£LOTOL TTTUXLAKWV Epyactwy yla dortntég /TpLeg touv MNE ya to ak. £tog 2023-24.
A/A TitAog otnv eEAAnVLKN Kal otnv ayyAwn yAwooa Ka®nyntri¢/Akas. Yridtpodot
1. QewpNTIKA HEAETN VAVOOWHATISIWY f/Kat vavodopwy (T.x kBavtkeég | ABpaudmoulog Ayyehog
OTEC) yla edapUoyES pe peBoSoug mpwTng apxns Emikoupog KaBnyntrig
( First principle studies of Nanoparticles and/or nanostructures (e.g
Quantum Dots) for applications)
2. HAektplkég Kkal omtikég 1810tnteg Métahho-Opyavikwv  Sopwv | ARpapomnoulog Ayyelog
pe uedoédoug tneg KBavtikrgc Mnxaviknig Emikoupog KaBnyntrig
(Electrical and optical Properties of Metallo Organic Structures with
guantum mechanical methods)
3. Aettoupykd Navoowpatidia yia Blohoyikég Edappoyeg (oxedlaopog | ABpaponoulog Ayyelog
dappdkwy, TofkdtnTa, petadopd Gapudkwv) Emikoupog Kabnyntrg
(Functional Nanoparticles for Biological Applications)
4, Ipadévio: 16dtnteg kaL Edapuoyég (Graphene: Properties and | APRpauonoulog Ayyelog
applications). Emikoupog KaBnyntrig
5. EdapPUOYEG UN-YPAUUIKAG avaAUONG XPOVOOELPWY oTh duatkr f/Kal
Ta XpnHatoolkovoulka (8o B€oelg)
Nonlinear time series analysis applications in physics and/or finance
Ptnv mapovoa epyacia Ba xpnotuonownBouv Siddopeg péBodol un YPaUpULKAG
avAaAucong xpovooelpwy Tou Bacifovtal TNV avVaKATOOKEUT TOU XWPOU TWV
daoceswv onwg ta Saypaupata enavadopds (Recurrence Plots) kaBwg kat
UETAOXNUATIOUOG XPOVOOELpWY o€ TIoAUTIAOKa SikTua (complex networks). Ot KaBnynthg Oeddwpog Kapakaoidng
péEBOSOL auTol TaPEXOUV ELKOVA YO TO UTIOKEIUEVO GUOIKO cUOTNUA KOl
ETUTPEMOULV TNV aviXveuan aANOYWY KATAOTACEWY TOU CUCTAOTOG KABWG Kot
v aviyveuon potipwv (patterns) kat xpnolpomotoUvral guplTata OTNV
avaluon eSopévwy TO00 OTNV MEPLOXT TNG GUCLKAG, TNG UNXAVIKAG OGO Kot
TWV XPNUOTOOLKOVOUIKWY. Oa HEAETNOOUV XPOVOOELPEG QIO POEC /Kot
Xpnuotootkovoptka dedopéva. H Stapodpdwon Ba yivel oe cuvevvonon pe
Tov/tnv dortnth/TpLa.
MBavn e€€Aién Twv unapyovtwv adyopiBuwv umopei va 0dnynoet
O€ EMLOTNUOVIKN SNUOCIEUTN O€ GUVESPLO 1) TEPLOSIKO.
Mpoanaitovusva
Baotkr yvwaon unohoylotwy. Oa xpnotponotndolv nén aventuypéva
TipOYpPALOTO.
6. Avartuén povtélou 61ddoong pwYHWY 6 UAIKA E TIPOCUIEELG

Development of a crack propagation model in materials with impurities

Jtnv napovoa gpyacia Ba avamtuxBel éva 2-618Ldotato poviélo
514600NG pWyHWV 08 UAIKG WG EMEKTOON TIponyoUeVnG Bewpnaong
TOU £XEL EEKLVAOEL OO TNV EPEUVNTLKA Opada. OLSlddoon pwypwyv
TLALZEL ONUAVTLKO POAO TNV AVTOXI) TWV UALKWV KaL EXEL EPAPLOYES
amo UAKG HnXavwv, Kntripwv oA Kot og TIOANEG GANEG TIEPLOXEG.
Apxa Ba peletnOei n Stadoon plag pwyung o meptBailovta pe
TPOOUIEELG HETABANTAG AVTOXNG KAL CUYKEVTPWONG. TN CUVEXELQ
Ba peletnBein emidpaocn Twv SLACTACEWVY KL TG OKANPOTNTOG TOU
UVAKOU Ttwv mpoopi€ewv kabwg kat tng Bepuokpaciag. Oa
SiepeuvnBel n  Slaclvéeon TOU MOVIEAOU HE TELPOUOTIKA
Sedopéva. To poviého Ba avamtuxBei o meplBdAhov Matlab A
Python.

Avddoya upe tnv €€€Aén upmopel va TPOKUYEL EMLOTNUOVIKY
Snuocicsuon ae ouvéSpLo 1) TEPLOSLKO.

Mpoanattovueva

KaBnyntrc Oe6dwpog Kapakaaoidng




Quotkn Zupmukvwpévng ‘YAnG. Baotkry yvwon umoloylotwyv. KaAn
yvwon nepBailovtog Matlab i Python.

MNpooopoiwaon powv o€ vavoaywyoug ne pebddoug MopLakig AuVapkig

H npooopoiwon powv otn vavokAipoka Bpiokel supeio edappoyf otic UEPEC
UOG OTNV KOTOOKEUN IKPOEMEEEPYAOTWY (.Y, microchip cooling), o€
EVEPYELOKEC EQAPUOYEC (TT.X., UTtATOPIEC), LATPLKEC EdapuoyEC (TLY., LETadOopd
GapUAKWY OToV 0pyaviopud), BLOAOYIKEC (Tt.X., HEAETN WV), OAPUAKEUTIKEC
(rm.x., mapaywyn dapudkwv) kat teptBaAlovTikég (Y., amoudkpuvon Bapéwv
LETAMWYV amnd To vepo). Itnv epyacia auti Ba vlonoinBolv poviéAa vavo-
AYWYWV o€ S1apopeg yewUETpieg Kat Ba yivel ipooopoiwon poig Staddpwv
pevotwy, o€ uvypn kat agpta popdn. Na Toug aywyoug Ba xpnotuonownBouvv
VAKG Onwg, Xpuodg, mhativa, XoAkocg, ypadévio, evw n por) Ba avadépetal o
LOVOOTOMIKA UALKG, OTtwE apy O, KpuTtto, £€vo, véov KTA. H spyaoia £xeL TOMEC
EPEUVNTIKEC  TIPOEKTAOELC  KOL  MUIOPEL  va  OUVEXLOTEL KAl Ot
peTamtuxLokd/Si8aktopikd eninedo.

Simulation of flows in nanochannels with Molecular Dynamics methods

Flow simulation at the nanoscale is widely used nowadays in regions such as
microprocessor manufacturing (e.g., microchip cooling), in energy applications
(e.g., batteries), medical applications (e.g., drug delivery), biological (e.g., study
of viruses), pharmaceutical (e.g., drug production) and environmental (e.g.,
heavy metals removal from water). In this work, models of nanochannels in
various geometries will be implemented and the flow of various fluids, in liquid
and gaseous form, will be simulated. Materials such as gold, platinum, copper,
graphene will be used for the channel walls, while the flow will refer to
monatomic materials, such as argon, krypton, xenon, neon, etc. The work has
many research perspectives and can be continued for MSc and Ph.D.

2opo¢ Oilutnog
Emikoupog Kabnyntrg

Itatiotikn avaAuon Kot e§eAypéveg popdég Mnxavikng Mabnong
O€ LOLTPIKEG EPAPUOYES

IAflomtolwvtag to MARBoG Twv Slabéoipwy gpeuvnTikwy Sedopévwy amd tnv
LOTPLKN ETULOTAMN, ME TO CUYKPLTIKO TIAEOVEKTNHA TIOU TTPoaSiSeL n emLoTAN
™ duokng, o/n dountrc/tpla Ba edappooel olyxpoveg pebddoug tng
OTATLOTIKAG KOl TNG MNXAVIKAG HABnong ot omoieg Ba adopolv LaTplkd
Sedopéva.

Statistical analysis and advanced Machine Learning in medical applications

Taking advantage of the amount of research data available from medical
science, with the comparative advantage of physical intuition, the student will
apply modern statistical and machine learning methods to medical data.

Jobog Oilunog
Emtikoupog KaBnyntng

J0v6eon TMPOCOMOLWOEWV MoplaknG Auvaptking Kat MnXavikhg
HdBnong

3TNV epyooia autr o KOTAOKEVOOTEL £éva KOO TEpIBEANOV TPOoOUOIWoNE

Moplaki¢ Auvopikic kot Mnyavikic MdaBnong oto JupyterlLab, tnv gupéwg

Sladedopévn mhatddpua  mpoypapuatiopov kot avdAuvong Sedopévwv.

Joo6¢ Oilutnog
Emntikoupog Ka®nyntng




Alepyooieg pnxavikng padnong Bo €mtayUVoOUV TG TIDOCOUOLWOELS, EVW
Sedopéva tng mpooopoiwong Ba tpododotouv Tov aAyopLBUo TNE UNXAVIKAC
udbnong.

Bridging Molecular Dynamics and Machine Learning Simulations

In_this work, a joint Molecular Dynamics and Machine Learning simulation
environment will be constructed in JupyterLab, the widely used programming
and data analysis platform. Machine learning processes will speed up the
simulations, while simulation data will feed the machine learning algorithm.

10

IAVAAUOn KOl QVOKOTOOKEUH SLSLA0TOTWY ELKOVWV UALKWV pe MeBOSoUG
BaBLag Mnxavikiig Mabnong

Stnv_epyoocia Ba ypnowornotnBolv  €LKOVEC omd  UIKPOOKOTILO Kol Ao
TIPOCOUOLWOELS UALKWV (pEUoTWwV /Kot otepewv) kat Bo yivel mpoomndBeia
OVAKATAOKEUNC Kot BEATIwONC TNEC avAAUGOTC TOUC UE APXLTEKTOVIKEC SIKTUWV
Babidg pdbnonc o mepBdMov python pe tnv mlatpopua tensorflow. H
epyaocio £XeL TTOMEC EPEVVNTIKEC TIPOEKTAOELC KOLL UTIOPEL VAL CUVEXLOTEL KOLL OF
petarttuytako/Sidaktopiko mninedo.

Analysis and reconstruction of two-dimensional images of materials with
Deep Learning methods

The work will employ microscopy and simulation 2D images of materials (fluids
and/or solids) and an attempt will be made to reconstruct and improve their
analysis with deep learning network architectures in a python environment
within the tensorflow platform. The work has many research perspectives and
can be continued at master's/doctoral level.

Sohog dilutnog
Emikoupog KaBnyntrig
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METPrOeL; MOAUMEPIKWY UALKWY LE ToV Begppopnyaviko avaluty TMA 402F3
Measurements of polymeric materials with the TMA 402F3 thermomechanical
analyzer

Towvog Xpriotog
KaBnyntig
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MetpnoeLg moAUpEPIKWY VMKWV UE TO Stadopiko Beputdouetpo odpwong DSC
6000

Measurements of polymeric materials with the DSC 6000 differential scanning
calorimeter

Towvog Xpriotog
KaBnyntig

13.

AktvoBolia péhavog owpatog — Kablepwpévn kBavtopunyaviki Alon
KaL cUyXpovn TIPOCEYYLON

Black body radiation — Established quantum mechanical solution and
modern perspective

MNetpomoulog NikoAaog
Emikoupog Kabnyntrg

14.

Yrepaywypudtnta — Qawvopevo Josephson

Superconductivity — Josephson effect

MNetpomoulog NikoAaog
Emikoupog Kabnyntrg

15.

OEPUOXWPNTIKOTNTA OTEPEWV CWHATWY — KaBlepwpéveg Bewpntikég AVOELG

KaL cUyXpovn TIPOCEYYLON

Heat capacity of solids — Established theoretical solutions and modern

perspective

MNetpomoulog NikoAaog
Emikoupog Kabnyntrg

16.

AoTépeg vetpoviwv — Mo oUyxpovn pocéyyLon

Neutron stars — A modern perspective

MNetpdmouAog NikoAaog
Emntikoupog KaBnyntng




17. Movtelomoinon Kat pooopowwaoeLg Aéep nuaywyoL (Modeling Z{pog Xprotog
and simulations of semiconductor lasers) AvamAnpwtng Kabnyntrg
MNepypadn: H epyaocia mepAapBAVEL TNV KATAOKEUH LOVTEAOU
€VOG AéLlep nULaywyou, TNV UAomoinon tou oe Matlab rjy Python
Kol TV apduntikn eniluon tou pe Stddopeg mapapéTpoug Kat oe
SLdpopeg Tomooyieg eEAeVBEpPeG 1) CUTEUYUEVEG.
18. YTOAOYLOHOG LELOTATWY TWV LOVTIKWY PEUCTWY HECW KaBnyntrg Oe6dwpog Kapakaoidng
T(POCOUOLWOEWY HE TNV HEB0SO TNG LOPLAKAG SUVAMLKAG".
"Calculation of properties of ionic fluids through simulations using Sodog Qilutnog
the method of molecular dynamics".
Enikoupog KaBnyntrg
19. "Anopdkpuvon Bapéwv LETAAAWY ard To VePO: PEAETN UE XPHON KaBnyntrc Oe6dwpog Kapakaoidng
T(POCOUOLWOEWY MOpPLAKAG SUVAULKAG'".
"Removal of heavy metals from water: study using molecular Yodog Dilutnog
dynamics simulations"
Emikoupog KaBnyntrg
20. MeA€étn BepuLkng SLOOTOANG O OTEPEA Kot UYPA (LEAETN KOt KaBnyntr¢ Kavamnitoag ABavaotog
£yKATAOTOON TEWPARATIKAG Slatagng Epyaotnpiou
Quowng Il- petprioetg)
“Study of thermal expansion in solids and liquids”
21. MEeAETN peTadopkg Kivnong e Xprion AEPOTPOXLAS KaBnyntng Kavamitooag ABavaoiog
(LeEAETN Ko eyKOTAOTAON TELPAUATIKAG Stdtagng Epyaotnpiou
QDuokng | — HETPAOELS).
“Study of translational motion with airtrack”
22. Mehétn Oepuikig AvaAuong YAkwv Kabnyntrg Kavamnitooag ABavdoiog
(neAétn Aettoupylag Kat xprion Siatagng BeppoBaputikig avaiuong
€PEUVNTIKOU epyactnpiou DaoHATOOKOTIAG, YL T LEAETN
BEPULKWV LELOTATWY VOVOCSUVOETWVY UALKWV)
“Study of thermal analysis of materials”
23. AwnAextpkn Qaopatookonia YPnAwv Zuxvotitwy KaBnyntrg Kavamnitoog ABavdoiog
(LeAETN AeLTOUPYLAG MELPAUATIKAG SLATAENG EPELVNTIKOU EpyaoTnpiou
DaOUATOOKOTILAG, — LETPHOELG VOVOUALKWYV)
“High frequency Dielectric spectroscopy”
24. AwnAektpkr) Qaopatookornio eupeiog MEPLOXAG CUXVOTATWY Ka®nyntng Kavaritooag ABavdoiog
(ueAétn Aettoupyiag melpapaTIKAG SldTagng epeuvnTikol epyactnpiou
Qaopatookomniog — LETPHOELG VAVOUALKWY)
“Broadband Dielectric Spectroscopy of materials”
25. Alepglivnon Blolmoypadwyv o PUNTIKa €6ddn Kot oeAnviakr okovn HAlog XatgnBeodwpidng,
MeTA and enibpaocn oxupng aktvoBoliog (UV, Xrays, Lasers). Ka®nyntng
IxoAr Mnxavikwv MetaAAeiwy —
Investigation of Biosignatures in Mimic Soils and Lunar Dust after MetaA\oupywv
exposure to high-energy radiation (UV, X-rays, Lasers) E.M.N.
Metpomouiog NikoAaog
Emikoupog Kabnyntrg
26. MikpookoTikf) HEAETN TwWV odatpikwy TupAvwy / Microscopic description of Baia Npacod
spherical nuclei (Akad. Yrotpodocg)
27. SXETIKLOTIKA eVEPYE SuVAMLKA yla Bapuovia Kot avt-Bapuovia / Relativistic Bdia Mpaocod

in-medium potentials for baryons and anti-baryons

(Akad. Yrotpodog)




28. "ALOAKO SuvapKd KoL artddoon avepoyevwnTpLag. MeAetn mepintwong'. AyyéAng —Eudyyehog —AwpdBeog
"Wind potential field and wind turbine efficiency. A case study". (Akad. Yrotpodog)
29. «BeAtiotomnoinon tou aktvoBepameuTikoy TAGVOU pe eEeAlypEVEG ueBOSoug Toolykog lwdvvng (KaBnyntrg latpikrg

TWUPNVIKAG LATPLKAG KAL LAYVATIKOU GUVTOVIOHOU»

AyyAdg tithog: “Radiotherapy treatment plan optimization using advanced
MRI and nuclear medicine imaging techniques”

Duotkng, TuAua latpkng MN.0., Adploa)
ABpapdnoulog Ayyehog (Em. KaBnyntng,
Tunpa Quotkig MN.0., Aapia)




