INXTITOYTO OEQPHTIKHXE KAI ®YXIKHY XHMEIAX

EGONIKO IAPYMA EPEYNQN

Hpepida: “Oempnriki] puowoynueio / 0empntiki) emoTi|pun VAKOV”

10:00 - 11:00

11:00 —12:00

12:00 —13:00

13:00 — 14:00

14:00 — 15:00

[épmtn 28 Tovviov 2018, ApgiBsatpo EIE

AEQ®. BAY. KONXTANTINOY 48, AOHNA

ITPOI'PAMMA HMEPIAAX

Ap. 1. Kepkvég, “Oesmpntikr) Duouoynueio: Ao o SIoTopKd Lopio
oTIS Plo010yVOGTIKES EQAPUOYES”

Ap. E. Khovtlag, “MovieAomoinon vovoOooUNUEVOY TOPmO®Y
VMKOV Y10 EQUPUOYEG G evEPYELN Kol TEPIPAALOV”

ELagpo yedpo,

Ap. A. TCéEAn, “Ymohoyotikn-Oswpnrikry Xnpeiow: And to
SWTOKA LOPLOL GTOL VITEPUOPLUKE GLGTIHATO KOL TO, VAIKA”

Ap. T'. ®avovpydxne, “Molecular Simulations: Challenges and
opportunities”



OzopnTik Pvowoynpueia: Ao 1o SLOTOPUIKE popLa 6TIS PlodlayvVOGTIKES EQUPUOYES

Ap. loavvng Kepravég

H epunveio ¢ poprakng doune, Kabme Kot 11 KaTovonon e aAANAETidpaong TS VANG UE TV
axtvoPoAia og Oewpntikd eninedo Ppickovion Babid prlopéveg otny mePLoyn YOVIUNG GOYKAIONC TNG
dvomg ko g Xnueiag, ewdwkdtepa ta terevtaio 120 ypovia.

2ty oMo Ba ekteBovV O TETPAYUEVA EVOG TPOCOTIKOD «Ta&d100» Eepehivnong TV 600 avTdOv
oLVVICTOOOV TG Osmpntikng Pvowoynueiog Ta tedevtaio mepimov 20 ypovia, KOOGS Kol GYETIKA
UEALOVTIKG GYEDLAL.

H opdia gtvan dopnpévn oe tpla pépn:

To mpwro puépog g optiog eotidleton otn Mopiakn Aopn. Oa derybei Tmdg N KATOVOT G TOV
ANUIKOD decUOD Ge UIKPOD Kol pecoiov peyébovg poplo pe ovyypoveg kot oakpiPeig
VTOAOYIOTIKEG  KPovTounyovikég HeBOOOVE €xel odNyNoEL OTNV KOADTEPT KOTOVONOM
JlEPYasI®dV OM®G TV AAAAETIOPACT) TOV HETAAA®OV LETOTTMOGEMG e TOV dvBpaka Kot TV
EVEPYOTOINGT TOL VIPOYOVOL GTNV KOTAALGT, TN OOUNGN VAIK®OV LYNANG EVEPYELNKNG
nmokvotmrog (HEDMs) kot Tic 6uvodevopeves atoc@aipikés diepyacieg mov oyetifovron pe
XPNON TPOWONTIKOV G aEPOCKAPT, KAONDS KOl GTNV AmoKAALYT VOGS OAOKANPOL VEOL
nediov oy Avopyovn Xnpeia, g Xnueiog tov 0160gvoidg aldTov Kot AOU®V ovOAdY®V TNG
KOPLOG OLASOG TOL TEPLOOIKOV TTIVAKAL.

To devtepo péPOg g OptAMag apopd Ty GAANAETIOPACT) TOV POTOG LE OPYAVIKA LOPLAL Y10l
OTTIKEG EQUPUOYES. Ba TTepypaPel TMOG 0 aKPIPNG VTOAOYIGUOG SMYEPUEVOV KOTAGTAGEDV
o€ Pecaiov peyEéfoug popla odnyet o€ KaAvtepn Katavonon OepeMwddv dlepyaciav, 6mmg N
(POTOETOYOUEVT] LETOPOPA POPTIOV, LLE CTIUOVTIKES TPOEKTAGELS GE OMTIKEG EPUPLOYES OTMG
opyavikd Kot avopyoava gmtoBoAtaikd, OLEDs, KTA, 0ALAQ KO GTNV OTTIKT OViXVELOT) 0EPI®OV
VEVPOV.

Télog, o010 Tpito KO TEAELTOMO WEPOG TNG OMAag Bo mopovslaeTOoOV o1 OPYES EVOC
KovoTOpov mediov ocvVOEoNS TG Bempntiknig Quooynueiag pe Tig PlrodayvooTIKEG
EQOUPUOYES, TO OMOI0 EMOUDKOVLUE YL TPAOTN QOpd vo Ogpehdcovpe. Méoa amd éva
OLYKEKPIUEVO TAGVO, TO omoio Paciletal otV TEYVOYVOGIN TOV TPONYOLUEVOVY ETMOV, Ba
deyBel modg n BewpnTikn euowoynueia pmopel vo fondnoel 6TV KATACKELY] VAIKOV UE
ATTOAVTMG GTOYEVUEVEG 1010TNTEG LE TO 0moia o1 dAvOpwmot Ba propobv VKO v PLETPOVV
TOVG delKTEG LYElng TOVC.



Movtelomoince) VavosoOpuIEVMY TOPMOMY VAIKAV Y0 EQUPUOYES GE EVEPYELD. KOl TEPLPAALOV

Ap. E. Khovtlog

Tunpo Xnuetag, Hoavemotyuo Kpnng

AVO oo TIG CNUOVTIKOTEPEG TPOKANGELS TTOV EYEL VO AVTILETMOTIGEL | avOpomdHTNTA £lvon | KAAvYN
TOV OVOYK®OV TNG O€ EVEPYELN KOl O TEPLOPICUOG TOV EMMTAOCEDV THG AVOPOTIVIG OpacTNPLOTNTOC
ot0 KAipo tov Thavnn. H cvveyng avénon tov tinbucpov g I'mg oe cuvdvooud pe v avénon
0V €i00Vg EPAPULOYDV TOL YPNCIUOTOLEL 0 AVOPOTOG amattohv TV OvATTLEN MG TOIKIALOG
TEYVOLOYIOV TOPOYNG EVEPYEWNG, HE EUPACN OTLS EVKOAM TPOCPAGULES, OVOVEDCULES KOt
nePPoAlOVTIKE @UMKES TYEG evépyelag. XapOKTNPIOTIKO TOPASELYUO TETOLOV TE(VOAOYUDV
amoteAel TO VOPOYOVO, EVAD CNUAVTIKO EVOLAPEPOV LILAPYEL Kot Yo T xprion pebaviov. [TapdAinia,
KaBdg M KOpla Tnyn evépyelog kot Oepuotnrog yuo to tpocseyn xpovia Oa eEaxoiovbel va glvar n
KooT vopoyovavOphKmv, amoteitar va ANeOovLV LETPA Yo TOV TEPLOPIGUO TOV EKTOUTOV aePi®V
oV Bgppoknmion Kot 101KOTEPA TOV d10&Eiov ToV GvBpaka, apov Exel detyel 1 Gueon oyéon Tov
&xel m mocdTNTA TOL EKAVETOL e TN Beppokpacio Tov TAavnTn. Kot 6Tic dvo mTepmtmdoelc vTapy oLV
onNUaVTIKA TpoPAnpato mov oyetilovtar pe evitdpesa Prpoto g SadKaciog Tov TPETEL Vo
axoAovOnbei mote o1 teyvoAoyieg mov Ba ypnotpomomBovy va eivar «EEumveg» Kot 0G0 TO SVVATOV
TO OIKOVOUIKEG GE GYECT LE TN TOPWVI KATACTOGON, OTMG Y10 TAPAdEY U 1] amofKELON APKETNG
TOGOTNTOG VOPOYOVOL Y10, GUYKEKPIUEVEG EPAPUOYES 1) 1] OVTICTPENTY] OEGUEVCT)/ATOJEGILEVCT] TOV
dro&ediov Tov dvBpaka yio Leylo KOKAO ETOVOAYEDV XOPIG CNUAVTIKEG ETMTTOGELS GTO LEGO TOL
XPNOLOTTOLELTOL.

To vavomop®dn elvar po katnyopiot VAKOV Tov tpoc@Epovy mBovEG ACELG OTIG EMGTNHOVIKES Kol
TEYVOAOYIKEG TPOKANCELS oL TpoovapépOnkay. Eidikotepa, Ta UETOALO-OPYOVIKG TOPMOIN
OKELETIKA VAIKE, Yvootd ko wg Metal-Organic Frameworks (MOF), arotehobv pia. véa katnyopia
VMKOV Kot UmopohV  vo. TPOGPEPOVY  GNUOVTIKA AOY® NG UEYOANG TOWKIAING OOUIKAOV
YOUPOKTNPLOTIK®V, TNG SLVATOTNTOS YNUKNG TPOTOTOINOTG TOVG KOl TOV WOLHTEPOV PUGTKOYTLUKOV
xapoKTNPoTIK®V ToVG. H pedétn tov MOF yio mpoopdenon aepiov emPBaiet ) ypron Stdpopmv
VIOAOYIOTIK®DV TEYVIKOV, OTWS VIOAOYIGHOT KPAVTIKNAC UNYXOVIKNG Kot Tpocopolncelg Monte Carlo,
Y10l TOV VTOAOYIGUO SAPOP®Y PUGIKMY TOCOTNTMV AOGTE VO eE0yOel Lo OAOKANP®UEVT EIKOVA V1oL
TIG TPOGPOPNTIKES 1010TNTEC TOVG. 'Exel avayvopiotel 01t 1 Oewpntikn perétn tov MOF coppdiet
1060 OTN KOADTEPN KOTOVONGT (QUIVOUEVAOV TOL TOPATNPOVVTOL TEPOUATIKG, OCO Kol OTN
dNuovpyiot GTPATNYIKGOV Yo T0 oxedoid vémv vAk®v MOF pe Betiopéveg mpoopoenTikeég
KAVOTNTEG,.



Y7nohoyroTiki-Ocpntiky Xnpueio:
A76 TO OO TOUIKG PHOPLY. GTO VAEPUOPLOKE GCUGTILOTO KOl TO VAIKA

Ap. Aquntpa TCEM
Ivotitovto Oswpnrikng kot Gvokng Xnueiog
EBvikd Topopa Epguvav

O TaPoVCIACTOVY Be®PNTIKEG LEAETEG OUTOUIKAOV LOPI®V, TOAVATOUIKOV LOPIwV, DTEPLOPLUKDY
CLOTNUATOV OTMG KOl PEAETEG UNYOVICUDV avTdpdoemy. To LvTOAOYIGUEVE GLOTAUOTO £XOVV
emieyet e€antiog: o) TV W10TATOV TOVS, B) TG avaykng va epunvevfodv acuviOIoTO TEWPAUATIKA
OTOTEAECLOTO KOL Y) TOV EPOPUOYDOV 1] TOV SLVNTIKOV £pappoy®mv tovs. Etot, mapovcialovion
HOPLOKE CLGTHUOTO TTOV £YOLV 1] UTOPEL Vo €YOLV EPOPUOYEC GTNV KOATOAVCT, GE OPYOVIKA
QOTOPOATAIKA, OC HOPLOKEG NAEKTPOVIKEG GLUOKELEC KOL GTNV QUPUOKELTIKN ynueio. Emiong,
e€nyobvtan Kot pUNVELOVTOL EVOLAPEPOVTA TTEPANATIKG amoteléopata. TELog, Ba toviotel mhg n
KOTAvONoT TOV WI0THTOV TOV LIKPOV Lopimv 0dnyel oty emituyn TpoPreyn, pelémn Kot epunveio
WOOTATOV TOAATOUKAOV KOl VIEPLOPLOKADY CUGTNUATOV.



Molecular Simulations: Challenges and opportunities
Dr. George S. Fanourgakis
Chemistry Department, University of Crete

Over the last few decades, molecular simulations have emerged as a powerful computational tool for
the study of a vast variety of systems with important implications in chemistry, biology and material
science. Central to the ability to provide a fundamental understanding of the mechanisms of the
processes occurring in a complex chemical system is the capability to describe the properties of the
system at the molecular level. The mathematical and computational challenges in designing reliable
models that encompass molecular level information and accurate simulation algorithms, demand the
synergy between various physical, mathematical and computational methodologies such as statistical
mechanics, quantum mechanics, molecular analysis and visualization, as well as high performance
parallel computing.

In the first part of the talk, I will present a combination of methodological developments, simulation
techniques [1] and parallelization approaches [2] used for the construction of a new generation
interaction water model [3] appropriate for the study of small water clusters, liquid water and ice [4].
A series of quantum path integral molecular dynamics simulations demonstrates that, in contrast to
previous models, the new water model is able to capture correctly many experimental observables,
such as the water monomer bend angle 0, which in agreement with observations increases in a
condensed environment compared to the gas phase, i.e. O1ce > Biiquid > Ogas [3, 4].

In the second part of the talk, I will present results of theoretical studies on small atomic and
molecular systems (clusters of the form Mg*Ar, and Sr*Ar,, and butanol clusters) that are aiming to
interpret experimental findings, such as mass spectra and photoabsorption spectra. For these studies,
a variety of first principle methods, molecular dynamics and Monte Carlo simulation techniques is
employed (i.e. see Ref [5]). The validity and accuracy of the theoretical approaches are evaluated by
direct comparisons with experimental measurements.

Finally, I will outline few of the challenges in the field of material science and physical chemistry on
which my feature research will focus on. In particular, I will present preliminary results for the
application of machine-learning (ML) techniques in the prediction of MOFs (Metal-Organic
frameworks) properties, as well as the application of ML techniques in the construction of accurate
interaction potentials.
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