag. Melpapotikn
Sdtataén kat Stadikaocia petpnong. (B) Oewpla TN BepUkAC Kol NAEKTPLKAC OYWYLHLOTNTAC oTal HETAAAA. [MEpOpATLKN
Sdtataén kot Stadikaoia pEtpnong.

e ExtéAeon doknong: Emadn p-n.

e ExtéAeon doknong: MPAUULKES TIAEYUOATIKEC TAAAVTWOELC.

e ExtéAeon doknong: Yrnepaywyoi uPpnAnc kpiolpung Beppokpaaciod.

e ExtéAeon doknong: Ix€on BepULKAC KoL NAEKTPLKN G AYWYLLOTNTAC OTA LETAAAQL.

e Epyaotnplokn epyacia kol mapouvaoiaon.



MAGHMATA ENINOTHZ- 5" KATEYOYNZH: OYZIKH ZYMNYKNQMENHZ YAHZ

MAOHMATA ENIAOIHz 5" KATEYOYNZHz2 ‘Qpeg/eB. | ECTS

10EK501

10EK502

10EK503

10EK511

10EK512

2YZXETIZMENA KBANTIKA
2YZTHMATA

OYZIKH TQON MOPIQN KAI
NANOYAIKQN

OYZIKH XAAAPHZ YAHZ

®YZIKH ZTEPEOY OAOIOY
THZ THZ *

DYZIKH HMIATQriKQN
AIATAZEQN *

4

6

*  Ou doltntég uTToXpPEOUTOL VA TTAPOLYV 2 podnpata eTTAOYRS KATELOUVONG ATTO TOV TTLO TTAVW TTiVaKo
* Ta §U0 padnpata ertAoyng KatevOuUvong pE (*) Elval LETATTTUXLOKA TTOU TTPOGPEPOVTOL KOL OE TTPOTTTUXLAKOUG

I



10EK501. ZYZXETIZMENA KBANTIKA 2YZTHMATA

KBawvtiky Bewpiat Tou payvntiopol. H payvntikn XoUAToviavn Kot To NAEKTPOVLKO OTILV. AlopayvnTIOHOC Kol
TIOPOLLAYVNTLOUOG.

QopuaAiopog devtepng kPaviwong. MpoéAevon NG auBopuntnG HaAyvATIONG KAl TWV  HOYyVATIKWV
aAANAeTdpAcewv.

MNpotuma meplypadnC HAYVNTIKWY  cuotnpatwyv. Mopdec payvnTkAG TAENG:  216NPOoUayVNTLOUOG,
aVTLOWONPOUAYVNTIOMOE, SlapayvnTIopoc. Mayvovia. JUOCXETIOELS HOyVATIONG Kol HETAPACELS HOYVNTLKAG
$aong.

EAkTIK aAAnAeTtibpaon nAektpoviwv. Zevyn Cooper.

Muwkpookorikr) Bewpia utepaywyLlpotntog: Oswpia BCS kat Valatin-Bogoliubov. lootomniko ¢pawvopeva.
JUOXETIOELC TIOPOMETPOU TAENG Kal PETAPaon umepaywylung ¢aonc. Oswpia petaBaong ¢ddaong Landau-
Ginzburg.

10EK502. ®YZIKH TQON MOPIQN KAl NANOYAIKQN

e HAektpoviky doun popiwv. 16v popiou tou udpoyovou: MEBodoc ypaptkol cUVOUOOUOU OTOMLKWY TPOXLOKWV.
Moplo udpoyovou: MEBoSo¢ HopLaKWV TPOXLOKWV-8E0UOU 0B€vouc.

* ALATOULKA pOpLa: OPOTIUPNVLIKA-ETEPOTIUPNVIKA. [TOAVATOULIKA popla. Artevtomopoc. YBpLldlopoc.

e Kivnon twv mupnvwv dtatoptkov popiou. Meplotpodn. Tahdvtwon. Taddviwon-rieptotpodr. Moplakd pacpata.
Qoawopevo Raman. HAektpovikeg petamntwoels: Apxn Franck-Condon.

e Mé£Boboc wyupol Seopol TOAwV Tpoxlakwv/povadiaio kupeAida. HAekTpovikry Sopry TMOAUOKETUAEVIOU.
[padevio: Evepyelakeéc {wWVEC Tt KoL 0, OXEON SLOOTIOPAC.

e NavoowAnvec avOpoka: HAektpovikny Souny (avadimlwon {wvwv, ouvOnkn HeTAAAKOTNTOC). MMukvotnTa
KOTOLOTACEWV. Evepyelakeg petantwoel. Qawvopeva peyEbouc.

e MéBodol armekoviong vavoUAKwY: MLKPOOKOTILOL TOULKWY SUVAUEWV O PayYYaC- KOVTIVOU OTtTLkoU Ttediou.



10EK503. OYZIKH THZ XAANAPHZ YAHZ

e TLelval n xahopn UAN. Atapoplakes aAAnAemidpaoels. Alemipavelec.

e Meoodaoels. Meooyova popla. Taén. MapekkAioels. EAaotikotnta. Mpocdeon. ANayec daonc. DUOLKEC
LdLotnteg. Metamtwon tou Fredericks. YypokpuoTtaAAlkeG 0Bovec.

e Audipda. MikkUAa. Mapayovtag oxnuatog. Yrneppoplakn opyavwon. MepBpaves. Kuotibla. EAaotikotnta
KOLLLTTUAOTNTOLG.

e AwwAUpata. HAektpoAutec. Authootifada. Owpakiopévo Ouvapko. Oewpla Ttwv Poisson-Boltzmann.
Mpoogyylon twv Debye-Huckel.

e KoA\oeldny. Kivnon Brown. E€lowon Langevin. @swpia DLVO. Itabepomnoinon. Kivntikn Kpokidwong. QopwTLKN
niieon pe aAAnAemidbpaocelg. HAekTpoKLvNTKA PavopEevaL.

e [MoAupepn-pakpopopla. Movtéla aAluvoidac. Evépyela. Evipormia. Nupookormikr aktiva. Mnikoc Kahn. Mnkog
akappiag. Oewpia twv Flory - Huggens. Oeppokpacia-0. Autoamoduyr. Autoopoiotnta. ExkBetec Flory.
NpwTteivec. MeTAMTWOELS VAMA - odaipa Kol VILO-EALKAL.



10EK511. ®YZIKH ZTEPEOY PAOIOY THZ NHZ (petamtu)Lako)

e Eloaywyn otn ¢uoikn TG Mnc. Babuidec miecews kal Beppokpaciag oto EcWTEPLKO TNC 'NG. Oswpia Griineisen.
Appovikotnta-avappovikotnta. TAén.

e Etepoyevela kol pavopeva petadopag.

* MNXaVIKES LOLOTNTEC TWV UALKWV TG I'NC.

® JELOMKA KUpaTa Kot Sopn tou otepeol pAolou tne nc.

* To nAekTpopayvNTLKO tedio oto oteped PpAoLd tne nc.

® HAEKTPOMOYVNTLKEC LOLOTNTEC TWV UALKWYV Tou otepeol pAotol tn¢ 'nc.
® HAEKTPLKEC KAl NAEKTPOMAYVNTIKEG LEBoSOL SLaokomnonc.

e Eloaywyr otn GUOLKN TWV TIPOCELCULKWY NAEKTPLKWY CNUATWV.
10EK512. @YZIKH HMIAFQIIKQN AIATAZEQN (petommtuylako)

e Hulaywyol og Loopportia.

e Qawvopeva petadopag.

e ErtutAéov ¢opeig o€ KATAOTAON U LOOPPOTILAG OTOUC NULAYWYOUC.

e Ertadn p-n.

e Ertadn PeTAAAOU — nuaywyoUL: Quikn, Schottky.

e Etepoemnadéc: KBavtiko mnyadt kat tpomol dnuioupylag tou.

e Etadpn MIS kot MOS.

* Tpavliotop enidbpaong nediov (JFET, MESFET).

e Tpaviiotop MOSFET.



MAOGHMATA EAEYOEPHZ EMIAOIHz

*  OL doutntég ya TRV ATTOKTNON TOU TITUXLOU TouG HITopoUV va TTapouv 3 padnpata eAeUBepnc eTTAoyng arro to
PDuoko TuRua R dAAa tuipata tov EKNA
* Ta padipata eAeVBOepnC eTTAOYNG TTAPATIOEVTOL OTOUG TTLO KATW TTIVAKEC VA THAMA

ATT0 10 TURpa DUOLKNG

ATOMIKH KAl
10EAEOT MOPIAKH OYZIKH 4 6

2TOXAZTIKEZ
10EAEQ2 AIEPTAZIEZ ZTH OYZIKH 4 6

ONMTIKH KAI
10EAEO3 EDAPMOTEZ 4 6

OEQPIA OMAAQN KAI
10EAEQ4 EDAPMOTEZ 4 6

KATAZTAZEIZ KAI
10EAEOS IAIOTHTEZ THZ YAHZ 4 6

10EAEO6 MH rPAMMIKA 4 6

AYNAMIKA 2YZTHMATA




MAOGHMATA EAEYOEPHZ ENIAOIHz

ATT0 to TUAHO MaBnpoatikwy
10EAET1 NMPAMATIKH ANAAY2ZH 6
10EAET12 FTEQMETPIA 1l 6
A6 1o TuRpa MAnpodoplkAc & TRAETTIKOWWVLWV

OEQPIA NMAHPO®OPIAZ
10EAE2] KAl KQAIKQN 4

Ao 1o TuRpa FewAoyiag & MFewtrepBaAAovrtog

10EAE31 OEQPHTIKH NrEEQ®YZIKH 4



MAOHMATA EAEYOEPHZ ENINOIMHz

10EAE41 XHMEIA 4 6

10EAE42 EPFAZTHPIO XHMEIAZ 4 6

OEMATA 2YTXPONHZ KYTTAPIKHZ
10EAEST BIOAOTIAZ 4 6

10EAE61 IZTOPIA TON OYZIKQN ENIZTHMQN 4 6

10ENAE71 MEGOAOI AIAAZKAAIAL DYZIKHZ 4 6

ZEMINAPIAKO MAGHMA TOMEA A’



MAOGHMATA EAEYOEPHZ EMIAOIHz

* Q¢ padnuata eAeVOepnc eTAoyng propouv va AndOoulv erTionc:
1. Ta emmurAéov padnpata eTAoyn¢ KOppou

2. Ta eTUTA£0V ELCAYWYLKA poOipoto KatevOuvoewyv

3. Omrowodntrote aAAo padnpa arrod orroladnrrote katevOuvon

NTYXIAKH EPTAZIA

Mtuxwokn epyacia f TpooOeteg eloaywyeC otTig kateuBUuvoels. Katd ta duo tedeutaia eaunva (Z' kat H') twv
omoudwv TPoPAETETAL N duvaTOTNTA EKTTOVNONG TTTUXLOKAG Epyaciag otnv kKateLBuvon Tou €xel emAEEEL 0 polTtnNTAG,
uTTO TNV emiPAePn urevBuvou kaBnyntn, n omoia avtiotolyel oe 14 ECTS. Av kamolog poltnTNG EMAEEEL val NV KAVEL
TITUXLAKN €pyaoia, TTPETTEL VO CUMTTANPWOEL KAl Ta 5 pabrpata el.caywyng ot KateubuvoeLg, e aroAutn
avtiotolyia ota ECTS.

https: / /eclass.uoa.gr/courses /PHYS336/



https://eclass.uoa.gr/courses/PHYS336/

MAOGHMATA NOY AEN NMPOZMETPQNTAI INA THN ANOKTHzH NTYXIO

10EPEOI1 EPEYNHTIKH EPTAZIA | 3
10EPEO2 EPEYNHTIKH EPTAZIA I 3
10EPEO3 EPEYNHTIKH EPTAZIA 1l 3
10EPEO4 EPEYNHTIKH EPTAZIA IV 3
10MPAzK NMPAKTIKH AzKHzZH 5

Epeuvnuiky epyaoia: Yapxel n Suvatotnta €KTIOVNONG €PEUVNTLKNG epyaciag utto Tnv emifAsdn evog peloug AEM, og kamolo
EPELVNTIKO Bepa TPV 1 EMUTPOCOETWE TNG OToLA¢ TITUXLAKNG epyaciac. To pdbnua autd amodidel 3 povadec ECTS oe 6ooug
(POLTNTEC TO €TIAEEOUY, OAAA OL POVASEG AUTEC SV TIPOCUETPWVTAL OTNV EAAXLOTO aplBuo povadwv ECTS mou armattovvtal yia T
ANYN trtuyiou. OL oLTnTEG PTTopoUV Va TIAPOUV EPEVVNTLKN Epyacia Tepav Tng plag wopdg (SnAadn yla apamndvw amo eva eEApnvo
— OUVOALKA PEXPL 4 (POPEG - E SLAPOPETIKO KWELKO) av cuveyilouv TNV epyacia i av avahdaBouv véa epyacia pe to (6Lo 1y Ao pEAOG
AEM. OL epeuVNTIKEG Epyacieg avaypagovtal oto MNMapaptnua AUmAWPATOoC.

Mpoaktik aoknon: MapdMnAa pPe TLG OTIOUSEG TOUG, OL (POLTNTEC £XOUV T duvatotnta va e€KTeEAEcouv Mpaktikry Aoknon o€
ETIAEYPEVOUC (POPELg UTTOS0XNG ATIO TO ANPOGCLO Kat Tov I8LWTIKO TopEq, pe apolBn peéow tou Etatplkol Zupgwvou yla to MAaiolo
Avarmtugng (EXMA), €ToL woTe va EABoUV GE pLa TIPWTN ETAP PE TG TIPAYHATIKEG CUVONKEG epyaciag. H MpakTikr) Aoknon evtacostal
ota pabnuata eAevBepng emAoyng tou T e€apnvou (KwdLKOG pabrpatog MPAZK), €xel Sldpkela SU0 (2) PAVEG KAl AVTLOTOLXEL O€
nievte (5) ECTS. Asv mpoopetpdtal ota pabrjpata Tou amaltolvtal yla TNV amoktnon Ttou Ttuxiou, aAAd avaypag@etal oto
MNapdptnua AUTAwuatoc.



KINHTIKOTHTA ERASMUS+Zmrouéég:

Emriyopnyel tnv Kwvntikotnta poltntwv HE okoto va GoLtrioouV yla eva SLaotnuo o evpwTtaikd MNavemrotiua. H
HeTakivnon ¢oltntwy yivetatl pHovo PEow TwV SlpepwV cupdwviwy tou TuRpatoc Quotkng tou EKMA kot n dtdpkela
doltnong dev umopel va femepvd To €va akadnuaikd e€apnvo ava doltntr, evw n gAdxotn Sdtdpkela omoudwv
glvoll TPELG HAVEC.

MNpoUTOBeon CUMUETOXNG TWV TTPOTITUXLAKWY POLTNTWV OTO TTPOYPapUa Erasmus+ €ival va elval gyyeypoppEvVoL
TOUAQXLOTOV O0TO 20 €10¢ ommoudwv TN OTWypHn Tou umoPBdlouv tnv aitnon kot va €xouv e€etaocBdel emtuxwg o€
ToUAdLlotov oktw (8) paBnuata kat dvo (2) epyactripla. Ot poltnteg Tou Bpiokovtal oto TeAeutaio £tog doitnong
N elvat eml mTuxiw €xouv SIKOLWUA CUMHUETOXNG MOVOV Qv XPWOTOUV KOVO aplOpd padnuatwv ta otmrola va
avtiotolyolv o€ touAdxltotov 30 ECTS, wote va €xouv peyaAutepn duvatotnta emAoyng HoBnudtwv amo To
TPOYypaAUa 6TTouSWV Tou Mavemotnuiov VTTOS0XNG KOL avTioTOoLXOL avayvwpLor g Toug oto EKMA.

Etriong, armatteital motomolnNTikd YAwoooudBelag touldaxwotov oto emimedo B2 (ocUpdwva pe tnv KALpoKa
yAwoooudBelag tou Kowol EupwtraikoU MAatciou Avadopag yia ti¢ NMwooeg tou ZupPouliouv tng Eupwtng) otn
YAwooa SiwbaokaAiag tou Mavemotnuiov vmodoxnc. MNeplocodtepec TAnpodopiec umTApYoUV oTNV LoTOooEAISO TOU
Erasmus+: hitp://www.interel.uoa.gr/erasmus/sm.html.

Emriong to TuAMA pog cuppeTeEXEL oto poypappa CIVIS, éva véo SiKTUO SNUOCLWY EVPWTTAIKWY TTAVETTLOTNMIWY HE
okomo TN Onuloupyia evoc Eupwtraikou Mavemiotnuiov , 10 omoio ouyxpnuatodoteitat amd 10 Erasmus+.
Neploodtepeg mMAnpodopieg urdpyxouv otnv otooeAiba tou CIVIS: https://civis.eu /el



http://www.interel.uoa.gr/erasmus/sm.html
https://civis.eu/el

Ma kaBe dottnt opiletal o TUUPBoUAOG KaBnyntig, o ommoio¢ TapakoAouBel tnv mpoodo tou Poltntr KoL Tov
oupPBouAelel yia Bepata mou adopouv otn doitnon tou oto NMML.

Mo to akadnuaiko €tog 2023-2024 Ba Ppeite to Ovopa pEAouc AEM tou TUAUOTOC TTOU €XEL OPLOTEL WC ZUMPOUAOC
KaBnyntAg otov 1o KATW LoTOTOTTO.

https: / /www.phys.uoa.gr/fileadmin/depts/phys.uoa.gr/www /uploads /ANAKOINOSEIS /2024 /September /Symboyloi Kat
higites 2024-25.pdf

Mrtropeite va Bpeite UAkO TTou adopd to KABe padnuoa otnv nAektpovikn taén tou EKMNA, edocov kavete eyypadr oto
QVTLOTOLXO HABNUA HE TO WOPUHATIKO oag email:
https://eclass.uoa.gr/

Na xpnolpotroleitat povo to Wpupatikd oog email og kAOe emkovwviag ocac pe To Quotkd TUNHA Kal TNV NAEKTPOVLKN
taén.


https://www.phys.uoa.gr/fileadmin/depts/phys.uoa.gr/www/uploads/ANAKOINOSEIS/2024/September/Symboyloi_Kathigites_2024-25.pdf
https://www.phys.uoa.gr/fileadmin/depts/phys.uoa.gr/www/uploads/ANAKOINOSEIS/2024/September/Symboyloi_Kathigites_2024-25.pdf
https://eclass.uoa.gr/

KAAH AKAAHMAIKH XPONIA
KAI
KAAH ENITYXIA ZE O, Tl ENIAEZETE

Q2 ANTIKEIMENO THZ ®YZIKHZ 2TO ONOIO ©OA EMBAGYNETAI
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