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Mpegmer: Mon6a 3a nokperame nocrynka 3a H3060p y 3Barbe BHIIM HAayYHH CapajHUK

Monum Hayuno Behe MHcTuTyTa 3a ¢usuky y Beorpagy ga, y cknany ca [IpaBH/IHHKOM 0 CTHULAKY
MCTPOKMBAIKIX M HAyYHUX 3Barba MMHMCTApCTBA HAyKe, TEXHONOLIKOT Pa3BOja ¥ HHOBALMja
Penybruke Cp6uje, mokpeHe mocTymak 3a Moj 1300p y 3Barbe BUIIM HAYYHH CapaJHUK.

Y npusnory gocrasmbam:

1. Munbere pykoBoauoLa nabopatopuje ca npe/I0roM wiaHoBa KOMHUCHje;

2. INonymen OGpasar 3a Marepujasl 3a TIOKPeTame MOCTyIKa usbopa y HAyYHO 3Bame
(mopany o KaHAWAATY, Iperes HayuHe aKTUBHOCTH, [PYKA3 Haj3HaYajHUjUX pe3y/rara,
TIOKasaTe/bu ycrexa y HayYHOMCTPaKUBAUKOM pafly, Gubnuorpaduja kanayara,

KBaHTH(HKaLja HAyYHUX Pe3y/Tara);

3. [oparHe mpusiore (KOmwujy peliera 0 MPeTXOLHOM u300py y 3Bakbe, JOKa3e 0 PyKOBOhemy
TIPOjeKTHMa, [J0Ka3e O peLieH3Upamy, J0Kase 0 IIpeZiaBarbHMa I10 ITO3UBY, 0Kase O
ny0O/nvKanyjama Kareropuje M34, TIO/iaTKe O LINTHPAHOCTH, [j0Ka3e O HarpajamMa M
TNpH3HAKMMA, CTeueHe CepTUdUKaTe Y OLeE-WBAHOM [IePHO/Y, J0Ka3e 0 MEHTOPCTBUMA,
AOKase 0 y/103u roctyjyher ypeHuKa yacomnuca 1 0Kase 0 3arociemhuMa Yy UHOCTPaHUM

HayUYHOUCTPaKUBAUKUM HHCTUTYLHjama).

Y Beorpapny,
19. mapra 2026. roguse

C normropamem,
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Hayunom Behy MncTutyTa 32 dusuky y Beorpamy

Ipeamer: Mumubere pyKOBOAHOLA O u30opy ap Musbana [laumha y 3same BUIIM HayqHI capagHuK

Hp Musban Jamwh je 3anocnen y JlaGopatopuju 3a NpUMeHy padyHapa y HayIu y okBupy llenTpa 3a
U3yvaBare KOMIIEKCHUX cucteMa MucturyTa 3a Qusuky y Beorpany. Y cBOM HCTpaHBauKOM pany
6aBu ce TeMaMa Be3aHMM 3a MOZICIIAPAHHE HAHOTPUOOIOLIKHX (PeHOMEHA y PA3IUYUTUM CHCTEMUMA 1
MarepujannMa.

C o03upom ma ap Muman Hamuh ucrymwasa CBE ycCloe nponucane [IpaBuiHHKOM O CTUIamy
UCTPOKMBAYKAX W HAyYHMX 3Baka U 3aKOHOM O HAylM M WCTPAKUBAKKMa, CarjacHa caMm ca
TIOKpETarbeM MOCTyIKa 3a 1360p Ap Musbana Jlamuha y 3Bame BULIM HAYYHH CapajHuK.

Ipennaxem crenehu cacras komucuje 3a u360p 1p Musbana Jlaimha y 3Bame BUIIH HayqHH
CapaiHuK:

1. ip Urop @paHosuh, HayYHU CABETHIK, WucturyT 3a dusuky y Beorpany,

2. nip Urop Craukosuh, Hayusu caseTHuk, UHCTHTYT 3a ¢usuky y beorpany,

3. mpo¢. np Cynumna Enesosuh-Xayuh, penopau npoctecop, Pusnukyu dakynrer, YHUBEP3UTET Y
Bbeorpany
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ap Mapuja Mutposuh Jlankysios,
Hay4HH CaBETHUK
pykoBozunal Jlaboparopuje 3a mpuMeHy padyHapa y HayLu
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Marepujan y3 3axTeB 3a u300p Ap MubaHa /lamuha y 3Bame BUIIHM Hay4YHH Capa/JHUK

1. IOJAIIM O KAHJUJATY

Vme u npe3ume: Musbas Jawnh

I'oguHa pohewa: 1990

Pagnu crartyc: 3anocieH

Ha3uB uHCTUTYLIHj€e ¥ KO0jO] je 3amocneH/a: VIHcTUTyT 3a dusuky y beorpazgy
[TpeTxopaHa 3arocnema: /

O6pasoBame

OcHoBHe akazemcke cryauje: 2009-2013, EnekrpotexHuuku (akyareT, YHuBep3ureT y beorpaay
Opbpamen Macrep paz: 2014, EnektporexHUuKy dakynreT, YHHUBep3uTeT y beorpany
OpbpameHa JokTopcka guceprauyja: 2019, ®usnuku pakynret, YHuBep3ureT y beorpaay

[TocTojehe HayuHO 3Bam-e: HAyYHH CapafiHUK
HayuHo 3Bame Koje ce Tpaky: BULIM Hay4YHU capa/HUK

Jatymu u360pa y cTeyeHa HayyHa 3Bama (yK/byuyjyhu u mocrojehe)
HayyHH capagHuk: 27.3.2020. (peusbop 22.11.2024.)
BHUILLM HAayUHHU CapaJHUK: /

Obnact HayKe y K0joj Ce TpaXkKu 3Bare: NPUPOHO-MaTeMaTHUKe HayKe

I'paHa Hayke y K0joj ce TpaXku 3Bame: (pU3MKa

HayuHa gucuuniiHa y Kojoj ce Tpaxku 3Bame: ®u3rKa KOH/JeH30BaHe MarepHje U (u3KKa MaTepHjaia
HasuB maTnuHor Hay4Hor oz60opa kKojeM ce 3axrteB ynyhyje: MHO 3a ¢u3suxy

Ctpyuna 6uorpaduja

Muman Jawmh pohjen je 3.11.1990. rogune y IlapahuHy, rze je 3aBpILIHO OCHOBHY ILKOJY W TMPUPOJHO-
MaTeMaTHMYKM cMep ruMHasuje. OCHOBHe akazieMcke cryguje Ha Opceky 3a (PU3HUKY eJIeKTPOHHUKY
Enexrporexnuukor QakynTtera YHuBep3uTeTa y Beorpazgy 3aBpumo je y jynay 2013. roguHe, ca mpoceyHOM
otjeHoM 9.93. MacTep akazieMcKe CTy/uje Ha UCTOM OZceKy M (aky/reTy 3aBpuivo je y jyay 2014. rogune, ca
npoceyHoM owieHoM 10.00. CBoj macrep paz ypaguo je y Jlaboparopuju 3a MpUMeHy pauyHapa y HayL{ Ha
WHcruryTy 32 dusuky y Beorpagy, nog mentopcrsoM zip Mropa CrankoBuha. Okro6pa 2014. roguHe yrucao
je JOKTOpCKe akajeMcke cTyauje Ha PusnukoMm dakynrery YHuBep3utera y beorpagy, Ha cmepy ¢u3rka
KOH/IeH30BaHe MaTrepHje ¥ CTaTUCTHUKa ¢u3uKa. [lokTopcke cTtyauje Ha Pu3nykoM ¢akyaTeTy 3aBpILMO je ca
rpoceyHoM orieHoM 9.75. BpeziHO je rmoMeHyTH Ja je morarao U ABa AudepeHLyjasHa UCIIMTa Ca OCHOBHHUX
akazgeMckux cryauja ¢usmke (Teopujcka Mexanuka u Teopuja KoHgenszoBaHor Crama), 1 Ha oba je mobuo
oueny 10. [Jana 23. cenrembpa 2019. roaune, ogbpaHHo je CBOjy JOKTOPCKY AucepTauujy ,,Modeling the
Behaviour of Confined Dipolar and Ionic Systems” na ®u3uukom akynrery YHuBep3urera y Beorpazy, koja
je ypahena nog mentopctBom zp Uropa CrankoBuha. O HoBem6pa 2014. roguHe 3arocsieH je Ha VIHCTUTYTY
3a ¢usuky y Beorpasy y Jlaboparopuju 3a rpuMeHy pauyHapa y HayLu, y OKBUpy HaijoHanHor LeHTpa
M3y3eTHHUX BPEJHOCTH 3a M3yyaBalke KOMIUIEKCHHX CHUCTeMa, rzae je ngo peuembpa 2019. ropuHe 6umo
aHra)OBaH Ha TMPOjeKTy OCHOBHHMX WCTpakuMBama ,Mojenvpame U HyMepuuKe CHMYyJalyje C/I0XKeHHX
BUlIeyecTUUHUX cuctema” (OH171017), kojum je pykoBoauo Ap AHTYH banax, a og janyapa 2020. rogune je
aHra)xOBaH MHCTUTYLIMOHAHO. Y 3Bake UCTPa’KMBau capaJHUK u3abpaH je y anpuny 2017. roguHe, a y 3Bame
HayuyHU capajgHukK y Mapty 2020. roauHe. ¥ nepuoay oz 1.11.2019. rogune go 31.12.2021. roguHe pazguo je
Ha YelIKOM TexHHWUKOM yHHBep3uTery y [Ipary y Yewkoj Kao MOCTZOKTOPCKHM MCTpaxuBau. [1o 3aBpIIeTKY
HaBe/leHOT MOCTZOKa, BpaTHo ce y Beorpay u nposeo je 2022. roguHy pasiehy Ha CBOM MaTUYHOM MIHCTUTYTY
3a ¢usuky y beorpagy. Cxsatajyhu 3Hauaj mel)yHapogHMX capafilbM y MOZEpPHOj HayLd, a HAapOuMTO
MOCT/OKTOPCKMX YyCaBpllaBaka Y HWHOCTPaHCTBY, MOTPaXHMO je HOBHU MOCTAOK. Ha OCHOBY MO3UTHMBHMX
yTHCaKa ca IpBOr MOCT/0Ka ¥ BUCOKOT HMBOA 3Hama UELLKOT je3uKa, paJjo je MpUXBaTHO MOryhHOCT noBpaTKa
y IHpar. Op 1.3.2023. rogune o 31.12.2024. roauHe paguo je Ha VIHCTUTYTy 3a OpraHCKy XeMHjy H
buoxemujy Yemke akagemuje Hayka y I[lpary Kao MocTZOKTOPCKM MCTpakuBad. CBOj HayyHH aHTaKMaH y



IMpary HacTaBHoO je y jaHyapy 2025. roguHe Ha MHcTUTYTy 3a $M3MuKy Xemujy Japocnas XejpoBcku Yemike
akajZieMdje HayKa. YUecTBOBAaO je y BHIIe HALMOHAMHUX, OwWaaTepanHuX M MeljyHapojHMX Ipojekara.
HobuTHuK je cTyzeHTcKe Harpaze MHctutyTa 3a ¢usuky y Beorpaay 3a Haj6o/by JOKTODPCKY AMCepTaLdjy
on6pameny Tokom 2019. rogune u Harpazie [IpuBpesHe komope Cpbuje 3a Hajbo/be JOKTOpCKe fUcepTaLudje
ca mpUMeHama y TIpMBpeJH 3a akaZeMcKy IKojcKy roguHy 2018/2019. Kao unan COST akumje CA21121
MecaNano, 106uo0 je rpaHT 3a yuewhe Ha MeljyHapozHoj KoHbepenuuju “The 11" International Conference on
Multiscale Materials Modeling (mmm11)” koja ce oap»ana y centembpy 2024. roguse y Ilpary.

2. IIPEI'VIEJ HAYYHE AKTUBHOCTH

HayuyHOMCTpaXMBauKi paj KaHAujara Npurajza Hay4yHOj JAUCLMIUIMHM (U3MKa KOH/eH30BaHe
Marepuje 1 (U3MKa MaTepHjasa, a 3aCHUBa Ce Ha TeOpUjH, aHATMTUYKUM MeTO/MMa U pauyHapCKUM
cuMysiandjama. HberoBa HayyHa akTHBHOCT Y OLleHMBaHOM TEPUOJY MOXKe Ce MNOJAEIUTH Ha TpU
MCTpa)KHMBayvKa Tpaslia:

2.1 MojesioBame ¥ CMMYJIaLMje Pa3/IMYUTHX HAHOTPUOO/IOMIKUX CHCTeMa

Hanortpubosioruja ce 6aBu ¢pusrukum deHoMeHHMa Tpeka, Xxabamwa U 1ojMa3rBamba Ha HAHOCKAIIH,
MPY YeMy TeMa MUCTPaKKMBarba MOTY OMTH pa3/MUMTH MaTepujaiu. Y OKBUDPY JaTOr UCTPAXKUBAYKOT
rpaslja, KaHAUJAT je moMohy MozeoBama U CUMyJIaljyja U3yyaBao TPH HAHOTPUDOJIOLIKA CHCTeMa:
amopdHe BaHaAUjyM-OKcuAe, MellaBuHe (GOCHOHUjyMCUX JOHCKHX TEUHOCTH Ca BOAOM U
MOJTUOAeHUjyM-aucy Ny, 3ajeJHUUKA LWb CBUX IIOMEHYTUX MCTpaXuBamwa je oppeljuBame
CTPYKType MarepHjasa rnpu ojpeljeHUM TepMOJMHAMUYKUM U MeXaHUUYKUM yC/I0BMMa (TemIiepaTypa,
NpUTHCAK, MexaHUuKe AedopMaljyje NOMYyT NpMMeleHe HOpMaJ/lHe CUjle WM CMULjaka), a IOTOM U
ogpehjuBame TpUOONOMIKMX KapakTepucTHMKa (MexaHW3aM M TUIl Tpewa, KoeQULMjeHT Tpema,
xabame, edekar mnoamasuBama). HaBeseHu HayuyHu mpuctyn omoryhaBa pobujame CTpyKTypa-
ocobuHe (structure-properties) penaiyje, Koja Aaje AparoLeHd yBHJ y TMOTeHLMja/iHe TeXHOJIOLIKe
NpUMeHe WCIUTUBAHUX TpUOONOIIKKMX cucTeMa. Takolje, pe3ynTaTd TOCTUTHYTH Y OBUM
UCTpa)KUBamKUMa oMoryhyjy cumynauuoHy pedepeHily ¥ UHGOPMHUILY rapasesHa (Kpo3 CHHEpPrHjy
cUMYyJialiije-eKcriepuMeHTH) unu 6yayha ekcriepiMeHTaIHa UCTPaXKUBamwba Hajl UCTUM TPUOOJIOMIKUM
cUCTeMHUMa.

2.2 Pa3Boj 1 npuMeHe MeT0/ja HOpMa/IHe JUHAMHUKe

Metog MmonekynapHe auramuke (Molecular Dynamics — MD) je jesmaH oJ HajpalllUpeHHjUX U
HajcTaHJapAHUjUX MeToJa MoJienoBama y (U3ULM KOH/eH30BaHe MaTepuje U (U3MIM MaTepujasa.
To meljyTum He crpeuaBa pa3BOj aATePHAaTUBHUX MeTOJa MO/e/IOBala, KOjU y KOHKPETHUM
npobseMrMa MOry TIOKa3aTd 00/by TIPUMEH/bBUBOCT W/WIM pauyHapcke TmiepdopMaHce of
MoJieKy/iapHe quHamuKe. KaHAMJaT je KOHKPeTHO pajivo Ha pa3Bojy W BepU(UKALMju MHOBAaTUBHOT
mMeroja y ¢pu3nLM Marepyjaa, Ha3BaHOT HopManHa guHamuka (Normal Dynamics — ND), 3ato mto
npe/CTaB/ba eKBUBasieHT MD-a y pelMnpoyHoM mpocTopy. Ynorpeba HOpMaJHUX KOOpJAWHATA je U
oJpeAHMIIa Koja je fAasa Ha3MB OBOM HOBOM MetoAy. MD ce y CywITWHU CBOAM Ha pellaBamke
HbyTHOBMX jefHauMHa KpeTamwa JaTor CMCTeMa aroMa y KapTe3ujaHCKUM KoopAuHatama. HopmanHa
JUHaMMKa TIpedHauyaBa IbyTHOBe jesHaunHe KpeTawa roMohy (OHOHCKUX HOpPMATHMX MOJa,
Kopuctehu a/leKBaTHO y30pKOBam€e PeLIMIIPOYHOr MIPOCTOpa, ITO oMoryhasa: nmosehamwe pauyHapcke
edukacHocTu (Tj. ckpahuBame BpeMeHa W3BpllaBakba pavyyHapCKMX Iporpama) OupameM Koju U
KOJIMKO Ta/JlaCHUX BeKkTopa bpuyneHoBe 3oHe he OuTu pasmarpaHy, Kao U y3uMamwe y 003up
JUCTOp3Mja TIPEKO BeJMKUX aTOMCKUX pacTojama, 0Oe3 moTpebe 3a kopuuihemeMm BeTUKUX
CHAMYJIaLIMOHUX KyTHja.

2.3 MojenoBame u cumyianuje xuapatucanux Hadpuon membépana
CopuBHe henuje ca memOpaHoMm 3a pasmeHy mporoHa (Proton Exchange Membrane Fuel Cells —

PEMFC), koje KopucTe BOJOHMK Kao IOPHUBO, Ipe/CTaB/bajy MEepCleKTUBHO pellieme 3a LIMPOK
CrieKTap rpuMeHa KOHBep3uje eHepruje, npu uemy je Haduon Hajuemthe kopuiuheHu marepujan 3a
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uspagy membOpana. KomwuuHa Boge Kojy aricopbyje Haduon membpaHa MMa K/byuHM YTHIIAj Ha
MexaHWuke ocoOuMHe M onepabuaHoCcT MemOpaHe, 3aTO IUTO HMBO XuzpaTauuje ogpelyje
TPaHCIIOPTHa CBOjcTBa MeMbpane. [ToTpeGHO je oJpeAUTH ONTUMAJHY XUZpaTalyjy Koja omMoryhasa
evkacaH TPaHCIIOPT MPOTOHA, &/l He HapyllaBa MeXaHWUKy CTabunHOCT MeMmOpaHe. Y OKBUDY
[ATOr WCTPaKWMBAyKOI TIpaBlia, OCTBApeHa je capajma Ca KojeramMa M3 HeMauke Koprioparuje
®pojaesbepr, Koju Cy eKCIIepUMEHTa/IHO OJPEeJWIM 3aBUCHOCT TYCTHHe MeMOpaHe 0J HMBOa
xuzaparanuje. Kanauzaar je 6M0 yk/bydeH y CHUMYJIAllMOHM acreKT MOMeHyTe capajme. Pesynratu
Jno0ujeHr cuMyrialjaMa MoJIeKy/lapHe AWHaMMKe OMOTIYNuIM Cy IoBe3MBame eKCIIepUMEHTaTHUX
pesyiTaTa ca MOJIEKy/IapHUM OlakamKiMa. PasymeBame HauMHa Ha KOju MeMmOpaHa pearyje Ha
npoMeHe cajpkaja Boge omoryhaBa IMpeHOC MexaHM3aMa Ca MOJIeKy/JapHOI HHMBOA [0 HHBOA
npumeHe y uaaycrpujckum PEMFC cucremuma.

3. [IPUKA3 HAJ3HAYAJHNIUX PE3YJ/ITATA
3.1 TpubosiolmKe KapakTepuCTHKe BaHaujyM okcupa (paz [1])

Y okBuUpy Jare TeMme, KaHAWJAT je paZMo Ha pas3BOjy U MpUMMeHama CHUMyJlalidja MOJIeKy/1apHe
JVMHaAMHKe Ha HaHOTPUOOJIOIIKK CHCTeM KOju Ce CacTOju Of ABa KpUCTa/Ha CJi0ja HallpaB/beHa Of
BaHaaujym-nieHToKcHga (V,0s) ¥ TMeT pa3IMuMTHUX CTOXMOMeTpHja aMOp(HOr BaHaAWjyM-OKCH/A
cMelrTeHux w3Mel)y JaTtMX KpUCTaIHUX ciojeBa. Llwb je 6OHO ucnuTaTd HaHOTpUOO/IOLIKe
KapaKTepuCTHUKe aMOp(HUX BaHAJUjyM-OKCHJA TPU pas/IMYUTAM TeMriepaTypama U IPUMeHEHO)]
HOPMAJTHOj CHM/TM Ha ropwmH KpuctanmHu V,0s c10j. Pagu cumynupama guHamMUukor (opmupama u
NpeKu/ama KOBAaJIeHTHUX Be3a u3Melly aTroMa BaHaZuvjymMa M KHCEOHHKA, 4YMMe cCe II0CTHXKe
pPeaJlMCTUYHO MOJle/IoBabe, MpPUMEmMBAH je MeTOJ, peakTHUBHe MOJIeKy/lapHe [WHaMuKe, KOju
npe/iCTaB/ba [MOATHII OILLTEr MeTO/a MOJIeKy1apHe AuHaMuKe. KOHKpeTHO, cuMy/ipaHo je cinegehux
neT CTOXUOMeTpHja BaHaaujyM-okcuga: {V.0; V305, Vg0is, VoOi7, VO.} Koje cy ogabpaHe Ha
OCHOBY mnocTOjehux eKCriepuMeHTAaTHUX HMCTpPakKUBalka U CBOjé pPeeBaHTHOCTU Y TEXHOJIOLIKHUM
npyuMeHama. 3aHMMasie Cy Hac Tpuborsolke repdopmaHce WMCIUTUBAHMX BaHAUjyM-OKCHJA TIPH
yC/IOBMMa TOBMILIEHe TemriepaType W NPUTHCKA, TaKO Jla CMO NpUMeHWIU Temriepatypy oz {600,
800, 1000} [K] u mpurucak ogp {1, 2, 3, 4} [GPa], ykmyuyjyhu u pecdepentnu ciyuaj Ge3
NIPUMeeHOr CMo/bHOr npuThcka. CBe pa3maTpaHe CTOXHOMeTpHje omoryhaBajy rojgmasuBame ca
pe/laTUBHO HHUCKMM KoeduuujeHToM Tpewa of 0.2, mro je gparoueHa uHpopmalMja Koja je
pesieBaHTHA 3a JM3ajH mnpemasa (coating) y Kojuma je BaHaJWjyM y YJIO3U I0/IMa3MBayKOl' areHra.
Omniura TeHAeHLMja CcMamKBamka KoeduIMjeHTa Tperma Ca IOpacTOM TemIliepaType Ipe/CTaB/ba
TpubonomKKY edekaT KOju je KOPUCTaH 3a INMpPWIAroA/bMBO MojgmasuBame. [Ipumehen je pactyhu
TPeH/l OTKJIOHA Cuje Tpewa (IUTO je roBe3aHO ca edeKTOM azixesuje), ca CMamemeM CajipXKaja
KHCEeOHWKa Yy BaHaJujyM-OKcuA¥Ma. Pe3ynraTu pafia Ha OBOj TeMH IpPeACTaB/beHU Cy Y HayuyHOM
pagy “Tribological properties of vanadium oxides investigated with reactive molecular dynamics”
Koju je objaBsben 2022. rogune y Bozaehem meljynapoaHom uacomucy Kateropuje M21a+ Tribology
International. Kanaugar je nao Beoma 3HavajaH JOMPUHOC M3paJy OBOT pajia, Tako Ja je y y/I03u
Bogeher ayTopa, Kao ¥ KOPeCIOHJUHT ayTopa.

3.2 YTunaj cajgpxaja Boje Ha TPAHCIOPTHE M TepMoJUHaMHYKe ocobuHe dochoHMjymckux
joHCckux TeuHocTH (paj [5])

Y okBUpy pasa Ha JaToj TemH, ozpeljeHe Cy TpaHCIIOpTHe M TepMOAMHAMHUKe KapaKTepUCTHUKe
$ochOHUjyMCKUX jOHCKMX TEYHOCTH TMOMEILAaHWX Ca BOAOM, y Ppas/IMuuTUM ofHOocuMa. Kpo3
JleTa/bHy CTYyJWjy 3acHOBaHy Ha CUMyJaljdjamMa MoOJIeKy/apHe JWHaMHuKe, A00ujeHH Ccy edeKkTu
cajpkaja BoJe y NOMeHYTHMM MelllaBUHama Ha TeMIlepaTypy K/bydamwa, AU(dYy3ujy U BHUCKO3HOCT.
Tume cy ocTBapeHM JparoLeHU YBHJM Ha MOJIEKYJapHOM HMBOY Y YyTHLIQ] KOJMYMHE BOZe Ha
KapaKTepUCTHKe jOHCKMX TeYHOCTH TMOMeIIaHUX ca BoAoM. JlaTu cuctemwu, ropes ¢hyHJaMeHTaJHOT
3Hauaja, nocejyjy 4 3Hauyaj ca acrekTa TeXHOJOLWKuX npumeHa. Haume, docdonmjymcke joHcke
T@YHOCTU UMajy TOTeHLMjal Kao eKOJIollKa Ma3uBa, Py YeMy Ce M3/Bajajy CBOjUM jeJHOCTaBHUM
rporjecoM cuHTe3e. Ca BMCOKOM BHUCKO3HOLINY, BHUCOKOM TepMa/HOM cTabuiHomhy v Mamum



MIPUTHCKOM T1ape, jOHCKe TeYHOCTH IT0Ka3yjy CBeCTpaHy NPHUPOAY KOja MX MCTHYe Kao ONTHUMasaH
1360p y 3aXTeBHUM U HETPUCTYIIAYHMM OIepaTMBHUM cpeAvHama. Pesyntatu f06ujeHH y OKBUDY
oBe Teme mpejcTaB/beHu cy y HayuHoMm pasy “Effects of Water Content on the Transport and
Thermodynamic Properties of Phosphonium Ionic Liquids” koju je o6jaBmen 2024. ropuse y
meljyHapogHOM uyaconucy KaTeropuje M22 Langmuir, Ha KoMe je KaHAWJAT JpPyrd ayTop.
KaHiuaaToB JONMPUHOC je TpeBacXO[HO Be3aH 3a pasBOj CKPUNTH CHUMyJlalidja MoJieKy/apHe
JUHAMHKe, Kao ¥ 3a PeBU3Ujy U eIUTOBame pasja.

3.3 Ynora 3apo0/beHMX MoJIeKy/Ja Boje Yy TPHOO/JOIIKHM KOHTAaKTHMa ca TpemeM Ha
Pe30JIyLiiju KPUCTa/IHe peleTke Marepujana (paz [3])

Ynora Mosekysia Boje Koju cy 3apob/beHH y TpUDO/IOIIKOM HAHOKOHTAakTy KOju ce
eKCITepUMEHTA/THO HCIUTyje momMohy MHKpockora Ha 6asu atomckux cuna (Atomic Force
Microscope — AFM) 6usia je HeOBO/bHO MCTPakeHa W HejacHa. Y LW/by M3yuvaBama U pelllaBama
MOMEHYTOI HayuyHOr rpobseMa, KaHAMJAT je OCTBApUO Capa/ilby Ca eKCepUMeHTaJHUM THUMOM
npod. PoneHa bBepkoBuua ca ben ['ypuoH YHuBep3utrera u3 WMspaena. Cucrem koju je
€KCTIepUMEHTa/IHO W CUMYJ/IALMOHO MCTPaKMBAH cacToju ce of mpobe (probe) cacrtaB/beHe of
amopdHor cumuUjym-auokcuga (SiO.) M jeAHOC/IOJHOT KpHUCTana MosubjeHujym-gucyiduaa
(MoS:>) kao y3opka (sample), npu yemy Cy y HAHOKOHTAKTy NPUCYTHU MOJIEKYJ/IU BOJE.

Y ekcrieppumMeHTHMa TOCTOje JjBe KOJIMUKMHe U MPOCTOPHe pacrojene MoJjieKysia Boje: KOH/JeH30BaHa
BOJleHa Kamusiapa ycsiep ogpeljeHe BIaKHOCTU Ba3zyxa, kKao 1 AFM npoba HaMeHCKU MOTITYHO
MOTOIUbEHA Yy BOAY. Y CUMyJlaldjama Cy UMIUIeMeHTHMpaHa IIOMeHyTa JBa CUACTeMa, y3 jOLlI jejaH
JI0JIaTHU KOjH je MMao ysory pedepeHTHOr cucteMa: rpoba o6sio)keHa BozioM (water coated probe),
TIpY UeMy je KOJMYKMHA BoJe Hel0BO/bHA fla 6u ce opmupana Kanuiapa. CyIITHHCKY, UCTIUTHBAH je
yTUL@j KOJIMYMHE W TMPOCTOpPHe pacriofiesie MOJieKysa BOJe Ha HaHOCKOICKO Tpemwe, y Kiausehem
KOHTAKTy npobe ¥ y3opka. Pe3ynraTd, Kako eKcliepuMeHaTa Tako M CUMYyJialldja, TIoKasyjy Ja ce
stick-slip Tpemwe (TUN Tpewa KOju Ce jaB/ba NPU KIM3alky IPEKO KPUCTA/HUX TOBPILUMHA) Ha
pe30NyLUju KOHCTaHTe pelleTKe y30pKa Mo)ke roctuhu ca 3apo0/beHHM MOJIeKyIMMa BOfe
MIPUCYTHUM y HAHOKOHTAKTY, [PY LLIMPOKOM OIICery WHTeH3WTeTa HOpMajHe Cuje NpUMeleHe Ha
npoby. Pe3ynraTv paja Ha OBOj TeMu INpejCTaB/beHHM Cy y HayuyHoMm pangy “Role of Trapped
Molecules at Sliding Contacts in Lattice-Resolved Friction” koju je o6jaBben 2024. roguxe y
Bogehem wmeljyHapogHoMm uacorucy kareropuje M2la ACS Applied Materials & Interfaces.
Kanguzar je nao BeoMa 3HauajaH JOMPUHOC U3pajy OBOT paja, Tako /a je y yio3u Bogeher ayTopa,
Kao ¥ KOpecrnoHAMHTr ayTopa. IIperosHaBameM CHHepruje ekcriepTvs3a M3 JOMeHa CUMyJauyja U
eKCriepyMeHara, Kao M WHHULMpakeM capajiibe CpIICKe U M3paejcke Hay4YHOUCTPa)KUBAuKe
WUHCTUTYLMje, KaHJU/1aT je Jao MO3UTHUBaH NpPUMep OCTBapHBama MeljyHapo/jHe HayuHe capajbe.

3.4 Pa3Boj, copTBepcKa UMI/IEMEHTaLMja ¥ MPHMMeHe MeTo/ja HopMaiHe JuHaMuKe (paz [4])

Teopujcka pa3maTpawa MeToJa HopMaJ/lHe JMHAMYKe HaroBeCTh/Ia Cy Hberose MpeJHOCTH Haz OMLLTe
npuxBaheHMM ¥ TIpUMeHUBAaHMM MeTOJOM MoJjeKy/lapHe [UHaMHKe, TDUIMKOM IIpUMeHa Y
cniequduyHuM npobiemumMa. laTy MPUCTYII je aHAIMTUYKK U3BeJeH U UMIlIeMeHTHpaH y PopTpaH
KO/I, KOjH je TIOTOM MPUMeR-eH y TPH CTyJuje ciaydaja. ['1aBHM Lusb je 610 BepudHKalMja pa3ByjeHor
Metoja U codTBepa, alnu U yKasuBawe MOryhHocTu U 3Hauaja werose yriorpebe. Y TNpBOj CTyauju
C/lyyaja IpUKasaHa je OIIUTa CTpaTerdja y30pKOBawka PEeLUIIPOYHOr IIPOCTOpa, @ KOHKPEeTHO je
pauyHaTa (POHOHCKA JAWCriep3vja KPUCTATHOT CUIMLMjyMa; Y APYroj CTYJujU C/yyaja MpUKa3aHa je
NPUMEH/BMBOCT MeTOJa y M3yuaBamy CTabWIu3aLoHOr edekTa TemriepaTtype y O-ypaHUjyMy; Y
Tpehoj cTyauju cydaja MCTpaKMBaHa je KapakTepu3aluja PamaHCKOr CreKTpa Ha pas3/HuUuTUM
Temriepatypama y MoS,/MX, xeTepocTpykTypama Ha 0a3u AuXalKOreHWza rpeiasHux metana. Ha
Tako pa3sHOIMKUM CTyAMjama C/lyuaja, MpUKa3aHo je U JUCKYTOBAaHO O TOMe KakKO MeTOJ, HOpMajHe
JVHaMHKe T[I0ce/lyje OIIUTH 3Hauyaj, ¥ MOXe Ce MPUMEHUTH Ha CUMYy/IUpame TepUOAUYHUX’,
CeMUIepUOAMYHMX® ¥ KOHAYHMX® CHCTeMa, [MOMyT Kpucrana’, moda (slabs)® u monekyna®,
pecrieKTUBHO. M3BOpHM Ko (source code) komrietHor PoprtpaH codTBepa, KOjU je KaHAUAAT y
capa/ilb¥ Ca [JBOjULIOM KoJjiera pa3Byo, Haslasu ce Ha JIMHKY: https://github.com/acammarat/pindol. Ha



[laTOM JIMHKY Ce Haja3e ¥ NMoMohHU codTBepu KOjU Ce KOPHCTe 3a IpeT- U IOCT- MpoLiechpame
CUMYyJialldja HOpMaJlHe [JUHAaMHKe, Kao U MpUMepH IpHMeHe ca JeTa/bHUM YIyTCTBMMAa 3a HOBE
KopucHHKe. Pe3ynTaTi pajja Ha OBOj TeMHU Ipe/iCTaB/beHU Cy y HayuHoM pafy “Integrating Newton’s
Equations of Motion in the Reciprocal Space” koju je objaBmen 2024. rogune y Bogehem
meljyHapoaHoM yacornucy Kateropuje M21 Journal of Chemical Physics Ha Kome je KaHAKWAAT APYTU
aytop. KaHauaaToB [JOMPUHOC Ce OAHOCH HAa TEOPUjCKM pasBOj MeToja U HeroBy CO(TBEpCKy
UMIUIEMEHTALMjy, TIOTOM Ha paji Ha UCTPaKHUBawy U (popMasiHOj aHa/lv3M, Kao U Ha peBU3Ujy U
e/IMTOBame pasja.

3.5 IloBe3uBame rycruHe W HAHOCKA/IHE KPHUCTA/IMHUYHOCTH ca xujparanujom y Haduon
membpanama (paz [2])

doKyc ucTpakuBama y OKBUpY oBe TeMe Ouo je Ha HaduoH 117 npoToH-pa3MemHBavyKoj MeMOpaHu
¥ Ha MUTalky KakKo ce rpomeHa xuzpartauuje (A = 6poj Mosekyna Bofie MO Cy/1(OHaTHO] IPyII)
OJipa)kaBa Ha TyCTUHY, KPUCTAIMHUYHOCT W HaHOCKa/nHy mopdosorujy BojeHe ¢ase. OcTBapeHa je
capajma Ca Kojerama W3 HeMauke Kopriopaiuje ®pojaenbepr, koju cy ce 6GaBuM
eKCIIepUMeHTa/IHUM /IeJIOM paZia Ha 0BOj TeMu. Havime, CUHEPIUjCKUM MPUCTYTIOM CMO KOMOMHOBAIM
eKCrlepyMeHTaZlHa Meperwa TyCTHHe (XUAPOCTaTUUKO Mepewe 110 ApXMMe[OBOM IPUHLMIY) ca
cUMyJlaljijama MoJieKyJlapHe AMHaMHKe Y BUIlle pexrMa Mopdosioryje: amopgHO, MOTyKPUCTAHO U
KPHUCTA/IHO CTame (pa3/MurTe TepMOMEXaHUUKe UCTOpHje, YKbyuyjyhu cmuriame paau ybp3aBama
CTPYKTypHOr ypehiewa). Ha HUBOY cuMmyanyja rnpumersyjy ce monuaucrepsHa BopoHoj Tecenaiyja
U aHamm3a cobozHe 3arpemune (Fractional Free Volume — FFV), kao u DBSCAN (Density-Based
Spatial Clustering of Applications with Noise) knacrepoBame Mosekyna Boze, urMe ce pas/Baja
edekTuBHa rycruHa Hadwuona u KoHMHHpaHe Boje y KaHaIMMa/KaacTepuma. KibyuHu Hanas je
v3paxeHa Kopenaiuja u3Melly KpUCTaTMHUYHOCTH U edekTuBHe ryctuHe Hadwuon casze: Behe
ypelhjewse nozipasymeBa KOMIAKTHHje MaKOBakke U BUILIY T'YCTHHY, Y3 edeKaT caTypaliyje Ipy BUCOKO]
KPUCTa/IMHUYHOCTH. McTOBpeMeHO, BoJja NoKasyje jacaH rpesa3 o U30/710BaHUX MoJieKyJ/ia/Kiacrepa
IIPY HWCKOj XMJparalyju Ka MepKolalMOHMM Mpe)kama TpY BMILOj XHWJpaTalyjd, HapOUUTO Y
ypeheHujum (kpucrasHuM) KoHdurypaujama, rae ce GopMmupajy M3paKeHHjU TMOBe3aHU KaHa/Id.
[Toce6HO je 3HauajHa uMHEHMIA Jla TYCTHMHA KOH(UHHpAHe BOAE MOXe AOCTHhU BpeJHOCTH 10
npubmokHo 1.2 g/cm’, wITo yKasyje Ha HaHOCKa/HK “compression/ordering” edekar y orpaHuYeHUM
JOMeHKMa, pa3muuuT of 6ank Boge. IIpeAoKuiin CMo ¥ KBaHTUTaTUBHU ((D@HOMEHOJIOIIKH) MO/E/T
KOjU I10Be3yje YHOC BOJie U MpoMeHe eeKTHBHe T'yCTHHe, YAMe CMO Jad NPeJUKTUBHU OKBHD 3a
ONTHMHM3ALIMjy XHJpaTalije, TPaHCIIOpPTa U MeXaHWYKe CTabMIHOCTM MeMOpaHa y peajluCTHYHUM
ycioBuMa. Pesynrati pajia Ha 0BOj TeMHM Tpe3eHTOBaHM Cy y HayuHoM pagy “Linking Density and
Nanoscale Crystallinity to Hydration in Nafion PEMFC Membranes: Insights from Experiment and
Molecular Dynamics Simulations” koju je o6jaBmen 2026. rogune y Bogehem melyHapogHOoM
yaconucy Kareropvje M2la Small Structures Ha kome je KaHAWJAT TMIPETIIOC/EJHH ayTOP.
KangupaaTos JoNpuHOC Mpunaja JOMeHy CHMYJ/lalldja MoJieKy/lapHe AWHAMUKe, KaO U PEeBU3UjU U
eJUTOBalky paja. ¥ peanvsaliyjyd paja Ha OBOj TeMM, KaHAWZAAT je Ouo y yso3u MeHTOpa Mialer
capa/iHuKa (fokTropaHaa) Mateje JoBaHoBuha, Koju je y y03u Bozeher ayTopa oBor paza.

4. TIOKA3ATE/bU YCIIEXA Y HAYUHOUCTPAJKUBAYKOM PAZlY
4.1. YTunajaocr

ITpema Scopus 6a3u rnojaTaka, HayYH! pafloBU KaHAWAATa LUTUPAHU Cy YKyIHO 123 myTa, rpu yemy
je BpeaHocT XupiioBor uHzeKkca 8. M3y3umajyhu ayrouurare, 6poj uurara je 111, a XupiioB UHJEKC
je 7. Y npunory 6 je mar usBellTaj u3 Scopus 6a3e reHepucaH Ha AaH 18.3.2026. roause.

4.2. Meljynapoana HayuHa capajma

Kanaupar je octBapuo MmeljyHapogHy HayyHy capajiby KpO3 YycCaBpllaBalkbe Ha HHOCTPaHUM
Hay4YHOMCTPOXUBAYKUM UHCTUTYL{HjaMa:



(1) MOCTAOKTOPCKO ycCaBpIlaBame Ha YelKoM TexHHMUKOM yHusep3utery y Ilpary (y mepuopy
1.11.2019 - 31.12.2021)

(2) TOCTZOKTOPCKO ycaBpllaBake Ha VIHCTUTYTY 3a OpraHcky xemujy u Ouoxemujy Yemike
akagemuje Hayka y Ipary (y nepuogy 1.3.2023 — 31.12.2024)

(3) MOCTAOKTOPCKO ycaBpiuaBawe Ha MHCTUTYTY 3a usmuky xemujy Japocnas XejpoBcku Yelnke
akaziemuje Hayka y Ilpary (y Toky, 3arnouero 13.1.2025. roguxe)

Jlokasu 0 3arnoc/ieny y HaBeJeHUM MHOCTPAHWM Hay4YHOMCTPaKMBAUYKMM MHCTUTYLMjaMa JaTh Cy y
npuory 11.

4.3. PykoBoljerme npojeKTHMa U NOTHPOjeKTHMa (pajjHUM NMaKeTHMa)

KaHauzaT je pyKOBOAMO Ha [JBa pajHa Maketa y OkKBUpy npojekra “Scoring of Protein-Ligand
Binding Affinity Predictions” Ha Kome je paju0O TOKOM IIOCTAOKTOPCKOI yCaBpllaBamka Ha
WHCTUTYTY 3a opraHcky xemujy u 6uoxemujy Yelike akazemuje Hayka y Ilpary (2023 — 2024).
HasuBu pasHuX naketa Ha KOjy¥Ma je KaHAuaT pyKOBOJHUO Cy:

(1) Pa3Boj u npumMeHe coTBepa 3a ayTOMaTH30BaHy MPUIIPeMy MPOTeMHCKUX CTPYKTYpa 3a KBAHTHO-
MeXaHUYKHA CKOPUHT

(2) Pa3Boj u mpumeHe codTBepa 3a ceneKLUjy CTPYKTYPHHUX MOJeKy/la BOJe KOju I0jayaBajy
npeAvKLYje apUHUTeTa Be3rBamba IUraH/a 3a poTerH

Iatu mpojekaT (uHAHCHpAO je HaBeAeHUW WHCTUTYT, a pafWIo Ce O MUHTePHOM TIPOjeKTy
KOMepLjau3aluje. Y npuory 2 je AaT AoKa3 0 OBOM pyKoBohjewy, ca UH(popMalijaMa 0 pafiHUM
rakeTuma U yJi031 KaHJu/laTa y BbUX0BOj pean3aliyjy.

4.4. YpeljuBame HayuHHX ny0O/IMKanuja

Kanzauaar je y ynosu rocryjyher ypegnuka (Guest Editor) cnenujanHor u3jamba HayyHOT 4acorvca
Symmetry nog HasuBoM “Symmetry/Asymmetry in Condensed Matter Physics and Engineering
Applications”. TIpema Kobcon 6a3u kareropuja uacormca Symmetry je M21; IF2 2024: 2.2; IF5
2024: 2.1. JTokasu o Tome gatu cy y npusory 10.

HaromeHa: BakKHO je HarJlaCUTH Ja HaBeJeHO Crielldja/HO H3jame [0 caja Hema 00jaB/beHUX
pajioBa, LITO 3Hauu Jja je ysora rocryjyher ypesHuka ¢opmanHO HUCIyH-eHa, aau Kako 6u 6una u
CYLUTUHCKM MCIyH-eHa, Tpeba cauekatu objaB/buBame pajoBa. PeneBaHTHa uHbopMaluja je aa je
aKTye/HU POK 3a cyame pagoBa 31.5.2026., ca Tume mro he BepoBaTHO OWUTH IOMepeH, IUTO je
yoburuajeHa mpakca y creLyjaTHuM W3[jalkbuMa HayyHHUX Yacoruca aTor u3zaBava.

4.5. TIpegaBama no no3uBy (ocuM Ha KoH¢epeHHjama)

Kanguzar je ogpkao JBa mpejaBawa I0 MO3MBY y JoMahvM M MHOCTPAaHUM WHCTUTYLMjama y
obslacTu HayKe U BUCOKOT 0Opa3oBama (0cuM Ha KoHdepeHL1jama):

(1) npenaBame mo mo3uBy Ha MaHubectauuju “Janu PoroHuke” y neuembpy 2023. roguHe Ha
EnextporexHuukoMm ¢aKyireTy YHuBep3utera y beorpaay

(2) npenaBame 1o no3uBy Ha TpeHWHr wwKosM BLESSED npojekra EBporicke mpexxe AoKTopara y
HoBeMOpy 2024. roauHe Ha YHuBep3urety [Tukapauje XKun BepH y AmjeHy y ®paHiyckoj

[lokasu o HaBe/leHUM IpeJjaBarb1Ma 110 103UBY (0CHMM Ha KOH(epeHLjama) JaTu Cy y MpUiory 4.



ITopen nBa HaBefeHa rpejaBama IO MO3MBY (OCHMM Ha KOH(epeHIMjama), MOXe ce uctahu ja je
KaH/WJaT yuyecTBOBAO y OpraHM3al|ju ABe MeljyHapoJHe Hay4yHe paJuoOHMLIe, Ha KOjUMa je U OZIp>Kao
npe/iaBama:

(1) mehyHapoaHa HayuHa paguonuia “Argentinian-Serbian Nanotechnology Workshop: Challenges
in bridging theory and experiments” oap>xaHa y HoBeMOpy 2024. roause Ha UHCTUTYTY 3a PU3MKY Y

Beorpany

(2) mehyHapoaHa HayuHa paguoHuiia “Workshop on Integrating Simulations and Experiments for
Advanced Applications” oap>kaHa y janyapy 2026. roaune y Cprickoj akaZieMuju HayKa U YMETHOCTH

y beorpazgy

Jloka3u o opraHv3alyju U Npe/iaBakbMMa Ha HaBeJIeHUM pa/IMOHUI[aMa JJaTy Cy Y TIpuory 4.

[IITo ce TMue npesiaBama Mo NMO3KUBY Ha KoH(epeHLMjaMa (pe3yaTaTty Kareropuje M32), y npusory 4
Cy JaTv J0Kasu Ja Cy y nuTamy MeljyHapojHe KOoH(epeHILMje, HA OCHOBY UMIbeHHULe Ja UMajy
Hay4YHU KOMUTeET Ca YJlaHOBUMa U3 Bap 5 pa3/iMuuTHX 3eMasba.

4.6. PenjeH3upame NpojeKaTa ¥ HAyYHHX pe3y/iTaTa

Kanaupar je perieHsupao 47 HayuyHHMX paJioBa y 4acolucCUMa pasHuX Kateropuja: M21la+ (Tribology
International), M21 (Polymers, Materials, Symmetry, ...) u M22 (Behu 6poj uacoruca). YKymnaH 6poj
pasIMYMTHX Yaconuca je 19, a ykynad 6poj pa3nuuutiix usgasaua je 4 (Springer Nature', Elsevier?,
Multidisciplinary Digital Publishing Institute (MDPI)?, Frontiers®). [lokasu 0 PpeLieH3eHTCKUM
aKTMBHOCTMMa KaH/W/aTa JaTi Cy y Mpuory 3.

4.7. Obpa3oBame Hay4YHHX KafpoBa

Kanpupat je 610 MeHTOp M 4aH KOMHCHje 3a 0AOpaHy mactep paja CTyjeHTa Mareje JoBaHosuha
noj HasuBoM “Cumysialjyje CTPYKTYPHMX, TePMOAMHAMUYKUX M MeXaHUUYKHUX KapaKTepHUCTHKA
MelllaBUHe JOHCKe TEeYHOCTM U BOJE MeTOAOM MoJieKysapHe AuHaMmuke: mpumep [bmim]’[PF6]
joHCKe TeuHOCTH”, KOju je opbpameH Ha PuznukoMm dakynTety YHuBep3urera y beorpagy y
cerrreMbpy 2023. roaute.

Kangupar je 6uo meHTop Ha gBa mpojekta Ha CemuHapy ¢wusuke y MCTpaKMBaukoj CTaHULM
ITetHMua kKoja Cy ycrneumiHo 3aBpllieHa TIpe3eHTal|joM I0/la3HMKa Ha TO/JUILL0] TMEeTHUUKO]
KoH(epeHLUju “Kopak y HayKy” u o0jaB/brBameM pazioBa y “IleTHUYKUM CcBecKama”.
MeHTOpHCaHUX MeTHUYKU PaJOBU:

(1) “UcniuTrBame TeUHO-YBPCTOT KOHTaKTa TM jOHCKMX T@UHOCTU U KPUCTAJTHE TI0/JI0re MeTO/[0M
MoOJIeKyJlapHe AuHamMuKe”

roauHa: 2019

nonasHuLM: Anekcanzap ®ununosuh u Marej ByukoBuh

(2) “Ananu3a mMarHeTHuUX TyOy/lapHUX CTPYKTypa y BepTHKa/HOM XOMOT'€HOM MarHeTHOM IO0Jby”
roguHa: 2022
nosiasHUK: Muxajno Cpehkosuh

Jlokasu 0 HaBeleHUM MEHTOPCTBHMaA JjaTu Cy y rpusory 9.

ITopen Tora, KaHAWJAT je MEHTOP Ha JOKTOPCKUM akKa/leMCKUM cTyAujama Mateje JoBaHoBuha, Koju
je Joktopcku cryzneHT Ha Pusuukom cdakynrery YHuBep3ureta y beorpagy. OpbpaHa Teme
JOKTOpCKe Juceprainuje ovekyje ce y Toky 2026. rogune. [logaTHo, KaHAWJAAT je KO-MeHTOp (y
OKBHDY CBOI aHra)XMaHa Ha MHcTUTYTY 3a ¢pusuuky xemujy Yelke akagemuje Hayka y [lpary) Ha



JOKTOPCKMM aKaJeMCKuM cryavjamMa Amsaru Ilynamane, Koja je [JOKTOPCKM CTYJE€HT Ha
Marematnuko-¢usnukoM ¢akynrery Kapnosor Yuusepsurera y Ilpary. V3paja meHe JOKTOpCKe
aucepraipje je y moveTHoj a3y, ¢ 003MpoM Jia je KOJIeTMHHMIIa TPeHYTHO Ha Jpyroj rOAWHU
JIOKTOPCKUX CTyZUja.

4.8. Harpaje u npu3Hama

Kanauzar je n0OWTHMK cTyaeHTCKe Harpage MHctutyta 3a ¢u3uky y beorpagy 3a Haj6ormy
JIOKTOPCKY JAucepTalujy ofbpameny TokoMm 2019. roaune. Takohe, nobutHuK je Harpage IIpuBpesHe
Komope Cpb6uje 3a Hajbo/be [OKTOpCKe AucepTaljije ca NpuMMeHama y NpUBpPeAX 3a aKaJeMCKY
mKosicKy roguHy 2018/2019. /lokasu 0 MOMeHyTHUM Harpaziama JJaT Cy y rpusory 7.

4.9. onpuHoc pa3Bojy oaroBapajyher HayuHor npasua

Y cknagy ca gedMHULIMjOM OBOT KBaJIMTAaTUBHOI YC/IOBA, MOXe ce HaBeCTu ciefehe: KaHAuAAT je
objaBuo paj kKareropuje M2la+ y uacomucy Tribology International (2022) Ha kome je Bogehu u
KOPEeCTIOHAMHT ayTop. McTpakuBamwa Npe3eHTOBaHa y OBOM pajly peajM30BaHa Cy TOKOM IOCTZAOKa
Ha YelkoM TeXHUYKOM yHHBep3uTeTy y Ilpary, mpema Tome HeMajy Be3e Ca UCTpaKMBambUMa M3
JOKTOpCKe aucepranuje. Ha jatom pajly HemMa KoayTOpCTBa ca MEHTOPOM ca Jlokropata. HaBegeHu
HayyHW pe3y/TaT TIpejCTaB/ba JONPUHOC KaHAWJaTa pa3BOjy HAayuyHOI IIpaBlia padyHapcke
HaHoTpubosOTrYje.

[Topen Tora, y TOKY je mpuripemMa paja KOju je y Be3d Ca UCTpPaKUBambuMa peasr30BaHUM TOKOM
KaH/MaTOBOT MOCTA0KA Ha MIHCTUTYTy 3a OpraHcky xeMujy u buoxemujy Uellke akajemuje HayKa y
[Tpary, Ha kKome je Bogehu ayTop. [lomaTHo, ouekyje ce objaB/bHBambe pajjoBa y OKBUPY aHT@KMaHa
Ha UHctuTyTy 3a Qu3nuky xemujy Yelnke akazemuje Hayka y Ilpary koju je y TOKy, Takohje y
cBojcTBy Bozeher aytopa. [laTu pasoBu he mpejcTaB/baTi KaHAWAATOB JOTPUHOC PasBOjy Hay4YHOT
npaBLja pauyHapcke 6uodusuke.

5. BUBJ/IMOT'PA®UIJA KAH/IUJATA

Kangugar je go caja ob6jaBuo ykynmHo 10 pajoBa y MeljyHapoJHUM Hay4yHUM 4Yacomucuma. Y
OL|eHHMBAHOM TeproAly UMa 5 objaB/beHUX pajoBa.

PajoBu y Bogehum meljynapoguum yaconucuma (kareropuja M21a+) - onel-UBaHU NEPHOJ:

[1] M. Dasi¢, I. Ponomarev, T. Polcar, and P. Nicolini,
"Tribological Properties of Vanadium Oxides Investigated with Reactive Molecular Dynamics",
Tribology International 175, 107795 (2022).
doi: 10.1016/j.triboint.2022.107795

PapoBu y Bogehum meljyHapogaum yaconucuma (Kareropuja M21a) - ones-HBaHH NePHOJ:

[2] M. Jovanovi¢, N. Bernhard, M. Baldofski, M. Rybicki, M. Dasi¢, and I. Stankovic,
"Linking Density and Nanoscale Crystallinity to Hydration in Nafion PEMFC Membranes:
Insights From Experiment and Molecular Dynamics Simulations",
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"Integrating Newton’s Equations of Motion in the Reciprocal Space",
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PapoBu y meljyHapoaaum yacomucuma (kareropuja M22) - onesbMBaHH NTEPHOJ;:
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Ionic Liquids",
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"Phonon-Inspired Normal Dynamics of Lattices",
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"Computer-Aided Drug Design",
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"Mechanical Behavior of Nafion Membranes",
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"Substrate Binding in Enzyme Clusters: Effects of Crowders and Transient Interactions",
15th European Biophysics Congress, 30 June - 4 July 2025, Rome, Italy (2025).
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@ UMILEHO:
MUHUCTAPCTBO IIPOCBETE, ey -
HAYKE U TEXHOJIOIIKOI PA3BOJA 30 435[,(
MaTu4yHH Hay4YHH 0100p 32 QPU3HKY

bpoj: 660-01-4/2020-14/8
27.03.2020. roqune
Beorpan

Ha ocHoBy usnana 27. ctaB | Tauka 1) u wmana 76. ctaB 5. 3akoHa O Hayuu H
uctpakupamwuma  (,,CiyxOGenn rnacuuk Peny6muke Cpbuje”, 6p. 49/2019) u IlpaBunnuka o
MOCTYIKY, HAUWHY BPEJHOBaba U KBAHTUTATUBHOM MCKa3uBakby HaAyYHOMCTPAXXHMBAUYKHUX pe3yTaTa
uctpaxkusaya (,,Cnyx6enu rnacuuk Peny6imke Cpouje”, 6poj 24/16, 21/17 u 38/17) n 3axTeBa Koju
je noaHeo

HNucTuTyT 32 dusuxky y beorpany

Matuunu HayuHu 0a60p 3a GU3KMKY Ha ceiHuLM oapikanoj 27.03.2020. roauHe, 10HEO je

OJIYKY
O CTUHABY HAYYHOI 3BAIbLA

«JAp Musban Jamuh

CTHYE HAayYHO 3Bam€
Hayunu capaaHuk

y 06/1aCTH NPUPOJIHO-MAaTEMAaTHYKHX HayKa - (pu3nka
OB PA3IJ OXETWDBE

MucrutyT 3a pusuky y beorpaay

yTBpaMo je npeator 6poj 209/1 ox 11.02.2020. roanne Ha ceanuun Hayunor seha Mucruryra 3a
dusuky y Beorpamy u moameo 3axteB MarnuHom HayuHoM oabopy 3a ¢usuky Opoj 233/1 on
13.02.2020. roauHe 3a JOHOLIEHE OJJIYKE O MCIYHEHOCTH YCJIOBA 3a CTHLAKE HAY4YHOT 3Barba
Hayunu capajaHuk.

MaTuunu HayuyHu 000p 3a GpU3KKy Ha ceaAHULH oapxkaHoj 27.03.2020. roauHe pa3maTpao
je 3axTeB M YTBPAMO Ja MMEHOBAHHU MCIyHaBa ycJoBe M3 ujiaHa 76. cTaB 5. 3akOHA O HayLH U
uctpakusawuma (,,CiayxGenn rnacuuk Peny6muke Cpbuje”, 6p. 49/2019) wu IlpaBunnuka o
MOCTYIKY, HAUMHY BPEJHOBaba U KBAHTUTATHBHOM MCKa3HBaky HAYUHOUCTPAXKMBAYKMX pe3y/TaTa
uctpaxusaya (,,Cnyxk6enu rnacuuk Peny6iuke Cp6uje”, 6poj 24/16, 21/17 n 38/17) 3a cruuatse
Hay4HOT 3Barba Hay4HH capaJHHK ra je O/U1y4MO Kao y U3pELH OBE OJUTyKe.

JIOHOIIEHEM OBE OJUlyKE€ MMEHOBAHHW CTHYE CBa MpaBa KOja My Ha OCHOBY b€ MO 3aKOHY
npunajajy.

OlyKy JOCTaBUTH TMOJHOCHOLlY 3aXTeBa, WMEHOBaHOM M apXuBW MHuHKUCTApCTBA
NpocBeTe, HayKe M TEXHOJIOIKOr pa3Boja y beorpany.

MHUHUCTAP F 7 MATUYHU HAYYHHU O/IBOP 3A ®U3UKY
faoser ;,,,/Am%-—» NPEJACE/THUK
Muaanen Hlapfesuh npod. ap Muaan lammanosuh

/ ot A




MHHHCTAPCTBO
HAVYKE, TEXHOIOIIKOI'
PA3BOJA 1 HHOBALIMJA

MaruunHd Hay4HH 01060p 32 PU3HKY
bpoj: 119-01-4/2024-03/33

22.11.2024.
beorpan

Ha ocroBy wiana 27. cta 1. Tauka 1) i 41ana 76. ctas 5. 3aKoHa 0 HayIlH M HCTPAKHBAHMA
(..CaymGenn raacuuk PenyGrmuke CpGuje”, Gp. 49/2019) u IlpaBuiHHKa O CTHIAMKY HCTPAKHBAYKHX H
nayuHux 3Baa (,,Cryxbenn raacuuk Pemybmuke CpOuje™. 6poj 159/2020 u 14/23) n 3axTesa KOjH je
noaseo MueTuTyT 3a duskky v Beorpady, MHeTHTyT 01 HAIMOHATHOT 3Hadaja 3a Penydanky Cpomnjy,
MaTHUHH HayuHK 0160p 3a Gu3KMKY Ha ceAHHIH oapxanoj 22.11.2024. rojuHe, J0HE0 je

O4JYRKY
O CTHHABY HAYVYUHOI 3BAIBA

ap Mussan Jamuh
CTHYE HAVUHO 3BaAE
Hayauu capajiHug
Penzdop
obnact [TpHpoaHO-MaTeMaTHyKe Hayke — Du3HKa

OBPA3NOXEHBE

WueruTyT 32 pusuky y Beorpaay, MHCTHTYT 01 HALIHOHA/IHOT 3HAYaja
3a Penybauxy Cpoujy

yIBpaMO je npeator dpoj 0801-2039/1 oa 07.11.2024. ronuHe Ha CCIHHIH Hayunor seha MuctuTyTa o
moaHeo 3axtes MatnuHoM HayuHoM ogbopy 3a Qusuky Opoj 0801-2039/2 ox 07.11.2024. roaunc 3a
JOHOLIEHE O/UIYKE 0 HCIYHEHOCTH YCII0Ba 3a pensbop y Hay4Ho 38ame Hayunn capaiHuk.

Matrusi Hay9HH 0a0op 3a (M3MKY Ha cejHHIH onpwanoj 22.11.2024. roamue pasmarpao je
3aXTeB M VTBPAMO ja WMEHOBAHO JIHIle MCIVILABA VCIIOBE M3 “UIdHA 76. cTap 5. 3akoHa O HayuH H
uerpaknBamima  (.CoyxOenn rnacuuk PenyOiuke Cp6uje”, dp. 49/2019) u llpaBuiHHKa CTHUARY
HCTPAKMBAYKHMX M HayuHHX 3Bamka (..CryxOenn riacuux Penydimke CpGuje”. 6poj 1592020 n 14/23) 3a
penaGop y HayuHo 38amse HayqHu capagHHK Ha OCHOBY Uera je OUTYHHO Kao y HIPELH 0Be OLTYKE.

JlOHOUIEH:EM 0BE OJUIYKE HMEHOBAHO JIHLC CTHYE CBA MPaBa Koja MY Ha OCHOBY IGC IO 3aKOHY
TIpHIANA)Y.

O;U1yKY JOCTaBHTH MOTHOCHOILY 3aXTCBA, HMEHOBAHOM JTHILY H APXHBH MHHHCTAPCTRA HavKeE,
TeXHOIOIIKOT pa3koja i HHOBalMja y beorpany.

[PEJACE{HHK MATHYHOT HAYUYHOT /Ma;l_{u{-:'r,w
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PykoBoljeme npojekTrma



UOCHB &
I0CB PRAGUE

Ustav organické chemie a biochemie

Akademie véd Ceské republiky, v. v. i.

Institute of Organic Chemistry and Biochemistry
of the Czech Academy of Sciences

Doc. RNDr. Jan Rezaé, Ph.D.
Senior scientist, team leader

e-mail: rezac@uochb.cas.cz
Prague, Dec 11 2024

Employment certificate — Dr. Miljan Dasi¢
To whom it may concern:

We certify that Dr. Miljan DaSi¢ has worked at the Institute of Organic Chemistry and Bio-
chemistry of the Czech Academy of Sciences (IOCB Prague) as a Postdoctoral Researcher
in the period 1.3.2023 — 31. 10. 2024 and as an Associate Scientist in the period 1. 11. 2024
—31.12. 2024.

During his employment at IOCB Prague, Dr. Dasi¢ participated in my team's project on the
application of efficient quantum-mechanical calculations in computer-aided drug design. This
project, running in the years 2021 — 2024, was internally funded by IOCB Prague. Dr. Dasi¢
was leading the work in two work packages within the project:

1) Development and applications of software for automatic preparation of protein structures
for quantum-mechanical scoring, and,

2) Development and applications of software for selecting structural water molecules which
enhance protein-ligand binding affinity predictions.

The work on both topics included both scientific tasks in the field of computational chemistry
of biomolecules and software development in Python.

In case of any further information needed, feel free to contact us.

Doc. RNDr. Jan Rezaé, Ph.D.

Flemingovo nam. 2 +420 220183 333 IC: 61388963
166 10 Praha 6 uochb@uochb.cas.cz DIC: CZ61388963
Czech Republic www.uochb.cz
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PerjeHs3uje paioBa



Signin / Register English v

Miljan Da3ic
@ ntpsusorcid.org/0000-0002-1739-0784

w (45 reviews for 17 publications/grants)

> Review activity for Algorithms. (1)

> Review activity for Applied sciences. (9)

> Review activity for Coatings. (2)

> Review activity for Energies. (1)

> Review activity for Fluids. (1)

> Review activity for Journal of sensor and actuator networks. (1)

> Review activity for Lubricants. (7)

> Review activity for Machines. (5)

> Review activity for Materials. (6)

> Review activity for Metals. (1)

> Review activity for Molecules. (1)

> Review activity for Optical and quantum electronics. (1)

> Review activity for Polymers. (1)

> Review activity for Sensors. (1)

> Review activity for Sustainability. (2)

> Review activity for Symmetry. (1)

> Review activity for Tribology international. (4)



Tribology International

Awarded for 5 reviews between August 2017 and March 2024
presented to

MILJAN DASIC

in recognition of the review contributed to the journal

The Editors of Tribology International



REVIEW CONFIRMATION CERTIFICATE

We are pleased to confirm that
Mijare DasS(C
has reviewed 40 papers for the following MDPI journals in the period 2022-2026:

Algorithms, Lubricants, Applied Sciences, Machines, Molecules, Sensors, Energies,
Coatings, Materials, Journal of Sensor and Actuator Networks, Sustainability, Fluids,
Symmetry, Polymers, Metals

Stefan Tochev, Chief Executive Officer
18 March 2026









REVIEWER

CERTIFICATE

This certificate is awarded to

Miljan Dasic
in recognition of their contribution to

1 manuscript in 2026 for

Tribology Letters

24 March 2026

&\ Springer Bgtr‘t'frgno KBMC O Discover Pal9ave T Birkhauser  /\ Adis

macmillan
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IIpenaBama 1o 1103UBYy



UNIVERSITY OF BELGRADE

Institute of Chemistry, Technology and Metallurgy

Institute of national importance for the Republic of Serbia

Njegoseva 12, 11001 Belgrade, P.0.B. 473, Serbia
Telephone: Exchange +381113640 230; Director +381113640 227; Fax: +381113640 234,
E-mail:ihtm@ihtm.bg.ac.rs; http://www.ihtm.bg.ac.rs

Belgrade, 03 June 2023

Invitation letter

COST CA21101 COSY Training School “Multiscale modeling of the properties of compounds:
From isolated molecules to 3D materials relevant for industrial and astrophysical applications”,
19 — 22 September 2023, Belgrade, Serbia

To:

Dr Miljan Dasié

Institute of Organic Chemistry and Biochemistry
Czech Academy of Sciences

Dear Dr Dasic¢,

On behalf of the organizing committees, [ am pleased to invite you to deliver an invited lecture at
the COST COSY Training School, “Multiscale modeling of the properties of compounds: From
isolated molecules to 3D materials relevant for industrial and astrophysical applications”. This
event is organized under the COSY COST Action (CONFINED MOLECULAR SYSTEMS:
FROM A NEW GENERATION OF MATERIALS TO THE STARS, CA21101, https://cost-
cosy.eu) for the first grant period and will take place in Belgrade, Serbia, from 19th to 22nd of
September, 2023 (https://www.trainingschool-cost-cosy.com).

Please, let me know at your earliest convenience if you are willing to accept this invitation.

Looking forward to seeing you in Belgrade

Sincerely,

dr Sonja Grubisic¢

Research Professor,

IHTM-Center for Chemistry
University of Belgrade, Serbia
Email:sonja.grubisic@ihtm.bg.ac.rs





















Subject Poziv za gostovanje na dogadjaju “Dani fotonike” 2
From Hukonuua Bpatuh &
To mdasic@ipb.ac.rs &

Cc uofbelgradeosastudentchapter@gmail.com 4
Date 2023-12-06 13:49

Postovani Miljane Dasicu,

Moje ime je Bratic Nikolina i piSem Vam ispred organizacionog tima dogadaja "Dani
Fotonike" koji ¢e se odrzati 26. i 27. decembra na Elektrotehnickom fakultetu
Univerziteta u Beogradu, u organizaciji Optica student chapter Univerziteta u Beogradu.

Zadovoljstvo mi je da Vas ispred organizacije pozovem da budete jedan od govornika
na nasem dogadaju. Prepoznali smo Vas izuzetan doprinos u oblasti fotonike i
smatramo da biste bili inspirativan govornik za sve zainteresovane studente nasSeg
Univerziteta. Ukoliko ne budete u mogucnosti da fiziCki prisustvujete dogadaju, rado
bismo Vam omogucili da se predstavite putem MS Timsa.

Tema VaSeg govora moZe obuhvatiti VasSe istrazivacko iskustvo u oblasti fotonike i put
koji ste presli do svoje trenutne pozicije. Smatramo da Vasa prica moZe biti izuzetno
inspirativna za studente i ostale ucesnike dogadaja. Cilj ovog skupa je popularizacija
fotonike u Srhiji, a VaSe iskustvo i znanje bi sigurno doprineli ostvarenju tog cilja.

Molimo Vas da nam potvrdite svoju dostupnost i interesovanje za ucesce u
najkracem mogucem roku, kako bismo pravilno isplanirali raspored govornika i logistiku
dogadaja.

Ukoliko imate dodatna pitanja ili Vam je potrebno viSe informacija, slobodno me
kontaktirajte.

Radujemo se Vasem ucesScu na "Danima Fotonike" i deljenju Vaseg znanja sa nasom
zajednicom!

S posStovanjem,

Bratic Nikolina

Oraginizacioni tim "Dani fotonike"

Optica Student Chepter Univerziteta u Beogradu
0654674656

bn210130d@student.etf.bg.ac.rs






UNIVERSITY OF BELGRADE

Institute of Chemistry, Technology and Metallurgy

Institute of national importance for the Republic of Serbia

NjegoSeva 12, 11001 Belgrade, P.0.B. 473, Serbia
Telephone: Exchange +381113640 230; Director +381113640 227; Fax: +381113640 234,

E-mail:ihtm@ihtm.bg.ac.rs; http://www.ihtm.bg.ac.rs

Belgrade, 08 January 2024

| nvitation letter

COST CA21101 COSY 1% WG2 Virtual Meeting
“From guantum to classical dynamics of isolated molecules and 3D materials”, February 6
2024, Belgrade, Serbia

To:

Dr Miljan Dagi¢

Institute of Organic Chemistry and Biochemistry
Czech Academy of Sciences

Dear Dr Dasi¢,

On behalf of the organizing committees, | am delighted to invite you to deliver an invited talk at the
COST COSY WG2 Virtual Meeting “From quantum to classical dynamics of isolated
molecules and 3D materials”. This event is organized within the framework of the COSY COST
Action (CONFINED MOLECULAR SYSTEMS. FROM A NEW GENERATION OF
MATERIALS TO THE STARS, CA21101, https://cost-cosy.eu) for the second grant period and
will take place on February 6, 2024.

We would greatly appreciate your contribution and kindly ask to confirm at your earliest
convenience, if you are willing to accept thisinvitation.

L ooking forward to your participation.

Sincerdly,

dr Sonja Grubisic¢

Research Professor,

IHTM-Center for Chemistry
University of Belgrade, Serbia
Email:sonja.grubisic@ihtm.bg.ac.rs
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From quantum to classical dynamics of isolated
The 1% Virtual molecules
meeting WG2 and 3D materials

Phonon-Inspired Normal Dynamics of Lattices
Miljan Dagi¢"?, Antonio Cammarata’, Paolo Nicolini'?

'Department of Control Engineering, Faculty of Electrical Engineering, Czech Technical University in
Prague, Technicka 2, 16627 Prague, Czech Republic,
“Scientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics Belgrade,
University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia,
3Institute of Physics, Czech Academy of Sciences, Na Slovance 2, 18200 Prague, Czech Republic

Normal Dynamics (ND) is a simulation technique providing a way to integrate the Newton’s
classical mechanics equations of motion, by adequately sampling the reciprocal space.
Appropriate sampling strategies and their capability of producing dynamical trajectories at the ab
initio level on an ordinary desktop computer will be discussed. ND enables to: (1) obtain a
systematic improvement of the accuracy, and fine tune the computational load, and (2) take into
account the atomic distortions happening across large distances, without the need of using large
unit cells. Theoretical background of the ND method (which is based on phonons [1]) will be
presented, together with several case studies which illustrate the method’s applicability. Also, it
will be explained that this simulation technique is general and it can be used for simulating
periodic, semiperiodic and finite systems, such as crystals, slabs, or molecules. Authors have
implemented the ND method in the Fortran programming language, and named the developed
software - PINDOL (Phonon-Inspired Normal Dynamics of Lattices). PINDOL is an open-source
software package for performing atom dynamics in the NVE and NVT ensembles [2].

Fig 1. (a) Phonon band structure of crystalline silicon obtained with the frozen phonon approach (ref) and extracted
from the effective force constants at 10 K in different sampling sets. (b) Detail of the band structures in (a).

References:

1. D. M. Wallace, Thermodynamics of Crystals, John Wiley & Sons Inc (1972), USA [book].
2. Link to the PINDOL project: https://github.com/acammarat/pindol.

The 1% Virtual meeting WG2 of COST action
CA21101 COSY
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Dr Miljan Dasié
Institute of Organic Chemistry and Biochemistry

Czech Academy of Sciences

in Zemun, November 13", 2024
Dear Dr Dasic,

It is my great pleasure to invite you, as a represent of your academic institution (Institute
of Organic Chemistry and Biochemistry (IOCB Prague) of the Czech Academy of
Sciences, Prague, Czech Republic), to present your work and accomplished results
regarding the applications of Semi-empirical Quantum Mechanical (SQM) methods in
modeling protein-ligand interactions at Training Events No. 6, No. 7, and No. 8 in the
framework of our EU-funded project.

Your expertise from IOCB Prague highly resonates with the EU Horizon Doctoral
Network - BLESSED: Bridging Models at Different Scales to Design New Generation
Fuel Cells, which will be held at Université de Picardie Jules Verne, Amiens, France in
the period 25th-27th November 2024.

| hope that you can accept this invitation, and | am looking forward to welcoming you in
Amiens, France, where you will share your expertise gained at IOCB Prague with other
colleagues in our Network.

Yours sincerely,

%/7 (e su

Dr Igor Stankovic

Principal Research Fellow
Institute of Physics Belgrade
tel. +381 65 601 9974
http://www.ipb.ac.rs/



BLESSED: Bridging Models at Different Scales To Design New Generation Fuel
Cells for Electrified Mobility

Training Events No. 6, No. 7 and No. 8
25-27 November 2024, UPJV, Amiens, France

First Day (25/11)

Time Content Who

13:00-13.30 | Welcome ALL

13.30-15.00 | How do we realize molecular dynamics models Igor Stankovic
in LAMMPS? Design of simulation.

15.00 - 15.30 | Coffee break

15.30-17.00 | How to include quantum effects into molecular | Jens Poulsen
dynamics simulations.

Second Day (26/11)

Time Content Who

09.00-10.30 Introduction to phase-field models Jens Poulsen

10.30-11.00 Coffee break

11.00-12.30 Semi-empirical quantum-mechanical (SQM) Miljan Dasié
methods for modeling molecular interactions

12.30-13.30 Lunch break

13.30-15.00 Modeling of manufacturing processes ‘ Alejandro A. Franco

15.00 - 15.30 Coffee break

15.30-17.00 Modeling approaches for electrochemical energy Francisco Fernandez
devices — Part |

19:00 or 19.30 - Dinner in the city center (google maps link)

Third Day (27/11)

Time Content Who
09.00-10.30 Modeling approaches for electrochemical energy Diego Galvez Aranda
devices — Part Il
10.30- 11.00 Coffee break
11.00-12.30 | Validated Examples for Modelling the Mohammed Alabdali
Manufacturing of Electrochemical Energy Devices
12.30-13.30 Lunch break
13.30-15.00 Virtual Reality Practices Soorya Saranavan and
Utkarsh Vijay
15.00-15.30 Coffee break
15.30-17.00 Virtual Reality Practices Soorya Saranavan and
Utkarsh Vijay




Argentinian-Serbian Nanotechnology Workshop

Challenges in bridging theory and experiments

Institute of Physics Belgrade, the reading room of the library dr Dragan Popovi¢

Friday, November 22nd, 2024, 10:00-12:30

time

topic/presenter

10:00

Modeling interaction of small molecules with materials:
friction forces, intercalation, and memory effects

Dr Igor Stankovic

Senzor Infiz / Scientific Computing Laboratory, Center for the Study of Complex Systems,
Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

10:35

Unveiling the Pathways: KPFM and Modeling Insights into MoS.
Nanosheet Network Behavior in Transistor Devices

Dr Jelena PeSi¢

Center for Solid State Physics and New Materials, Institute of Physics Belgrade,
University of Belgrade, Serbia

Chair of Physics, Department of Physics, Mechanics and Electrical
Engineering, Montanuniversitaet Leoben, Austria

11:10

Low-Energy lon-Surface Interactions: From Spectral Anomalies to
Charge Transfer Mechanisms

Dr Fernando J. Bonetto

Surface Physics Group, Institute of Physics of Littoral (CONICET-UNL),
Glemes 3450, S3000GLN Santa Fe, Argentina.

11:45

Semi-empirical quantum-mechanical (SQM) methods
for modeling molecular interactions

Dr Miljan Dasic

Institute of Organic Chemistry and Biochemistry, Czech Academy of Sciences,
Flemingovo nameésti 2, 166 10 Prague, Czech Republic

Scientific Computing Laboratory, Center for the Study of Complex Systems,
Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

organized by: Dr Miljan Dasi¢, Dr Igor Stankovi¢, Dr Jelena PeSié




Modeling interaction of small molecules with materials:
friction forces, intercalation, and memory effects

Dr Igor Stankovi¢

Senzor Infiz / Scientific Computing Laboratory, Center for the Study of Complex Systems,
Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade,
Serbia

Molecular dynamics (MD) simulations have become an invaluable tool for investigating and
predicting the behavior of small molecules in complex environments, providing insights into
their structural, thermodynamic, and transport properties. This talk will highlight recent
advancements in using MD to understand molecular interactions in diverse systems,
including phosphonium-based ionic liquids [1], aluminum fluoride intercalation in graphite for
battery applications [2], and water clusters in hanoscale geometries [3]. First, we explore the
impact of water content on the dynamic properties of phosphonium ionic liquids, revealing
how water molecules modulate ion interactions and impact viscosity, diffusion, and thermal
stability. Next, we examine the role of AIF3 in rechargeable aluminum batteries, using MD to
uncover the mechanisms behind its intercalation in graphite and implications for energy
storage optimization. Finally, we delve into the behavior of water clusters on graphene
nanoribbons under varying electric fields, showcasing MD’s capability to capture ferroelectric
effects relevant to future nanotechnology applications. By illustrating these cases, this talk
will emphasize MD’s role in elucidating the fundamental mechanisms behind small molecule
interactions in complex systems, guiding the design and optimization of materials across
energy storage, nanotechnology, and beyond.

[1] 1. Stankovi¢, M. Dasi¢, M. Jovanovi¢, A. Martini, Langmuir 2024, 40, 17, 9049-9058.

[2] S.J. Rodriguez, A.E. Candia, I. Stankovi¢, M.C.G. Passeggi, G.D. Ruano, ACS Appl.
Nano Mater. 2023, 6, 18, 16977-16985.

[3] arXiv:2304.09738



Unveiling the Pathways: KPFM and Modeling Insights into MoS: Nanosheet
Network Behavior in Transistor Devices

Dr Jelena Pesi¢

Center for Solid State Physics and New Materials, Institute of Physics Belgrade,
University of Belgrade

Chair of Physics, Department Physics, Mechanics and Electrical
Engineering, Montanuniversitaet Leoben

In this talk, we will explore how Kelvin Probe Force Microscopy (KPFM) and a tailored
network model reveal the complex behavior of MoS: nanosheet networks in transistor
devices. Using in-operando KPFM, we image the potential distribution across MoS.
networks, isolating potential drops at nanosheet junctions and mapping how these affect
current paths. This imaging highlights distinct types of junctions within the network,
emphasizing the impact of overlap and trapped impurities on resistance. We develop a
model that simulates the formation of current pathways across these nanosheet networks,
correlating conductive regions to the overall device morphology and conductivity.

Our findings suggest that current flow often follows the path of least resistance, confirming
the “winner-takes-all” behavior documented in similar systems. The model further quantifies
the likelihood of current pathway formation, supporting a more detailed understanding of
connectivity  within these networks. Ultimately, this study bridges microscopic KPFM
observations with macroscopic device properties, helping build strategies for enhancing
network connectivity and optimizing device performance in applications of
solution-processed 2D materials. [1]

[1]1 Imaging Junctions in Two-Dimensional Semiconductor Nanosheet Network
Transistors, Jelena PeSi¢, Simon Leitner, Joseph Neilson, Igor Stankovi¢, Muhammad
Zubair Khan, Dragana Tizi¢ Matkovi¢, Adam G. Kelly, Tian Carey, Jonathan Coleman,
Aleksandar Matkovi¢, under review.



Semi-empirical quantum-mechanical (SQM) methods for
modeling molecular interactions

Dr Miljan Dasi¢

Institute of Organic Chemistry and Biochemistry, Czech Academy of Sciences,
Flemingovo nameésti 2, 166 10 Prague, Czech Republic

Scientific Computing Laboratory, Center for the Study of Complex Systems,
Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, Belgrade, Serbia

Semi-empirical quantum mechanical (SQM) methods represent computational
techniques used to model molecular interactions implementing a balance of accuracy and
computational efficiency [1]. Unlike fully ab-initio methods that exclusively rely on quantum
mechanical calculations, SQM methods include empirical data [2], such as: ionization
potentials, electron affinities, and orbital energies from experimental sources. These
parameters simplify calculations by approximating certain electron interactions, thus
providing insights into electronic structure, binding energies, and molecular geometries for
larger systems, where purely quantum mechanical treatment would be computationally too
expensive, or even prohibitive.

In case of research regarding hydrogen fuel cells, SQM methods provide
complementary insights to primary methods, such as Density Functional Theory (DFT),
which is often used for detailed studies, especially in catalysis. While DFT provides precise
descriptions of chemical processes, SQM is a valuable tool for estimating binding energies in
fuel cell catalysts, for studying interaction energies in polymer electrolyte membranes, and
for analyzing adsorption on catalytic surfaces where computational speed is a priority. By
applying SQM either as a preliminary tool or integrated within hybrid models, it is possible to
explore broader molecular configurations and interactions of fuel cell components, hence
coupling efficient initial studies with higher-accuracy studies. Such a flexibility makes SQM
useful in preliminary screenings, where large datasets and complex systems need to be
handled fastly.

As the lecturer Dr Dasi¢ is actively conducting research based on a specific SQM
approach, namely the SQM2.20 scoring function which is used in determining Protein-Ligand
binding affinity predictions [3], one part of the lecture will cover that topic.

Rerefences

[1] Dral, Pavlo O., ed. Quantum Chemistry in the Age of Machine Learning. Elsevier, 2022.
[2] Stewart, James JP., Journal of Molecular modeling 2007, 13, 1173.

[3] Pecina, A.; Fanfrlik, J., LepSik, M., Rezag, J., Nature Communications 2024, 15, 1127.



Low-Energy lon-Surface Interactions: From Spectral Anomalies to Charge
Transfer Mechanisms

Fernando J. Bonetto

Surface Physics Group, Institute of Physics of Littoral (CONICET-UNL), Gliemes 3450,
S3000GLN Santa Fe, Argentina.

The Surface Physics Group of Santa Fe (Argentina) specializes in characterizing surfaces
and 2D materials through advanced techniques, including STM, AFM, AES, EELS, and
LEIS, combined with theoretical models. This presentation will focus on three recent studies
conducted in our group on low-energy ion interactions with surfaces.

The first study explores unexpected peaks in the LEIS spectra of Ar+ ions scattered from a
Cu(111) surface, which cannot be explained by the standard binary collision model. Using
molecular dynamics simulations, we show that these spectral features arise from surface
defects such as islands or steps, demonstrating the impact of imperfections on LEIS spectra.

Next, we investigate charge transfer in collisions between hydrogen ions and C60-based
carbon films deposited on Cu(111). The study reveals how substrate atoms and electronic
structure of the grown films influence the charge transfer process depending on film
thickness.

Finally, we present novel measurements of neutral and ion fractions of Ne+ions
backscattered by MoS: and metallic Mo surfaces. Despite the distinct electronic properties of
the two targets, neutralization rates remain high across various energies and collision
angles. Theoretical calculations indicate that resonant charge transfer is more prominent in
MoS:, while Auger neutralization dominates for metallic Mo. The discrepancy between
experimental and calculated neutral fractions is attributed to excited states in Ne projectiles.
These findings offer new insights into ion-surface interactions and enhance our
understanding of charge transfer mechanisms in low-energy collisions.



VN FREUDENBERG

INNOVATING TOGETHER

Workshop on Integrating Simulations and Experiments for
Advanced Applications

During the meeting, the latest results of research and industrial activities
within the EU-funded projects BLESSED, ULTIMATE-I, and HIP-2d-QM will be

presented, with a focus on:

e fuel cells and functional materials,
e advanced simulation methods,
e textiles for optical and space applications.

The working language of the meeting is English.

The meeting will take place

on Tuesday, January 13, 2026, from 9:30 a.m. to 12:30 p.m.
in Hall 3, 1st floor, SANU Palace,

35 Knez Mihailova Street, Belgrade.

Organized by: Dr Miljan Dasi¢, Dr Igor Stankovi¢, and Dr Jelena PeSic.



time

topic/presenter

9:30 Registration
10:00
Welcome to the Institute of Technical Sciences SASA
Lidija Mancic
10:10
ULTIMATE-I project
ReaxFF for modeling the interaction of water with graphene edges
Igor Stankovic
Institute of Physics Belgrade and Senzor Infiz, Belgrade, Serbia
10:25
2D-HIP-QM project
Engineering Current Paths in MoS: Nanonetworks
for Thin-Film Electronics
Jelena Pesic
Center for Solid State Physics and New Materials, Institute of Physics Belgrade, University of
Belgrade, Serbia, and Chair of Physics, Department of Physics, Mechanics and Electrical
Engineering, Montanuniversitaet Leoben, Austria
10:40
ULTIMATE-I project
Textile mirrors for space applications
Carlos Garcia
Departamento de Fisica, Universidad Técnica Federico Santa Maria,
Valparaiso, Chile
10:55

Coffee Break




time

topic/presenter

11:00

BLESSED project
Multiscale Modeling of Enzyme-Substrate Interactions
Dr Miljan Dasi¢

J. Heyrovsky Institute of Physical Chemistry, Czech Academy of Sciences,
DolejSkova 2155/3, 182 00 Prague 8, Czech Republic

Scientific Computing Laboratory, Center for the Study of Complex Systems,
Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

11:15

BLESSED project

Understanding Electrode Fabrication and Carbon Degradation in PEMFCs
Studies using Density Functional Theory and Discrete Element Method
Simulations

Matilde Russo!®, Sourab Barath Vijayaraghavan'?, Peter Lindstedt 3, Alejandro A. Franco?,
Matthias Baldofski!

! Freudenberg Technology Innovation SE & Co. KG, 69469 Weinheim, Germany, 2 Université
de Picardie Jules Verne, F - 80039, Amiens Cedex 1, France Réseau sur le Stockage
Electrochimique de I'Energie (RS2E), FR CNRS 3459, Hub de I'Energie, 15 rue Baudelocque,
80039, Amiens Cedex, France, * Imperial College London, Exhibition Road, South Kensington,
London SW72AZ, UK

11:45

BLESSED project

Hydration-Controlled Water Network Formation and Density in Crystalline
and Amorphous Nafion Membranes

Mateja Jovanovi¢**2, Nicolas Bernhard®, Matthias Baldofski', Marcin Rybicki'#, Miljan DaSi¢?,
Igor Stankovi¢*®

! Freudenberg Technology Innovation SE&Co., Weinheim, Germany,
2Institute of Technical Sciences of the Serbian Academy of Sciences and Arts(SASA),
Belgrade, Serbia, ? Institute of Physics, University of Belgrade, Zemun, Serbia, * Freudenberg
e-Power Systems GmbH, Minchen, Germany
*Departamento de Ingeneria Mecénica, Universidad Técnica Federico Santa Maria,
Valparaiso, Chile

12:00

Concluding remarks and discussion
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*,OAK RIDGE

MNartional Laboratory

International Union of Pure and Applied Physics (IUPAP)

Conference

Home Agenda Posters Plenary Speakers Organizers Sponsors Contact Registration Abstract Submission

XXXVI IUPAP Conference on
Computational Physics
(CCP2025)

November 03 — 07, 2025

Virtual only conference
Oak Ridge, Tennessee

The IUPAP Conference on Computational Physics is an annual international conference that
covers all aspects of computational physics. The conference rotates on a triannual cycle
between Europe/Africa, Asia and the Americas. In 2025 the conference is hosted by Oak
Ridge National Laboratory in Cak Ridge, Tennessee as a virtual only event.

This conference will highlight advances in applications, algorithms and implementations of
computational opproaches in all areas of physics except quantum computing.

. Condensed Matter Physics / Materials

. Statistical Mechanics

. Many Body Physics

. Soft Matter and Polymers

. Biophysics

. Fluid Dynamics and Continuum Mechanics

. Plasma Physics and Fusion

. Nuclear and Particle Physics

. Astrophysics, Cosmology and Gravitation
10. Algorithms and Novel Hardware Scientific Computing
11. Applications of Machine Learning and Artificial Intelligence




Book of Abstracts

26th IUPAP Conference of Computational Physics

Oak Ridge National Laboratory
2025

https:/ /cep2025.0rul.gov
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1.7: Impact of Water Content on the Mechanical and Thermodynamic
Properties of Phosphonium Ionic Liquids
Monday, 8:10am, Breakeout 2
Miljan Dagi¢, Igor Stankovié, Mateja Jovanovié, Ashlie Martini

Affiliation of Miljan Dagié, Ipor Stankovié, and Mateja Jovanovié: Scientific Computing

Laboratory, Center for the Study of Complex Systems, Institute of Physics Belgrade, Belgrade
(Serbia)

Affiliation of Ashlie Martini: Department of Mechanical Engineering, University of California

Merced, Merced, California (United States of America)

Submitted by:Miljan Dadic; mdasic@ipb ac.rs; Scientific Computing Labovatory, Cenler for the
Study of Compler Systems, Institute of Physics Belgrade, Belyrade (Serbia)
Phosphoninm-based Room-Temperature lonic Liquids (RTILs) have been gaining an increasing
attention due to their unicue physicochemical properties, which make them suitable for applications
regarding lubrication, electrochemistry, and green chemistry. However, their behavior is
significantly influenced by the water content, which alters their mechanical and thermodynamic
properties. Taking this fact into account, we conducted extensive All-Atom Molecular Dynamics
simulations, in order to investigate how varying water content affects the transport and
thermodynamic properties of the three representative phosphoninm-hased RTILs. By analyzing
the structural, transport, as well as energetic characteristics of these ionic liguids, we provide
detailed insights into the fundamental mechanisms governing their dynamic behavior in the
presence of water.

Our study focuses on the key transport properties, such as viscosity and self-diffusion coefficients,
and their dependence on water concentration. We have observed that increase of water
content significantly enhances ion mobility by disimpting jon-ion interactions. Water molecules
preferentially interact with ionie species, hence effectively reducing Coulombic interactions and
hydrogen bonding networks within the ionic lignid. This weakening of electrostatic forces leads
to: a noticeable decrease in viscosity, and also to a noticeable increase in diffusion coeflicients,
thus highlighting the critical role of water content in these systems.

Additionally, we examined the thermodynamic stability of the studied ionic liquids mixed with

water by analyzing interaction energies and phase behavior. Presence of water leads to a decrease

24
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of cohesive energy density, hence resulting in a lower boiling point and increased volatility,
compared to the boiling point and volatility of a pure jonic liquid. These findings suggest that
phosphoninm-based ionic liquids exhibit a water-dependent transition of their structure, which
influences their macroscopic properties.

Results regarding phosphonium ionic lignids were compared with the well-studied 1-butyl-3-
methylimidazolinm hexafluorophosphate ([bmim]+ [PF6-) jonic liguid, which was used as a
reference. Our comparative analysis revealed that phosphonium ionic liguids exhibit distinet
water interaction patterns due to their larger, more hydrophobic eation structure. This distinction
provides critical insights into their suitability for specific applications where water tolerance or
exclusion is required.

Our study underscores the importance, and even necessity, of considering the water content
when designing and selecting phosphonium ionic liguids for practical applications. Besides that,
our findings significantly contribute to the broader understanding of how do molecular-scale
interactions govern the macroscopic properties of ionic ligquids, tracing the way for improved
formulations tailored for industrial applications of ionic liquids in the fields like: tribology, solvent
desipn, electrochemistry, ete. By elucidating the intricate role which water plays in mixtures
with phosphoninm ionic liquids, our work provides a foundation for optimizing the performance

of such RTILs in various scientific and engineering/technological fields.
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1.30: Correlation Between Nanoscale Crystallinity, Density, and Hydration in
Nafion Membranes: Experimental and Molecular Dynamics Insights
Monday, 11:20am, Breakeout 2
Mateja Jovanovié Frendenberg Technology Innovation SELCo. KG, Hoehnerweg 2-4, 69469
Weinheim, Germany Institute of Technical Sciences of the Serbian Academy of Sciences and Arts
{SASA), K. Mihailova 35/TV, 11000 Belgrade, Serbia Institute of Physics, University of Belgrade,
Pregrevica 118, 11080 Zemun, Serbia
Dr. Nicolas Bernhard, Matthias Baldofski, Dr. Marcin Rybicki Frendenberg Technology
Innovation SE&Coe. KG, Hochnerweg 2-4, 69469 Weinheim, Germany
Dr. Miljan Dadic, Dr. Igor Stankovié Institute of Physics, University of Belgrade, Pregrevica
118, 11080 Zemun, Serbia

Submitted by: Mateja Jovanovid; matefa®@iph ac.vs; Junior Research Assistan!

Proton Exchange Membrane Fuel Cells (PEMFCs) represent one of the candidate techuologies
for sustainable energy conversion. Nafion is considered a benchmark polymer membrane material
due to its high proton conductivity and mechanical stability. However, its performance is
strongly influenced by the degree of hydration and nanoscale ordering within the membrane.
Density-hydration relationships in Nafion have been probed experimentally and computationally
for decades. In this work, we examine how local structure determine the density properties,
which allows us to interpret experimental observations and results from models, as well as their
deviations from theoretical predictions. We observed changes in water phase morphology not
only on hydration levels, but on structural configurations as well, we have considered amorphous
and crystalline systems. Well hydrated membrane, which ensure connected water domains is
erucial for fuel cell performance, enabling a pathway for proton transport. Water clustering in
Nafion membranes was analyzed using the DBSCAN algorithm, which groups closely packed
molecules while distinguishing sparse regions as noise. This approach enabled the identification of
arbitrarily shaped water agpregates and reduced the influence of outliers. The analysis revealed
a clear structural transition with hydration: at low water content, water molecules form small,
isolated clusters with limited connectivity; at moderate hydration, larger clusters emerge and
begin to percolate in crystalline systems; and at high hydration, nearly continuous water networks

develop, spanning the entire simulation domain. Additionally, we determined how water content
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and membrane structure influence the density of the hydrated Nafion membrane. For all levels
of hydration, crystalline confipurations have higher densities compared to their amorphous
counterparts. That oceurs because the spatial ordering allows hydrophobic Nafion backbones
to pack closely together with water channels following the direction of the backbones. On the
other hand, the globulated nature of the water channels in the amorphous configurations hinders
the packing of the backbones, resulting in lower density. Voronoi tesselation analysis reveal
that erystallinity enhances molecular packing, yielding higher effective density of the polymer
matrix compared to the less ordered amorphons structures. Overall, our findings provide a deeper
understanding of how structural ordering influences the density, hydration, and mechanical
properties of polymer systems. The interplay between crystallinity and hydration has broad
implications for the design of functional polymer materials, particularly in applications such as
fuel cell membranes, hydrogels, and biomimetic systems. A combination of molecular simulations,
structural analysis, and theoretical modeling offers a powerful framework for predicting the
material behavior in hydrated environments, henee guiding future experimental and computational

studies in this scientific field.
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Comparison of Interactions and Morphology During Aluminum Fluoride
and Water Intercalation in Graphite

Sindy J. Rodriguez', Mateja Jovanovié¢®*, Miljan Dasi¢?, Igor Stankovi¢*?

'Instituto de Fisica del Litoral, Consejo Nacional de Investigaciones Cientificas y Técnicas y
Universidad Nacional del Litoral (IFIS-Litoral, CONICET-UNL), Santa Fe 3000, Argentina
*Institute of Technical Sciences of SASA, Kneza Mihaila St. 35, 11000, Belgrade, Serbia
SFreudenberg Technology Innovation SE & Co. KG, Hoehnerweg 2-4, 69469 Weinheim,
Germany
*Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Zemun, Serbia
>Departamento de Ingenieria Universidad Técnica Federico Santa Maria, Av. Espafia 1680,
Valparaiso, Chile

Understanding the intercalation behavior of ionic and molecular species in graphite is essential for
advancing layered and two-dimensional material applications. In this study, we present a
comparative investigation of the structural, energetic, and morphological features associated with
the intercalation of aluminum fluoride (AlFs) and water molecules into graphite. By combining
molecular dynamics simulations with density functional theory calculations, we evaluate interlayer
spacing, binding energies, and interaction mechanisms of both intercalants within the graphite host.
The results reveal distinct intercalation pathways and interfacial morphologies: water molecules
induce interlayer swelling and exhibit a homogeneous distribution between graphene sheets, while
AlF: forms rigid, localized domains stabilized primarily by electrostatic interactions. These
contrasting behaviors lead to markedly different structural responses in the graphite matrix. The
insights gained from this comparative study offer valuable guidance for the design of graphite-
based materials tailored for electrochemical devices and layered composite systems.

We acknowledge funding from the European Union’s Horizon Europe research and innovation
program under the Marie Sklodowska-Curie project BLESSED grant agreement No-101072578.
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Inspection of snapshots from a previously reported
OM/MM MD simulation of the treactants state tegion
provided two interesting observatons: i} An ester bond
between formate and nicotinamide spontaneously formed
and subsequently dissociated, Such an ester bond was earlier
predicted to form with negligible energy barrier in gas phase
but was not vet reported in QM/MM MD simulations. ii)
Two snapshots were identdfied as possible near-attack
conformations (NACs) from which the transition state (T'§)
can be reached by unhindered rotation of formate about its
-0 axis. The two NACs differ from each other in the
direction of rotation required to atrain the TS. Calculation of
natural orbitals for chemical wvalence (NOCV) channels
indicated genesis of the new C-H bond already at the NAC
stage. Importantly, both NACs
C(formate)-H(formate)-C(nicotinamide) angle, approaching
linearity only in the TS, We believe that due to the particular
conception of the active site which profits from the unique
triangular shape of formate, the formate-nicotinamide
couple can reach the TS more easily through the rotational
movement of formate than through its parallel shift along
the C-H vector, the pathway advocated so far. Supported by
e-INFRA CZ project, MemaCentrum and CERIT-SC.

feature a nonlinear
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Induced Conformational Opening of Switch I In Gtp-
bound Ran Gtpase

Janka Czigleczki !, Balint Dudas 2, Erika Balog !

! Semmelweis Univeristy, Budapest, Hungary

2 National Institutes of Health, Bethesda, MD, United States

Ran is a key regulator of nucleocytoplasmic transport
through the nuclear pore complex. As other small GTPases,
Ran functions as a molecular switch, cycling between an
inactive GDP-bound state and an active GTP-bound state.
Structurally, Ran it is composed of a globular G-domain and
a C-terminal region, that includes a C-terminal helix. The
functional elements switch [ and switch Il of the G-domain
undergo  major conformatonal changes upon the
GTP/GDP exchange, with switch 1 shifting from a closed
to an open conformation. This conformational regulates the
binding of downstream partners. Here, we describe an
induced conformational transition of RanGTP switch 1 from
the closed ‘on’ conformation to an open ‘off’ conformation
resembling that of RanGDP obtained by MD simulations.
Our findings indicate that the opening of switch I occurs
consistently when the interaction within the triad comprising
Phe35-GTP-Lys152 is permanently distupted, specifically
due to the reorientation of Lys152. Our results could have
broader implications in for drug development targeting small
GTPases containing point mutations that lock switch I in
> conformaton, potentially leading to
uncontrolled cell proliferaton in various cancers.

the closed ‘on

P-3.21

The Role of Allosteric Effects in the Crml-rangtp
Complex Formation

lanka Czigleczki !, Hyunbum Jang 2, Ruth Nussinov %, Erika
Balog !

! Department of Biophysics and Radiation Biology,
Semmelweis University, Budapest, Hungary

2 Computational Structural Biology Section, Frederick
National Laboratory for Cancer Research in the Cancer
Innovation Laboratory, NCI, Frederick, MD, United States

Small GTPase Ran (Ras-related Nuclear protein) is the main
regulator of the nucleo-cytoplasmic transport through the
nuclear pore complex. It functions as a molecular switch
cycling between the GDP-bound inactive, “off” and GTP-
bound active, “on” state. Since dereguladon of Ran is linked
to numerous cancers, understanding the complexity of its
regulatory mechanism, is critical for drug discovery. One of
the partners in the nucleo-cytoplasmic transport is the
export receptor CRMI (chromosome region maintenance 1.
CRM1 cooperatively binds RanGTP and cargo in the
nucleus. In the transport complex, RanGTP is localized
within the rng-like structure of CRMI. In the crystal
structures of the CRM1-RanGTP, the structure of the Ran
C-terminal segment Using MD
simulatons, our goal was to uncover the molecular
mechanisms that starts form the CRM1-RanGTP binding

remains  unresolved.

and leads to the closed macromolecular complex.
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Multi-scale Modeling of Enzyme-substrate Interactions
in Crowded Environments

Milian [DaSié
Khodam Hazrati !, gtepz’m Timr!

' ]. Heyrovsky Instdrute of Physical Chemistry of the Czech

;\-cademy of Sciences, Prague, Czech Republic

Ashwathi Poolamanna !, Mehmoosh

1)

Formation of enzyme assemblies and substrate channeling
have been sugpested as key factors controlling metabolic
efficiency, ver the role of crowded cellular environments in
these processes remains insufficiently understood. We
present a multi-scale modeling approach thar integrates
coarse-grained {lower spatio-temporal scales) with reaction-
diffusion (higher spatio-temporal scales) simulations via
Markov state model analysis. The coarse-grained molecular
simulations describe the local environment within enzyme
assemblies as well as the interactions among enzymes,
substrates, and crowders. Trajectories generated by these
simulations enable the determinaton of kinetic parameters
by applving Markov state model analysis. This analysis
reveals how interactions in the crowded environment affect
the kinetics of substrate rransitions berween distinct binding
states. Moreover, the information gained about the kinetics
of the system serves for the derivation of parameters needed
for the construction of stochastic reaction-diffusion
simulations, which allow the investigation of processes in
large-scale enzyme assemblies, Our work provides insights
into the impact of inert and atrractive crowders on substrate
diffusion, binding to enzvmes, and ultimately, the efficiency
of metabolic pathways.

P-3.23

A Machine Learning Approach to Identify Carbon
Dioxide Binding Proteins for Sustainability and Health
George Weston !, Matteo Degiacomi 2, Martin Cann !

@ Springer
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! Durham University, Durham, United Kingdom
2 University of Edinburgh, Edinburgh, United Kingdom

Carbon dioxide {(COZ2) has a fundamental role in biological
processes throughout the biosphere. While much is known
about the impact of COZ2 on the overall physiology of an
organism, much less is known about how its interaction with
specific biomolecules may affect their funcdon [1, 2]. Our
work focusses on carbamylation, a non-enzymatic reversible
protein post-translational modification (PTM) where CO2
binds onto the neutral lysine e-amino groups [3]. A novel
mass spectrometry-based experimental technique, TEO
trapping, has been recently used to demonstrate that, for
reasons yvet unclear, CO2 does not bind to every lysine [2].
While informative, this experimental technique is laborious,
which limits our ability to gain a clear and comprehensive
view of the interactions between CO2 and proteins. For this
reason, we are carrying out extensive molecular dynamics
simulations and developing a computational method to
predict which lysine, in any protein, may undergo
carbamylation. We found that standard metrics (pKa,
solvent accessible surface area, and amino acid depth) are
insufficient to singlehandedly explain why some lysine may
be modified, but not others. Therefore, we are now
exploring the wusage of atomic environment vectors,
commonly used in machine learning, for this classification
task.

P-3.24

Computer Simulations of the Bacterial Ribosome Using
a General Purpose Coarse-grained Model Martini
Michal Kolar !, Josef Cikhart !

! University of Chemistry and Technology, Prague, Czech
Republic
Ribosomes are critical biomolecular nanomachines
responsible for protein synthesis in all known organisms.
The function and dynamics of ribosomes can be studied
using molecular dynamics computer simulations. Although
this task remains challenging at atomic level, several studies
have reported all-atom molecular dynamics simulations of
the entire ribosome. However, for certain applications,
atomistic simulations are impractical due to the limited
simulation study, we
investigate the applicability of the coarse-grained MARTINI
model for simulations of the bacterial ribosome. After

timescales achievable. In this

testing several simulation setups, we found that the structure
of the ribosome and its components are generally well
represented
structure, Compared with all-atom simulations of the entire
tibosome, coarse-grained simulations result in a less flexible

compared to the reference experimental

and smaller ribosome. We demonstrate how modifications
of some parameters of the model can enhance the dynamics
of the ribosome to better align with the atomistic model.
Our work provides a detailed protocol for coarse-grained
simulations of the ribosome and highlights aspects of the
model that need improvements.

P-3.25

Substrate and Cofactor Binding in Sultlal Dimer
Governed by Allosteric Mechanisms

Daniel Toth !, Balint Dudas 2, Arnaud B. Nicot ¥, Maria A.
Miteva 4, Erika Balog !

' Department of DBiophysics and Radiation Biology,
Semmelweis University, Budapest, Hungary

* Laboratory of Computational Biology, National Heart,
Lung, and Blood Institute, National Institutes of Health,
Bethesda, MD 20892, Bethesda, MD 20892, United States

* Inserm, Université de Nantes, Centre de Recherche en
Transplantation et Immunologie, UMR 1064, ITUN,
Nantes, France

4 Universite Paris Citée, CiTCoM UMR 8038 CNRS,
INSERM U1268 MCTR, Paris, France

Sulfotransferases (SULTSs) are a class of phase II drug-
metabolizing enzymes that play a crucial role in the
metabolic processing of a wide range of endogenous and
xenobiotic compounds. SULTs form homodimers in vivo.
Since it has been shown that the monomers of SULTIA1
isoform maintain their activity in vitro, the biological
significance of dimerization remains unclear. However,
experimental results show that dimers exhibit greater
catalytic efficiency and stability. To elucidate the mechanism
and the effects of dimerization, molecular dynamics (MD)
simulations were conducted on the monomer and dimer
form of the enzyme, containing no ligands (apoenzyme),
cofactor, and cofactor+substrate. Furthermore, force
distribution analysis (FDA) was used to investigate the
dynamic effect of cofactor and substrate binding on the
dimer structure. The obtained results demonstrate a clear
effect on the apo-dimer on the increase of the ligand binding
gate opening and greater fluctuation of the functional loops
of one monomeric subunit. Furthermore, in the dimer, both
intra- and inter-subunit allosteric effects have been identified
as a direct consequence of cofactor and the substrate
binding,

P-3.26
Substrate Binding in Enzyme Clusters: Effects of

Khodam Hazrati !, Stepan Timr !

' ]. Heyrovsky Institute of Physical Chemistry, Praha 8,
Czech Republic

In living cells, various enzymes have been found to assemble
into transient structures that can appear and disassemble
depending on external conditions. Such assemblies have
been found in wvarious pathways, including glycolysis,
oxidative phosphorylation, purine synthesis, ete. However,
the molecular mechanisms driving their formation and
functional relevance remain poorly characterized.

In this study, we develop a highly coarse-grained
computational model based on insights from all-atom
molecular dynamies simulations to investigate how the
presence of crowders as well as transient interactions
between constituents—enzymes,

enzyme assembly

@ Springer
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MecaNano stands for "European Network for the Mechanics of Matter at the Nano-Scale" is a European
Cooperation _in Science & Technology (COST) Action running_2022-2026. The Action is intended as a broad
international cooperation aiming to advance the multiscale understanding of the mechanical behavior of
nanostructured materials. By combining the expertise of its participants — from experimentalists to simulation, data
management and machine learning experts — it aims to overcome the different bottlenecks limiting the exploration of
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This Third General Meeting will bring together all stakeholders of the MecaNano community in order to discuss
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The General Meeting is opened to oral and poster contributions related to all topics covered by MecaNano:

* Mechanical size effects and nanoscale deformation mechanisms
= Experimental and simulation investigations, including
Nanoindentation

© Nanomechanical testing

o Advanced characterization methods

o Atomistic and Meso-scale simulations

o Finite elements

o Crystalline, amorphous or hybrid materials
* Management of research data in materials science
= Machine learning applications related to the topics above

C

Regular presentations will be 20 min long including Q&A. Poster size is A0 (portrait orientation is
preferred). Please provide an abstract of max. 250 words until 14. February 2025.
Let's connect together!
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Selecting Protein Crystal Structure for Optimal
Scoring of Protein-Ligand Interactions

Miljan Dagi¢*t12, Jindfich Fanfrlik!, and Jan Rezac!

Unstitute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences, Flemingovo
namésti 2, 166 10, Prague — Czech Republic
2Scientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics
Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade — Serbia

Abstract

Non-Covalent Interactions between target protein (P) and ligands (L) determine the
P-L binding affinity. Appropriate approach for modeling P-L binding is based on Semi-
empirical Quantum-Mechanical (SQM) methods. Promising solution for determining P-
L binding affinity predictions is universal physics-based scoring function SQM2.20. Term
predictions refers to the fact that results obtained via simulations are confronted with reliable
experimental results. Performance of SQM2.20 has been rigorously verified over a benchmark
dataset named PL-REX (Protein-Ligand Refined EXperiment) consisting of high-resolution
crystal structures and reliable experimentally determined P-L binding affinities (PL-REX
comprises 10 diverse protein targets, with 164 QM-optimized P-L complexes).

We have examined the variability of SQM2.20 scoring using a single receptor, in case of each
protein target of PL-REX. System preparation for scoring includes annealing of hydrogen
atoms in protein. Hydrogen annealing is affected by the value of random seed, which is set
as input parameter. Out of 100 considered cases (10 protein targets x 10 different random
seeds), 94 cases belong to the interval with absolute difference in squared Pearson coefficient
R"2 from the value averaged per protein target of 0.05. Such result allowed us to establish
the difference in R"2 values of 2 - 0.05 = 0.1 as a significant change in scoring results.
Each of protein targets of PL-REX comprises different protein crystal geometries. The same
applies to protein crystal geometries of two additional CDK2 systems, which were considered.
We have investigated the impact of protein crystal structure on SQM?2.20 scoring result over
PL-REX dataset and two additional CDK2 systems in the next two cases: within ligand
series, and when using protein crystals with different ligands (here CDK2 protein target was
used as an example). Our general conclusion is that the sensitivity of scoring on crystal’s
geometry is low, which is advantageous for applications.

*Speaker
fCorresponding author: mdasic@ipb.ac.rs

sciencesconf.org:mecanano2025:616768
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Role of Trapped Water Molecules at Sliding Contacts in Latth Friction with o — *MiLiars Dagie and locr Stankovic — Scientitic Computng Laboratory, Center for the Study of Complex Systems, Institute of Physics Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
Understanding nanoscale friction within an envirenment which contains water, is crucial for friction-based and g surfaces. From the point of view of Friction Force & {FFM) exp s, it has been ur that the lafice in water iginates from a dry contact state, in case of which all water molecules get expelled from
the gap between the microscope’s tip and the studied substrate:
We have toped an All-Atm Mol Dynamics i sefup, for revisding this understanding by performing a detailed analysis of the impact of water molecules present in the system on the dynamic behavior of the nanotrihological contact between an amorpheus Si02 probe and a monolayer MoS2 substrate.

Cur analysis of stick-slip patterns shows the entrapment of water molecules at the contact interface. These trapped water moecules act as an integral part of the probe and participate in its interaction with the substrate, hence affecting the probe's dynamics and preventing long slips. Surrounding water molecules from the capillary or layer of water exhibit a replenishing effect, acting as a water
resenvoll during the sliding process. Such a enables the preservation of lafice-scale resolution across a range of normal loads

Keywords: Molecular Dynamics: Molybdenum Disulfide; Water; Friction; Stick-Skp
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Evaluating the Properties of Nafion PEMFC Membrane via MD Simulations — «Msreas Jownmoct, Marmies Banorskil, loor Smakoc?, Marce Rvaicel, and Misan Dese? — 2 g SE & Co, KG, b weq 2-4, GB469 i, Germany — i Computing L v, Center for the Study of Complex Systems, Instinne of Physics Beigrade, University
of Belgrade, Pregrevica 118, 11080 Zemun, Serhia

Uniderstanding the nanoscale interactions within Mafion is cruceal for i their performance in Proton Exchange Membrane Fuel Cells (PEMFC). In present a molecular dynamics study of the structural and dynamsc properties of Mafion-water systems under varying hydration kevets using mosecular dynamics simulations. The density of the Nafion-water system is examined o
identity deviations from the ideal additvity rule, providing insights into molecular interactions and structural rearrangements. The radial pair distibution function, radius of gyration, pore-water conact surface, and diffusson coefficients for water and hydronium ions are analyzed to reveal the local organization, solvation quality, porosity, and franspart properties within the hydrated MNafion
membrane, The methadology used to obtain properties of the Nafion-water mixture builds on technigues previously developed for the study of ionic Byuids [1]

[1] I. Stankovic, M. Dasic, M. Jovanovic, A Martini, Langmuir 2024, 40({17), 9049-9058, doi:10.1021/acs. langmuir 4c00372

Keywords: Molecular dynamics; PEMFC; Mafion membrane; Transport properties
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Session Program — Tuesday, 24 September

Room: Chamber Hall
0250 AM  10:20AM  Coffee break Forum Hall Foyer 2

Symposium H - Tuesday Morning / 10:20 AM-12:10 PM Chair: Takeshi Egami

10:20 AM  10:50 AM  Keynote Lecture: A model of thermodynamic stabilization of nanocrystalline grain  Yuri Mishin
boundaries in alloy systems

10:50 AM 11:10 AM  Multiscale model predicting britfle fracture of nanocomponents Miroslav Cerny
11:10AM  11:30 AM The Energetics of Disconnection Nucleation and Glide in Symmetric Tit Grain Himanshu Joshi
Boundaries

11:30 AM  11:50 AM  Capabilities and improvement ability of classical many-body potentials: application to Alessandra Del Masto

hep-Zr
11:50 AM 12210 PM  Insights into Shear-Coupled Twin Boundary Migration: & Comprehensive Analysis Ritu Verma
1210PM  01:10PM  Lunch Forum Hall Foyer 2
Symposium H - Tuesday Afternoon / 01:10 PM-03:00 PM Chair: Yuri Mishin
01:10PM 01:40 PM Keynote Lecture: Atomistic simulations in multi-principal-component FCC Diana Farkas
materials
01:40 PM  02:00 FM  Phase Pattern Formation in Grain Boundaries lan Winter
0200 PM 02:20 PM  Rewealing and Controlling of Dislocation Plasticity, Twinning and Fracture in BCC Zhaoxuan Wu
Transition Metals and Alloys
02:20 PM 02:40 PM  Investigation of Impacts of Spin Inhomogeneity on Screw Dislocation Mobility in BCC Hideki Mori
lron

02:40 PM  03:00 PM  Revisiting Franks Theory for the creation of open-core screw dislocations in 4H-SiC by Georg Holub
molecular dynamics simulation

03:00 PM  03:30 FM  Coffee break Forum Hall Foyer 2
Symposium H - Tuesday Afterncon /03:30 PM-05:20 PM Chair: Diana Farkas
03:30PM 03:50 PM Atomistic Mechanisms of Ring Formation During Catalyzed Carbon Nanotube Wang Rui
Growth

03:50 PM  04:10 PM  Relating Shear Transformations in a Model Glass to Features of the Two-Dimensional Spencer Fajardo
Local Yield Surface

Miljan Dagi¢

D4:10 PM

04:30 PM  04:50 PM  Pseudo-twin boundary improves flow stress and fatigue resistance of TiAl single crystal:  Prof. Dr. Min Yi
atomistic simulations

04:50 FM - 0510 PM - -
05:20PM 07:20 PM  Poster Session 1 Forum Hall Foyer 3

07:20PM 07:40 PM  Poster Award Ceremony Chamber Hall




Poster session 1
uesday - September 24, 2024
|17:20-19:20 Forum Hall Foyer 3

ESyn Partidz'] Presenter IE'TitIe

A 3234 Dmitry Bachurin DFT study of helium dynamics in titanium beryllides
: 3310 Fraser Birks QMMM Style Potential Coupling to Accelerate Simulations
A 3252 Hyejeong Song Theoretical investigation for kinetically pumped charge multiplication in colloidal quantum dots
A 3238 Jose David Creme Angel Bello A DFT mode! of the W(110)/Cu(111) interface
A 3357 Reyhaneh Ghassemizadeh Stability and electronic structure of NV centers at dislocation cores in diamond
A 3031 Yosvany Silva Solis Diffusion modelling of H isotopes through the W/Cu interface
A 3566 Zixiong Wei Oxygen adsorption behavior on various BCC Fe surfaces: A Density Functional Theory study
A 3570 Martin Friak Combined theoretical and experimental study of Fe-Sn intermetallic phases
A 3773 Haneul Kim Catalytic performance of Ru- and W-doped ZrO2 and CeO2 for H202-based scavenger reactions: NEB-DFT investigations
A 3778 Ahmed Gueddouh DFT investigation of the extraordinary properties of the machinable layered ternary nitrideW2AIN
B 3535/Amine Benzerga ‘A discrete dislocation plasticity analysis of size effects in torsion
B 3199 Balduin Katzer A graph database for feature characterization of dislocation networks
B 3458 Dan Mordehai Stochastic strain-to-failure of twinned nanowires
' 3099 Laurent Pizzagalli Plastic deformation in nano-objects: relation between applied stress and local stresses as a function of size and shape
3194 Ronan Madec ‘A semi analytical approach for slip system interactions
B 3192 Rong Mu ‘Constructing high-density dislocations by primary (Nb,Ti)(C,N) to induce massive secondary precipitations in austenitic heat-resistant cast steel during long-term aging
' 3504 Ryan Sills Strength and formation rates of junctions in FCC metals
3195 Shuhao Ren Microstructure Evolution, Strengthening Mechanism, and Fatigue Wear Behavior of Hot Rolled Wear-resistant Steel
3241 vasily Bulatov \Dislocation locks are all distructible
3247 Yang Li A multiphysics framework for defects evolution at the mesoscale
3008 Yves-Patrick Pellegrini Dynamic Shock-Driven Dislocation Dipole Mucleations In a Peierls Model
3124 Baptiste Bienvenu Anomalous slip in body-centred cubic metals
3302 Jonathan Amodeo Pyrough : a new tool to model sample roughness in atomistic and finite element simulations
3058 Markus Stricker Mesoscale modeling of grain boundaries: a model for physical transmission of dislocations through grain boundaries
3222 Matthew Maron High-Temperature Compression of Zr and Refractory HEA Micropillars: Modelling and In-Situ Experiments
3563 Rui Wang Developing Extended Modified Embedded-Atom Method Potentials for Atomistic Modelling on Plastic Deformation of BCC Transition Metals
3185 Sing-Huei Lee A data-based derivation of the internal stress in the discrete-continuum transition regime for dislocation-based plasticity
3717 Sweta Kumari Revisiting the statistics of incipient plasticity
3210 Tomotsugu Shimokawa Interface mediated plasticity in hetero-nanostructured Ti through atomic simulation
3742 Berkin Bal Determination of Cold Work Amount by Mechanical Spectroscopy
3660 Anirvinya Samanyu Tirumala ‘An empirical potential for simulating the effects of helium and hydrogen isotopes in highly irradiated fungsten
3506 Anter EI-Azab Dynamics of Discrete Defect Clusters in Irradiated Solids
3303 Amaud Allera Efficient structural analysis using atomic descriptors
3500 Cristian D. Denton Zanello Creation of a helical structure in a screw dislocation in FeCr and Fe due to the presence of close collision cascades.
3697 David Cereceda ‘A first-principles study on the structural-thermodynamics properties of tungsten-based plasma-facing materials
3154 Duc Nguyen-Manh Multi-scale modelling of detritiation in tungsten and its oxides
3061 Enrique Martinez From anti-Arrhenius to Arrhenius behavior in a dislocation-obstacle bypass: Atomistic simulations and theoretical investigation
3656 Faith Kporha Sputtering of tungsten and deuterium decorated tungsten surfaces
| 3086 Jean-Paul Crocombette Energy stored by defects in CaWO4 ultra low temperature bolometers calculated from cascade simulations with machine learming potentials.
E 3333 Amil Aligayev Evolution of Vacancy Defects in Ni-Based Concentrated Solid-Solution Alloys Driven by Collision Cascades
E 3322 Jan Wrobel Combined effects of irradiation and C/N interstitials in Fe — 3.28 at. % Cr alloys
E 3374 Pamela Camilos Atomic-scale modeling of diffusion in concentrated alloys
E 3632 Sara Adibi Unraveling Time-Temperature Superposition in Cavitation Resistance of Metals with Nonequilibrium Vacancy Concentrations
E 3708 Elchin Huseynov Metal-semiconductor transition investigation of nanocrystalline silicon carbide under neutron irradiation
E 3118 Thomas Jarrin Multiscale simulation of atomic displacements in semiconducting materials
3097 Inam [gbal Lalani Mechanisms of shear localization in high-temperature BCC micropillar compression
?H 3002 Andre] Ostapovec Some aspects of (1 1-2 2) twinning in hcp metals
H 3260 Anissa Acheche Thermal stability of High Entropy Alloy Nanoparticles: an atomic scale study
:H 3276 Jae Hur Atomistic investigation of phase transformations in NiTiCu shape memory alloys
H 3227 Jea-Young Hwang Molecular dynamics simulation study on the deformation behavior of nanotwined NiMo alloys
fH 3018 Kaito Saito Finite-Temperature Molecular Dynamics Simulation of BCC Iron Grain Boundary Fracture Using Machine Learning Potentials.
H 3263 Lei Zhang Developing machine learning potentials for modeling cracks and dislocations in boc iron
IH | 3650 Miljan Dasic Reactive Molecular Dynamics Study of the Nanotribological Properties of Oxidized Vanadium
H 3484 Santhosh Mathesan Dislocation microstructure informed topology in Nanoporous Au Nanopillars
EH 3169 Margot Lucas On the Stability of Nanovoids in Fcc Metals and the Influence of Hydrogen
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Comparison of properties of phosphonium ionic liquids mixed with water
Mateja Jovanoviél?, Igor Stankovié®, and Miljan Dagi¢3#

! Faulty of Physics, University of Belgrade, Belgrade, Serbia

2 Freudenberg Technology Innovation SE & Co. KG, Weinheim, Germany

3 Stientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics Belgrade,
Zemun, Serbia

* Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences, Prague, Czech
Republic

Author list: Mateg a Jovanovié, Igor Stankovi¢, Miljan Dasi¢

We present a numerical investigation of the influence of water content on the dynamic properties of
a family of phosphonium-based room-temperature ionic liquids. The study presents a compelling
correlation between structural changes in water—ionic liquid solutions and thermodynamic and
transport properties across diverse systems. The results for phosphonium ionic liquids are compared
with 1-butyl-3-methylimidazolium hexaphosphate ([bmim]PFs) as a reference. Through this
approach, phosphonium cation structure-related characteristics can be identified and placed within
the broader context of ionic liquids. These insights are underpinned by observed changes in
interaction energy, boiling point, diffusion rate, and viscosity, highlighting the crucial role of water
molecules in weakening the strength of interactions between ions within the ionic liquid. The
investigation aso explains temperature-dependent trends in phosphonium cations, showing that alkyl
group length and molecular symmetry are important tuning parameters for the strength of Coulomb
interactions. These results contribute to arefined understanding of phosphonium ionic liquid behavior
in the presence of water, offering valuable insights for optimizing their use in diverse fields.
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ICNI-IIl Belgrade
3" INTERNATIONAL CONFERENCE
ON NONCOVALENT
INTERACTIONS

June 17" to 21 2024, Belgrade, Serbia

Detailed program is online!

The ICNI is conceived as an international forum, interdisciplinary by its nature, at the core
of Chemistry by its object.

The conference aims to highlight the role of Noncovalent Interactions in Synthesis,
Catalysis, Crystal engineering, Molecular recognition, Medicinal chemistry, Biology,
Materials science, Electrochemical immobilization, etc. including also Theoretical aspects.
All approaches are considered, from fundamental to applied ones and multidisciplinary
studies.
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3rd International Conference on Noncovalent Interactions, 2024, Belgrade
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Sensitivity of the Scoring of Protein-Ligand
Binding Affinity Predictions on Protein Crystal’s Geometry

Miljan Dagi¢," Jindfich Fanfrlik!, and Jan Rez4c¢!
Tnstitute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences,

Flemingovo ndmésti 2, 166 10, Prague, Czech Republic
e-mail: dasic@uochb.cas.cz

Keywords: Protein-Ligand binding affinity predictions; PL-REX benchmark dataset;
semiempirical quantum-mechanical methods; physics-based scoring function SQM?2.20;
impact of crystal’s geometry

Noncovalent Interactions (NCI) between a target protein and ligands determine the
P-L binding affinity. Appropriate approach for modeling the P-L binding is based on the
Semi-empirical Quantum-Mechanical (SQM) methods. Those methods are quantum-
mechanical in the core, but they also include the semi-empirical corrections of the NCI.

Accurate and fast determination of Protein-Ligand (P-L) binding affinity
predictions is highly relevant for the Structure-Based Drug Design (SBDD) branch of
the Computer-Aided Drug Design (CADD) discipline. Naturally, an efficient solution of
this problem would be very attractive regarding the possible applications in
pharmaceutical drug discovery/design, e.g., in hit identification and lead optimization.

A promising solution for determining the P-L binding affinity predictions is an
universal physics-based scoring function SQM2.20". Its performance has been
rigorously verified over a benchmark dataset PL-REX! consisting of high-resolution
crystal structures and trustworthy experimentally determined P-L binding affinities (PL-
REX consists of 10 diverse protein targets, with 164 QM-optimized P-L. complexes).

Each of the ten protein targets of the PL-REX dataset includes different protein
crystal geometries. We have investigated the sensitivity of the scoring on crystal’s
geometry. Besides that, for each protein target we have determined the best reference
crystal, i.e., that crystal which maximizes the scoring results.

Scoring with respect to selected crystal: PL-REX dataset
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Scorng[crystal] - Scoring[selected crystal]

Table 1. Overview of the scoring results (Pearson R?) for the PL-REX dataset

References .
[1] Pecina, A.; Fanfrlik, J., Lepsik, M., Rezac¢, J., Nature Communications 2024, 15, 1127.
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GENERAL MEETING OF MECANANO COST ACTION 2024

MecaNano stands for "European Network for the Mechanics of Matter at the Mano-Scale” is a European Cooperation in Science &
Technology (COST) Action running 2022-2026. The Action is intended as a broad international cooperation aiming to advance the
multiscale understanding of the mechanical behavior of nanostructured materials. By combining the expertise of its participants —
from experimentalists to simulation, data management and machine leaming experts — it aims to overcome the different
bottlenecks limiting the exploration of mechanical size effects. MecaNano provides its members with numerous opportunities to
interact and collaborate, e.g. through dedicated workshops, symposia and summer schools, or by funding the mobility between
participants.

This Second General Meeting will bring together all stakeholders of the MecaMano community in order to discuss scientific
progress in our field(s) and plan common activities, We are looking forward to your participation! This meeting is a good
opportunity to meet your counterparts of the small-scale mechanical characterization community.

Final Program is available!
Einal Program and Abstract Book
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Please note: Poster printing is not available by the event organizers. If you believe you will have troubles transporting a poster
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print on fabric.
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Normal Dynamics - method development and
applications

Miljan Dagi¢*h?, Antonio Cammarata!, and Paolo Nicolini®

1Department of Control Engineering, Faculty of Electrical Engineering, Czech Technical University in
Prague, Technicka 2, 16627 Prague, Czech Republic — Czech Republic
2Scientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics
Belgrade, University of Belgrade — Pregrevica 118, 11080 Belgrade, Serbia, Serbia
3Institute of Physics, Czech Academy of Sciences, Na Slovance 2, 18200 Prague, Czech Republic —
Czech Republic

Abstract

Normal Dynamics (ND) is a nanomechanical simulation method, the core of which is

integration of the Newton’s classical mechanics equations of motion, by adequately sampling
the reciprocal space. Adequate sampling strategies and their capability of producing dynam-
ical trajectories at the ab initio level with low computational demand will be discussed. ND
method enables to: (1) obtain a systematic improvement of the accuracy, (2) to fine tune
the computational resources’ demand, and (3) to consider the atomic distortions happening
across large distances, without the need of using large unit cells.
Theoretical background of the ND method is based on determining the phonon structure of a
material. We will present several case studies which illustrate the method’s applicability and
computational performance. It will be explained that this simulation method has a general
orientation, and it can be used for simulating: (a) periodic, (b) semiperiodic, and (c¢) finite
systems (such as (a) crystals, (b) slabs, and (c) molecules).

Authors have implemented the ND method in the Fortran programming language (thus
achieving high computational efficiency), and named the developed software - PINDOL
(Phonon-Inspired Normal Dynamics of Lattices). PINDOL is an open-source software pack-
age for performing atom dynamics in the NVE and NVT ensembles (link for the free down-
load: https://github.com/acammarat/pindol).

*Speaker

sciencesconf.org:mecanano2024:533360



Exploring influence of water on the friction on two
dimensional surfaces

Igor Stankovic*!, Olivier Noel?, and Miljan Dasi¢!

!Scientific Computing Laboratory, Center for the Study of Complex Systems, Institute of Physics
Belgrade, University of Belgrade, Pregrevica 118, 11080 Zemun — Serbia
2Institut des Molécules et Matériaux du Mans — Le Mans Université, Institut de Chimie - CNRS
Chimie, Centre National de la Recherche Scientifique — France

Abstract

This presentation explores water’s influence on dynamic tribological contact in two sys-
tems: hydrophilic monolayer MoS2 and hydrophobic graphite interfaces. We reveal distinct
stick-slip patterns at atomic resolution in the MoS2 system. Simulations highlight water’s
role in preventing prolonged slips by maintaining separation between solids. We explore the
influence of water in both fully immersed conditions and air, emphasizing capillary water
effects. Shifting the focus to hydrophobic interactions, our investigation challenges the con-
ventional understanding of water expulsion in such contacts. We introduce a mechanism
involving a droplet produced within the sliding nano-contact through the accumulation of
water adsorbed on the substrate. The presentation concludes by demonstrating that a full
slip regime of the droplet on the hydrophobic substrate explains the experimental tribo-
logical behavior. This research advances our understanding of dynamic friction on water
molecule-contaminated surfaces, offering implications for industrial applications.

*Speaker

sciencesconf.org:mecanano2024:532984
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Enhancing protein-ligand binding affinity via optimal selection of water molecules — =Mian Dedic, Jupficn Fars

Accurate and fast determination of protein-bgand (P-L) binding affinity ref afol problem of nal A i solution is an universal physics-based scoring function SQM2.20 hased on sen | uanty methods. Its performance has been nigorously verfied over a henchmark dataset PL-REX consisting of high-resalution
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crystals. For each protein target, we determined the best reference crystal which maximizes the scoring results.
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INFLUENCE OF WATER QUANTITY ON THE NANOSCOPIC
FRICTION ON MONOLAYER MOS: INVESTIGATED WITH
MOLECULAR DYNAMICS

Miljan Dagié¢!, Igor Stankovié-

! Scientific Computing Laboratory, Center for the Study of Complex Systems,

Institute of Physics Belgrade. University of Belgrade, Pregrevica 118, 11080 Belgrade (SRB)

" Corresponding author: mdasic@ipb.ac.rs

We have developed and utilized a molecular dynamics (MD) simulation setup in order
to investigate the nanoscopic friction on monolayer crystalline MoS82, 1n the presence of two
principally different quantities of water. Our simulation setup mimics a standard AFM
experiment - comprising an amorphous 5102 probe and a monolayer MoS2 sample. Presence
of two different quantities of water in our simulations matches experimental conditions of’

(1) air humidity (formation of a water capillary around the probe, without a full layer of water
formed between the probe and the sample), and (2) full water layer (probe is fully immersed
into water).

We conducted two modes of simulations: mode 1 - vertical approach (along the z- axis)
of the Si02 probe towards the MoS2 plate, and mode 2 - lateral sliding (along the x- axis) of
the MoS2 plate. We have obtained trapped water molecules in the probe-sample gap in all
mode | simulations, where their number drops with the temperature increase. Using mode 2
simulations, we obtained well-defined stick-slip friction curves. We found that an increase of
the normal load applied on the probe leads to a better pronounced stick-slip behaviour, as seen
in AFM experiments. Simulated probe-sample system with capillary water exhibits a lower
friction coefficient than the system with full water layer, as a consequence of vacuum instead
of water, surrounding the probe.

Our simulation setup includes quite a large number of atoms — 94163 in total, out of
which there are 23497 water molecules (in case of full water layer). Taking into account the
number of simulated atoms, it was necessary to make use of the NVIDIA-GPU acceleration.
Our supercomputer PARADOX at the Institute of Physics Belgrade (SRB), on which we carried
out simulations, has a significant number of nodes, with 16 GPU processors on each node and
we were extensively employing them.
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Nanoscopic Friction on Monolayer Mo0S> in Presence of Water
Investigated with Molecular Dynamics — eMiLjaN DaSi¢ and
Icor Stankovi¢ — Scientific Computing Laboratory, Center for the
Study of Complex Systems, Institute of Physics Belgrade, University
of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

We have implemented and applied a molecular dynamics (M D) sim-
ulation setup in order to study the nanoscopic friction on monolayer
MoS> plate in the presence of different quantities of water. Our setup
mimics a standard AF M experiment, including an amorphous Si02
probe, a monolayer crystalline MoSs plate, and water molecules in-
between. Presence of water molecules matches experimental conditions
of air humidity. We studied two different quantities of water: (1) full
water layer - S102 probe is fully immersed in water and surrounded
by water molecules, and (2) capillary water - water forms a capillary
around the SiO2 probe, with lateral vacuum gaps. We conducted two
modes of simulations: vertical approach of SiO2 probe towards M oS>
plate and lateral sliding of SiO2 probe. There are always trapped
water molecules in the gap between the probe and the plate; their
number drops with the increase of temperature. We have obtained
well-pronounced stick-slip friction loops; we found that an increase of
the applied normal load leads to the more pronounced stick-slip be-
haviour, as seen in AFM experiments. The amount of water present
in the studied nanoscopic tribosystem has a pronounced impact on the
stick-slip frictional behaviour.
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Tribological Properties of Selected Vanadium Oxides Inves-
tigated with ReazF F molecular dynamics — eMiLiaN Dasié!:2,
ILia PonoMAREV!, Tomas Porcar!, and PaorLo NicorLini! —
IDepartment of Control Engineering, Faculty of Electrical Engineer-
ing, Czech Technical University in Prague, Technicka 2, Prague 6,
16627, Czech Republic — 2Scientific Computing Laboratory, Center
for the Study of Complex Systems, Institute of Physics Belgrade,

University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia

Providing effective lubrication at high temperatures/pressures and in
oxidative environments is relevant for various industrial applications,
such as turbomachinery and cutting tools. Promising solutions are
oxidation-resistant hard coatings consisting of binary or ternary films
(e.g.,Cr—N,Ti—N,Cr—Al— N, Ti— Al— N) doped with vanadium.
The amount of oxygen present in an oxidative environment can be var-
ied, leading to different vanadium oxide stoichiometries. We investi-
gated tribological performance of under-oxidized vanadium lubricants,
selected based on available experiments. We conducted a ReaxF'F
molecular dynamics study on selected stoichiometries {V203, V305,
V8O15, VoO17, VO3} at elevated temperatures {600, 800, 1000} [K]
and pressures {1, 2, 3, 4} [GPa]. Our tribosystem consists of two rigid
V505 layers, and a vanadium oxide in-between. At a fixed temper-
ature, we did not notice significant changes of the friction coefficient
with stoichiometry. All considered stoichiometries provide effective
lubrication. Our study is relevant and interesting for the design of
vanadium doped oxidation-resistant hard coatings.
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Tribological Properties of Selected Vanadium Oxide

Stoichiometries Studied with Reactive Molecular
Dynamics

Providing effective lubrication at high temperatures/pressures and in oxidative environments is relevant for
various industrial applications, such as turbomachinery and cutting tools [1,2]. Promising solutions for such
conditions are oxidation-resistant hard coatings consisting of binary or ternary films (Cr-N, Ti-N, Cr-Al-N,
Ti-Al-N) doped with an additional element which can diffuse to the surface of the coating and form an oxide
layer that serves as a lubricant. Vanadium became a popular dopant since its oxides melt at considerably low
temperatures, hence providing liquid lubrication.

The amount of oxygen present in an oxidative environment can be taken as a study parameter, leading to the
consideration of different vanadium oxide stoichiometries. This study aims to explore the tribological per-
formance of under-oxidized vanadium lubricants, selected in accordance with available experimental studies
(3].

We present a reactive molecular dynamics study on the tribological properties of five vanadium oxide stoi-
chiometries {V203, V305, VsO1s, VoO17, V Oz} at elevated temperatures {600, 800, 1000} [K] and pressures
{1, 2, 3, 4} [GPa]. Our tribological system consists of two rigid V205 layers, modeling two solid surfaces in a
tribocontact, and a vanadium oxide with stoichiometry labeled as V,O,, confined between them. Under the
imposed working conditions, all studied vanadium oxides were amorphous.

We have employed an atomistic model within the ReaxFF (reactive force field) potential to describe the inter-
actions of vanadium and oxygen atoms. Sliding simulations were implemented in the reax/c package of the
LAMMPS code [4].

By applying a linear fit on the dependence of the sliding force F, on the normal load F:
F, = COF - F, + F?,

we extracted the coefficient of friction COF and the sliding force at zero load F (adhesion com-
ponent of the friction force). At a fixed temperature, we did not notice significant changes of the
friction coefficient with stoichiometry. The values which we obtained for the COF (~0.2 at 600 K,
~0.15 at 800 K and ~0.1 at 1000 K) are in good agreement with the previously determined results for
amorphous V5Os lubricant at the same temperatures [5]. We concluded that all considered VO,
stoichiometries (i.e., under-oxidized vanadium) are going to be an effective lubricant. The friction
coefficient COF decreases with the increase of the temperature. We observed the increasing trend
of the adhesion-related offset of the friction force F¥ with the decrease of the oxygen content in
V2O, lubricants and explained it by the more-pronounced tendency of vanadium atoms from V,, O,
to bond with oxygen atoms from V505 in oxygen-poorer environments.

Our study on vanadium oxide lubricants provides a reference which is relevant for the design of
vanadium doped oxidation-resistant hard coatings.
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Influence of the Size of Cation on the Structure and
Tribological Properties of lonic Liquids Studied with

Molecular Dynamics

Tonic liquids (ILs) are two-component systems composed of large asymmetric and irregularly shaped organic
cations and anions. Physical properties of ILs like negligible vapour pressure, high-temperature stability, high
ionic conductivity and also a great variety of ILs and their mixtures highlight them as potentially relevant
to lubrication [1, 2]. A large number of variations in IL composition is possible, estimated at the order of
magnitude of 10'® different ILs. From their variety stems the possibility of tuning their physicochemical
properties which can affect lubrication, such as viscosity, polarity, surface reactivity. Hence, it would be
advantageous to figure out general relations between the molecular structure and tribological properties of
ILs.

In this study, we investigate a generic tailed-model (TM) of ILs which includes: an asymmetric cation consist-
ing of a positively charged head (cc = 5) and a neutral tail of variable size (o7 = 3, 5, 9) and a large spherical
negatively charged anion (04 = 10). It represents a more realistic model compared to the simplest one, the
so called Salt Model (SM) [3, 4]. We figured that, although simple, TM model results in striking differences in
equilibrium bulk structure of IL governed by the tail size relative to cationic head: (i) simple cubic lattice for
the small tail, (ii) liquid-like state for symmetric cation-tail dimer, and (iii) molecular layer structure for the
large tail. A mutual feature of all investigated model ILs is a formation of the fixed (stable) layer of cations
along solid plates.

We have investigated the influence of the size of the cationic tail on the response of three ILs to confinement
and mechanical strain, using molecular dynamics simulations in the LAMMPS code [5]. Tribological properties
of three IL models are compared in and out of equilibrium. We have related the evolution of normal force
with inter-plate distance to the changes in the number and structure of confined IL layers. A mutual feature of
all investigated model ILs is a formation of the fixed (stable) layer of cations along the solid plates. The fixed
layer formation is a result of strong Lennard-Jones interaction between the plates and ions. A consequence of
the fixed layer stability is a steep rise of the normal force at small interplate gaps. The steep rise of the normal
force is an effect useful for preventing solid-solid contact and accompanying wear.

Understanding the interplay between different processes in thin lubricant films is important due to the con-
flicting demands imposed on how IL lubricant should behave in dynamic confinement: high load-carrying
capability requires strong adsorption to the surface, while low friction requires low viscosity.
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Tubular structures of magnetic particles: platform
for curvilinear nanomagnetism

We review tubes [1,2] consisting of magnetic dipolar particles as a model for magnetic nanostructures and
show, in particular, how to obtain anti-ferromagnetic states. The tubular assemblies of magnetic particles
can be realized with different thickness, length, and lattice structures. The universality of dipolar interac-
tion concerning the length scale allows the realization of these systems both at the macro scale as dipolar
rotors and mesoscale using magnetic microspheres. Our system consists of tubes created by the assembly
of dipolar spheres. The cylindrical topology results in the breakup of degeneracy observed in planar square
and triangular packings. As far as the ground state is concerned, the tubes switch from circular to axial mag-
netization with increasing tube length. All magnetostatic properties found in magnetic nanotubes, in which
the dipolar interaction is comparable to or dominant over the exchange interaction, are reproduced by the
dipolar tubes including an intermediary helically magnetized state. Besides, we discuss the antiferromagnetic
phase resulting from the square arrangement of the dipolar spheres and its interesting vortex state [2]. The
proposed system should enable research of tubular magnetic nano-devices at scales that are more accessible
for observation simultaneously avoiding material imperfections, existing in solid-state counterparts.

References

1. L Stankovi¢, M. Dasi¢, J.A. Otalora, C. Garcia, “A platform for nanomagnetism-assembled ferromagnetic
and antiferromagnetic dipolar tubes”, Nanoscale vol. 11, p. 2521-2535, 2020.

2. R. Messina, L.A. Khalil, I. Stankovic, “Self-assembly of magnetic balls: From chains to tubes”, Physical
Review E vol. 89, 011202226, 2014.
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Non-equilibrium molecular dynamics investigation
of a model ionic liquid lubricant for heavy-duty
applications

In the current work, we present a modeling approach for simulating mesoscopic phenomena related to lu-
brication. Our geometry allows a variable confinement gap and a varying amount of lubricant in the gap.
We have implemented and compared several coarse-grain molecular dynamics descriptions of an ionic liquid
(spherical model and model with cation tail) as a lubricant that can expand into lateral reservoirs. The re-
sults have revealed two regimes of lubrication, and elastohydrodynamic one under low loads and one with
low, velocity-independent specific friction, under high loads. The observed steep rise of normal forces at small
plate-to-plate distances is an interesting behavior that could potentially be exploited for preventing solid-solid
contact and wear.
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Mihajlo Srec¢kovié

Analiza magnetnih
tubularnih struktura u
homogenom magnetnom
polju

U ovom radu ispitane su prstenaste i tubularne
strukture sastavljene od nanocestica sa stalnim
magnetnim dipolnim momentom u prisustvu ek-
sternog vertikalnog (orijentisanog duz z-ose) ho-
mogenog magnetnog polja. Prstenaste strukture
su strukture sastaviljene od magnetnih nanocestica
tako da se svi centri cestica nalaze na kruznici is-
tog poluprecnika. Sto se tice tubularnih struktura,
ispitane su AA i AB tube. AA tube su strukture
sastaviljene od magnetnih nanocestica koje se do-
bijaju redanjem prstenova jedan preko drugog duz
z-ose, bez ikakve relativne rotacije izmedu sused-
nih prstenova. AB tube su strukture sastavijene
od magnetnih nanocestica koje se dobijaju tako
Sto se redaju prstenovi jedan preko drugog sa rel-
ativnom rotacijom, tako da je svaka cestica koja
cini jedan prsten pozicionirana izmedu dve ces-
tice iz prethodnog prstena. Razvijene su numericke
simulacije u programskom paketu MATLAB koje
su zasnovane na metodu molekularne dinamike.
Odredeno je kriticno eksterno magnetno polje pri
kojem prstenasta struktura puca i razdvaja se u
nanocestice od kojih je sastavljena. Ovo kriticno
polje raste sa povecanjem broja cestica do broja
od 9 cestica, a zatim opada. Kod tubularnih struk-
tura sastavijenih od 2 prstena se javljaju 2 kriticna
magnetna polja, ukoliko je broj cestica po prstenu
veci od 4. Kada magnetna indukcija ima vrednost
prvog kriticnog magnetnog polja, struktura puca i
razdvaja se u prstenove od kojih je sastavljena, dok
pri drugom kriticnom polju se razdvaja u individu-
alne nanocestice.

Teorijski uvod

Cestice sa stalnim dipolnim momentom poznate su
po svojim samoasembliraju¢im osobinama. Mag-
netne strukture imaju Siroku primenu u nan-
otehnologiji (Whitesides 1 Grzybowski 2002), tako
da je od izuzetnog znacaja znati kako se one pon-
asaju. U biologiji, tubularne strukture su rel-
evantni samoasembliraju¢i objekti koji su pron-
adeni u nekim vrstama bakterija 1 u celijskim
mikrotubulama. Magnetne cestice se spontano
mogu rasporediti tako da grade tubularne struk-
ture (Stankovi¢ 1., Dasi¢ M. 1 Messina R. 2016.).
U ovom radu posmatrana je dinamika magnetnih
tubularnih struktura u spoljasnjem vertikalnom ho-
mogenom magnetnom polju. U tu svrhu razvijene
su simulacije zasnovane na metodu molekularne di-
namike u softverskom paketu MATLAB.

Magnetne Cestice

Magnetne Cestice se mogu definisati svojim dipol-
nim momentom i na¢inom na koji on interaguje sa
magnetnim poljem. Cestica i sa dipolnim momen-
tom p; stavljena u magnetno polje indukcije B ima
potencijalnu energiju

Upy = —p, B (1)

gde je UL potencijalna energija interakcije sa
magnetnim poljem. Iz jednacine (1) se moze
primetiti da ¢e Cestice teziti da poklope svoje
dipolne momente sa magnetnim poljem kako bi
minimizovale energiju. Ovo je jedna od bitnijih os-
obina magnetnih Cestica.

Magnetne cCestice takode stvaraju oko sebe
magnetno polje, ¢ija se indukcija moze odrediti jed-
nacinom

Mihajlo Sreckovic¢ (2005), Lebane, Nikole Pasi¢a
2, ucenik 3. razreda Gimnazije "Stojan Ljubic¢”
Mentori:

Dr Miljan Dasi¢, Institut za fiziku, Univerzitet u
Beogradu

Nikola Petreski, Elektrotehnicki fakultet,
Univerzitet u Beogradu

ZBORNIK RADOVA 2022

FIZIKA o 1



[TPWJIOI 10

['octyjyhu ypenHUK



IMPACT

symmetry FACTOR

an Open Access Journal by MDPI

CERTIFICATE OF SERVICE

AS
Guest Editor of Special Issue
"Symmetry/Asymmetry in Condensed Matter Physics and Engineering Applications"

On. Miljan DaSiC

1. Scientific Computing Laboratory, Center for the Study of Complex Systems,
Institute of Physics Belgrade, University of Belgrade, 11080 Belgrade, Serbia
2. Department of Computational Chemistry, J. Heyrovsky Institute of Physical
Chemistry, Czech Academy of Sciences, 18223 Prague, Czech Republic

Stefan Tochev
Basel, September 2025 Chief Executive Officer



Special Issue

Symmetry/Asymmetry in
Condensed Matter Physics and
Engineering Applications

Message from the Guest Editors

Recent rapid development of computational resources—
both in terms of hardware and software—has made an
enormous impact on the advances in the field of
condensed matter physics as well as in various
engineering applications. Especially, notable
breakthroughs regarding Machine Learning (ML)—and,
more broadly speaking, Artificial Intelligence (Al)—have
enabled us to solve problems that we could not even
imagine solving before. This has also led to the
emergence of novel materials as well as new systems
and phases, whose understanding requires novel
approaches and new ideas. Symmetry/Asymmetry are
fundamental concepts arising in nature, which manifest
across physics and engineering. Research efforts
considering those concepts are always modern and up-
to-date, due to their universal relevance. By
investigating symmetry/asymmetry, we can explore both
established and emerging phenomena. This Special
Issue of the journal Symmetry will focus on the interplay
between the principles of symmetry/asymmetry and the
fields of condensed matter physics and various
engineering applications...

Guest Editors
Dr. Miljan Dasi¢

Dr. Sindy Julieth Rodriguez Sotelo

Prof. Dr. Sonja Grubisi¢

Deadline for manuscript submissions
31 May 2026

Symmetry

an Open Access Journal
by MDPI

Impact Factor 2.2
CiteScore 5.3

mdpi.com/si/254280

Symmetry

Editorial Office

MDPI, Grosspeteranlage 5
4052 Basel, Switzerland
Tel: +4161683 77 34
symmetry@mdpi.com

mdpi.com/journal/
symmetry



https://www.mdpi.com/si/254280
https://mdpi.com/journal/symmetry

Symmetry

an Open Access Journal
by MDPI

Impact Factor 2.2
CiteScore 5.3

mdpi.com/journal/
symmetry

About the Journal

Message from the Editor-in-Chief

Symmetry is ultimately the most important concept in
natural sciences. It is not surprising then that very basic
and fundamental research achievements are related to
symmetry. For instance, the Nobel Prize in Physics 1979
(Glashow, Salam, Weinberg) was received for a unified
symmetry description of electromagnetic and weak
interactions, while the Nobel Prize in Physics 2008
(Nambu, Kobayashi, Maskawa) was received for the
discovery of the mechanism of spontaneous breaking of
symmetry, including CP symmetry. Our journal is named
Symmetry and it manifests its fundamental role in
nature.

Editor-in-Chief

Prof. Dr. Sergei Odintsov

1. ICREA, 08010 Barcelona, Spain

2. Institute of Space Sciences (IEEC-CSIC), C. Can Magrans s/n, 08193
Barcelona, Spain

Author Benefits

Open Access:

free for readers, with article processing charges (APC) paid
by authors or their institutions.

High Visibility:

indexed within SCIE (Web of Science), Scopus, CAPlus /
SciFinder, Inspec, Astrophysics Data System, and other
databases.

Journal Rank:

JCR - Q2 (Multidisciplinary Sciences) / CiteScore - Q1
(General Mathematics)


https://mdpi.com/journal/symmetry

[TPWJIOI 11

IloTBp/Zie o 3aroc/ieny
y UHOCTPAHCTBY



FACULTY OF ELECTRICAL ENGINEERING CTU
Doc. Ing. Zdenék Hurdk, Ph.D.
DEPARTMENT OF CONTROL ENGINEERING

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

Page 1/1

September 09, 2024, Prague

To whom it may concern:

Employment Certificate

We certify that Dr Miljan Dasi¢ has worked at the Czech Technical University in Prague (CTU
in Prague) as a postdoctoral researcher in the period 1.11.2019. - 31.12.2021.

During his employment at CTU in Prague, Dr Dasi¢ participated in Czech-Austrian
international project GF19-29679L (2019 - 2021) "Diffusion control reducing friction of
nanocomposite materials”, which was co-financed by the Czech Science Foundation
(Grantové agentura Ceské republiky — GACR) and Austrian Science Fund (Fonds zur
Férderung der wissenschaftlichen Forschung — FWF).

In case of any further information needed, feel free to contact us.

I B A -
v {8 YyysnN
LEIKD VYHL

Kamila Krupkova

Department of Control Engineering
Czech Technical University in Prague
Technicka 2, 16627 Praha 6, Czech Republic

TECHNICKA 2 +420 224 357 488 VAT CZ68407700
166 27 PRAHA 6 13135@FEL.CVUT.CZ KB PRAHA 6
CZECH REPUBLIC WWW.FEL.CVUT.CZ IBAN BIC



























