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HAYYHOM BERY ool (961
UHCTHTYTA 3A ®U3UKY
Y BEOTPAJY

IIpeamer: Moaba 3a nokperamwe NOCTYNKA 3a H300p y 3Bake BHIIH HAYYHH CAapaJHHK
MOJIBA

Monum Hayuno Behe Mucrutyra 3a ¢usuky y beorpaay ga y ckaany ca IlpaBuinHukoMm o
MOCTYNKY, HAYWHY BpEJHOBAaka W KBAHTUTATUBHOM HCKa3WBamby HayYHOUCTPAKUBAUYKUX
pesyiaTtara WcTpakuBaya MUHMCTpACTBa 3a MPOCBETY, HayKy M TEXHOJOLIKU Pa3BOj MOKpEHE
MOCTYINaK 3a MOj U300p y 3Barbe¢ BULLIM HAYYHU CAPaJHHUK.

Y npunory aocTaBbam:

- Mulsbere pyKoBOKOLA ca TPEUIOroM YJlaHOBa KOMUCH]E;
- buorpadcke nonarke:;

- [pernesn HayyHe aKTUBHOCTH;

- EnemenTe 3a KBaIMTATHBHY OLIEHY HAY4YHOT JIOTIPUHOCA;

- EnemeHTe 3a KBAaHTHTaTUBHY OLIEHY Hay4YHOT JIONPUHOCA;

- Cniucak 00jaB/beHUX HAYYHMX pajioBa U GoTOKOMNUje pajgoBa 00jaB/bEHHX HAKOH MPETXOAHOT
u30bopa y 3Bame;

- [loparke 0 LUTHPAHOCTH;
- Konujy petiemwa o npeTxoaHoM U300py y 3Bambe:;

= IIOI[&THG [pHUJIore ca JoKazuma.

VY beorpany. C nouwToBamem,

ZLA2.2022, Bairabal Mo

Ap Munow Pankosuh



HAYYHOM BERY
UHCTHUTYTA 3A ®U3UKY
Y BEOTPAJTY

Ipeamer: Munubeme pykoBoauona 3a uzbop ap Muioma PankoBunha y 3Bame BHIIH
HAYYHH CApaJHHK

JIp Munom Paukouh 3amocnen je y JlaGopaTopuju 3a aTOMCKe CyaapHe mnpouece
WnctutyTa 3a ¢usuky y beorpagy oa 2013. roauHe. Ha NpOJEKTY HMHTErpalHUX
MHTEPIMCIMIUIMHAPHAX HMCTPaXKHBamka (PUHAHCHpaHWM O] MMHHMCTapCTBAa MPOCBETE, HAYKE H
TeXHONOIWKOr paspoja: O 171020 “@usuka cynapa u (HOTO mpoueca y aTOMCKHM, (6u0)
MOJIEKYTapHUM M HAHOJWMEH3HOHMM CHCTeMMMa”. BHO je aHraKOBaH Ha TMOCIOBAMA
eKCIIEpUMEHTAIIHUX Meperba AndepeHLujalHuX Npeceka aToMa MJIEMEHHUTHX racoBa v MatbHX
MONeyK/ia, Kao M HHTEpaKUHje eNeKTPOHA €a METaJHHM H H30JIATOPCKHM  Kamujapama.
Y4ecTBOBAO je Ha BHIIE MpOjeKaTa Ha PasInIHTHM eKCIIEPUMEHTAIIHIM JIMHHjaMa CHHXPOTPOHA
COJIEWJI nopen Iapusa y @paHiycKoj, Ie je HCTPaXHBAO MHTEpeaKiije GOTOHA U eNeKTPOHA
ca Guomonekynuma. On 2017. roguse je 3anocneH y naGoparopuju 3a J{unamuky Monekyna u
Knactepa, J. Xejposcku UuctutyT 3a @usmuky Xemujy, npu Yeuwikoj akaaemuju li'ayxe %
YMETHOCTH, TJIé je YYeCTBOBAO Ha BHIUE MehyHapOIHHMX MpOjeKaTa MPETEKHO OKYCHpaHHX Ha
eKCIIEpPMMEHTAIHMM MCTPAXKMBAbUMA HHTEPAKLM]E €IEKTPOHA Ca MabHM MOJIEKYIMMA.

C 063upoM /J1a ucryraBa CBe KpuTepHjyme nponucase [1paBUIHMKOM O MOCTYNKY, HAYUHY
Bpe/HOBAbA M KBAHTUTATUBHOM MCKa3MBakby HAYYHOUCTPAKMBAYKMX PE3Y/ITATA MCTPAKHUBAYA
MHUHHCTApCTBA IPOCBETE, HAYKE M TEXHOIOLIKOT pa3Boja, carjiacaH cam ca NOKpeTameM MOCTyIKa
3a u360p ap Musoma Pankosuha y 3Bare BUILIM HAYyYHH Capa/iHUK.

INpeanaxem ga komucujy 3a u3bop ap Munowa Pankosuha y 3Batbe BUIIM HAy4HH CapajHUK
4iHE:

1. np Henan Cumonosuh, HayuHu caBeTHHK, IHCTHTYT 3a dusuxy y beorpany,
2. np Bparucnas Mapunkosuh, HaydHH CaBeTHHK y TeH3MjH, VIHCTHTYT 3a Qu3MKy y

beorpany u
3. mpod. ap I'opan Ilonapuh, penoBun npodecop, @usuuku Qakynrer, YHHUBEP3UTET Y
beorpany
V Beorpany, PykoBoaunai naGoparopuje,
/
21.02.2022. I Arvone W

Ip Henag CumoHoBuh
Hay4YHU CaBETHUK
Wuctutyt 32 pusuky y beorpany




1. BAOTPA®CKH MMOJALM

Pankosuh Mutom je pohen y beorpany 17.06.1986. ronune, onmruna Cascku Benar, Peny6inka
Cpbwuja. OCHOBHY WIKOIY M Cpeliby eNeKTpoTeXHWUKy mkony “Hukoma Tecnma” je moxahao y
Beorpany. OcHoBHe akaneMmcke crynuje Ha PusznukoMm Qakynrery, YHuep3urer y beorpany,
cmep Ilpumemena ¢usuka u undopmartuka, ynucao je 2005. rogune. Y jyny 2012. roguse je
JUIIOMHPAO ca MpocedHoM oueHoM 8.97 u oneHom 10 Ha JUIIIOMCKOM HMCHHUTY Ca TEMOM
“IlppumeHa aKyCTHYKHX MEpEHma Yy BOJIYMETPHJCKO] aHAIM3HM~, TOJI MEHTOPCTBOM JIp 30paHa
Huxonuha. JlooutHuk je Harpane [Ipog. op Jbybomup huprxoeuh 3a HajOOJbU TUTIIIOMCKH paj
onbpamen Ha DusznukoMm Qakynrery ucre roxuue. Y aeuemopy 2012. rogune je ymucao
JOKTOpCKe cTyauje Ha dusznukoM dakynrery, YHuBepsuretT y beorpany. Ox anpuna 2013. roguae
je 3amocined y MHcTHTYTY 3a Qu3uky, Yuusepsurer y beorpany, Llenrtap 3a ¢pu3nky aTOMCKUX
CyAapHHUX TpoIleca, Kao UCTpaKuBad-NMpUIIpaBHUK Ha mpojekty OM 171020 “Dusuka cynapa u
doto mporeca y aTtoMckuM, (O0HMO) MOJICKYJIapHUM M HAHOJMMEH3MOHHM CHCTEMHMA”, KOjH
¢buHancupa MUHHCTapCTBO MPOCBETE, HAyKe U TEXHOJOMIKOr pa3Boja CpoOuje. Ha duzmuxkom
dakynrery, YHuBepsurera y beorpany, y cenrtemOpy 2016. roguHe oa0paHuo je AOKTPOCKY
aucepranyjy mnoa HazuBoMm: DOTOHCKA M €NEKTPOHCKA aKI[MOHA CHEKTPOCKOIHUja TparnupaHux
O6uoMoiekynapHux joHa - O U3JI0BaHUX /10 HAHOCOJIBATUCAHUX YECTHIA”, OJ MEHTOPCTBOM AP
Anekcanapa MuocasibeBrha. YOp30 3aTUM yCIIOCTaB/ba Mel)yHApOJHY capaimky U II0YEB O]
asrycra 2017. roquHe ce mpukipydyje rpymnu 3a JJunamuky Mosekyna u Kiacrepa, J. XejpoBcku
MHCTUTYT 3a ¢(u3muky xemujy, Yemka akagemuja Hayke u ymetrHoctu y Ilpary. Ilon
pykoBoncTBoM Ap Jypaja denopa, HacraBjba HAYYHOMCTPAKHUBAYKU pajl Y OKBHPY IOCIE
JOKTOPCKUX HCTpakMBamba M3 O0JIACTH aTOMCKUX M MOJEKYJICKHX CyJapHUX IIpoleca ca
€JIEKTPOHMMa, T'/Ie yYECTBY]j€ Ha Bullle Mel)yHapoJHUX IIpojeKara.

Pemewe o n360py y 3Bame UCTpakuBau capagHuk je n1oouo 17.06.2014. rogune, 10K je y 3Bamby
HayuyHU capaaHuk ox 27.09.2017. ronune.

Muutomn je aytop/koayrop ykynHo 19 pagosa y Bogehum melhyHaponHum yaconucuma (o uera 5
y kareropuju M21a, 8 y xareropuju M21, 2 y xateropuju M22 u 4 y kareropuju M23), Buie
caoniuTema ca Mel)yHapoJHUX M HALMOHATHMX KOH(epeHIHja, yKibyuyjyhu u 7 npenaBama 1o
M03UBY Ha Mel)yHapoJHUM KOH(EpeHIjama.

OrcidID: 0000-0003-1317-0132
ResearcherID: F-6843-2016



2. IIPEI'JIEJJ HAYYHE AKTUBHOCTH

Hayuna aktuBHOCT 1p Mutonia ParkoBuha Be3aHa je 3a 001acT aTOMCKE, MOJICKYJICKE H XEeMH]jCKe
¢busmKe, Tpe CBera 3a eKCIEepUMEHTAIHA MCTPaKUBaa MpoIeca KOjU HACTajy TpH Cyaapuma
CIEKTPOHA Ca aTOMUMa M MOJIEKYJMMa, Kao M HHTepakiuje (OTOHA U3 CHHXPOTPOHCKOT
paajalioHOT U3BOPA Ca Pa3IMIUTUM OHOJIONIKH PEJICBAHTHUM MOJICKYJIMMa Y TacHO]j (asu.

VY Toky paaa Ha JOKTOpPCKOj aucepranrju Munom PankoBuh je 6uo anrakoBaH Ha npojekty O
171020 “@usuxa cyoapa u ¢omo npoyeca y amomckum, (OUO)MONEKYIAPHUM U HAHO
cucmemuma”, GUHAHCHPAHOM O cTpaHe MUHHCTapCTBO 3a MPOCBETY, HAYKY M TEXHOJOIIKH
pa3Boj PemyOmuke CpOuje (MHTErpadHa M WHTEPAUCIUILUIMHAPHA HCTPaXHBama). Tpajame
npojekra: 2011-2019. PykoBonunar mpojekra je 6uo ap bparucnas Mapunkosuh. I[lopex Tora, ¢
003MpOM Ha MOKa3aHW TAJCHAT U MOTHUBAIU]y 3a €KCIIEPUMEHTATHHU paj, Munom PankoBuh je
Y4ECTBOBAO W Ha JPYTrUM HCTpaxKuBamuMa y JlabopaTtopuju 3a aTOMCKE CyaapHe mpoiece, mpe
CBEra y pPa3BOjy CHUCTEMa 3a HCTPAKMBAE TPAHCMHUCHjE €JIEKTPOHA HUCKUX E€HEepruja Kpo3s
MPOBOJIHE U U30JIATOPCKE MUKPOKAIIMIIApE, TyTEM capajiimbe ca Kojierama u3 Mahapcke.

Taxohe, Muiomr je 610 aHra)koBaH Ha IPOjeKTy OuaTepaiiHe HayuHe capaame u3mehy Cpouje u
Hemauke ,.Micmpasicusarve padujayuonoe owmeherwa /[HK na monexynaprnom nusoy nomohy
elekmpoHcke u ¢omoncke akyuone cnekmpockonuje’ (2014-2015) mox pykoBOACTBOM AP
Anekcanapa MusocaBibeBrha. Y4ecTBOBAO j€ U Ha BHIIE IPOjeKaTa Ha CHHXPOTPOHCKOM U3BOPY
3pauewa COJIEWNJI, mon pykoBojactBoM ap Auekcaniapa MuocasibeBuha y nepuoay (2012-
2016):

e “Inner-shell spectroscopy of nanosolvated Supstance P peptide ions isolated in gas phase”
(2016, main proposer A. Milosavljevic),

e “The interplay between protein folding and its electronic structure probed by soft X-ray
absorption tandem mass action spectroscopy” (2015, main proposer A. Milosavljevic),

e “Inner-shell spectroscopy of nanosolvated protein ions isolated in gas phase” (2014, main
proposer A. Milosavljevic),

e “Influence of nanosolvation onto the ionization energy of multiply charged full proteins
isolated in the gas phase” (2014, main proposer A. Milosavljevic),

e “Nanosolvation-induced stabilization of biopolymers and fragile biomolecular complexes
isolated in the gas phase probed by VUV photoactivation” (2013, main proposer A.
Milosavljevic),

e “Inner-shell spectroscopy of protein ions isolated in gas phase: Near-edge X-ray ion yield
spectra dependence on molecular charge state” (2013, main proposer A. Milosavljevic),

e “Photoionization of nanosolvated nucleotides and nucleoside triphosphates isolated in the
gas phase” (2012, main proposer A. Milosavljevic)

Mehynapoamy capaamy ca YemkuM KosieraMa HakoH oJi0pameHe JOKTOpCKEe AMCepTaluje, JIip
Munom Pankosuh je 3amoueo kpajem 2017. ronrHe TPUKIbYICHEM IPYITH 32 TMHAMUKY MOJIEKYa
u kinacrepa y ,,J. XejpoBcku” MHCTHTY 3a (U3MUKY XeMH]y y Ja00OpaTOpHju 3a €JIEeKTPOH-
MOJIEKYJICKE cyAape, MoJ pyKoBoJCTBOM Jip Muxana ®@apHuka, 10k je 2020. roauHe pykoBoheme
rpyne npeyseo ap Jypaj ®@enop. Hakon nperxoaHor usbopa y 3Bame, pazoM y J1adopaTtopuju 3a



eJIEKTPOH-MOJIEKYJICKEe cynape y llpary, kaHIuaar je TpOIIMPHO CBOjE€ EKCHEPUMEHTAIHO
UCKYCTBO y TEXHHMKama eJEeKTPOHCKE CIIEKTPOCKONHje U TUMe (OKYCHpao CBOjy HAy4dHY
aKTUBHOCT Ha (yHIAMEHTAIHO UCTPAKHUBAME MPOLIECa PE30HALU Y MOJICKYIHMA.

Hamomena: pagoBu o3HaueHH 3Be3auiioM (*) cy myOJMKOBaHM HAKOH MPETXOTHOr u3bopa y
3Bambe.

2.1 UHTepakuMje eJIeKTPOHA ca MOBPLIMHAMA

PazymeBame MexaHHM3aMa KOjU JIOBOJIE JIO pacejama eIeKTPOHa yHa3al MpU CyAapy ca YUBPCTUM
MOBpIIMHAMa U O0jallllbelbe TaKO MTOOHMjEHUX EICKTPOHCKHX CIIEKTapa jeé pejeBaTHO 3a HEKe
nporece U3 00JacT (U3MKE YBPCTOT CTaAMA, a HOTPEOHO je Y MHOTHM TEXHOJIOIIKAM IPUMEHaMa
Kao IITO Cy KapakTepu3alyja MOBPIINHA, AMjarHOCTHKA oliTehema Marepujaia v MOBPIIMHCKA
MonuduKanja Matepujana. JlonaTHO M3ydaBambeM WHTEpPaKLUje HACTEKTPUCAHMX YECTHIA ca
YBPCTHM IOBpIIMHAMa ce Moxe Johu 10 OoJber (QyHIaMEHTATHOT pa3yMmMeBama Ipoleca
pacejama.

KangunaToB gonpuHoc ce caapxkao y MoauduKanuju mocrojehe ekcriepuMeHTamHe MOCTaBKe y
naboparopuju 3a (PU3MKY aTOMCKUX CYyIapHHX Ipoleca Koja je omoryhuiia HCTpakKhuBame
MHTEpaKIje pa3IMYUTHX HENPOBOJAHMX M TPOBOJHUX Kamujapa ca eIeKTPOHHMa, Kao H
YUECTBOBaY y MPHUKYIUbakby U 00paau moaaraka. KOMOMHOBAH je TEOPUJCKH MPHUCTYI KOjU CYy
ypaaune Mabhapcke koiere, ca €KCIEPUMEHTATHOM TEXHHKOM YKPIITEHHX MIIa3eBa Tle Cy
aHAIM3UPAaHU CEKYHJApHU €JEKTPOHHM pacejaHd Ha IUIATMHYMCKO] KallMIapH TOJA Pa3IHYUTUM
yIaJHUM YTIIOBUMA U eHeprujama. JloOujeHo je 1o0po moayaapame H3MEPEHOT U CUMYIUPAHOT
SNIEKTPOHCKOT CIIEKpa HAKOH pacejama ca Kamwiape. Pesynratm cy mokaszand HpUCYCTBO
€JIACTHYHO W HEEJIACTUYHO PACejaHNX €JEeKTPOHA YaK M U3BaH yriia [e(UHICAHUM T'€OMETPH]CKOM
TPAaHCMHUCH]OM, LITO YKa3yje Ha edeKkaT Bohemwa eIeKTpOHa Kpo3 Kalnujaapy IMyTeM BHILECTpYKe
CeKyHIapHe eMHCHje ca IUTATUHYMCKE IMOBpIIMHE, Ka0 W HAaroMWIaBama HaeIeKTpHCama Ha
HeuucTohama.

(M21) A. R. Milosavljevi¢, M. Lj. Rankovi¢, D. Borka, J. B. Maljkovi¢, R. J. Bereczky, B. P. Marinkovi¢ and
K. Tékési,

“Study of electron transmission through a platinum tube*,

Nucl. Instr. Meth. B (2015).

DOI: 10.1016/j.nimb.2014.11.087

(M22)* J. B. Maljkovi¢, D. Borka, M. Lj. Rankovi¢, B. P. Marinkovié¢, A. R. Milosavljevi¢, C. Lemell, and
K. T6kési,

“Electron transmission through a steel capillary”,

Nucl. Instrum. Meth. B, 423, 87-91 (2018).

DOI: 10.1016/j.nimb.2018.03.020

2.2 NuTepakuuja ¢poToHA U eJIeKTPOHA ca OMOMOJIEKYJIUMA

Benuku nonpunoc pa3Bojy MojiepHe GU3HKE J1aj€ H3ydaBamke HHTEPAKIIM]a HACTAIUX MPH MPOIIECY
cynapa elekTpoHa u (poTOoHa ca pa3IMYUTHM aTOMHMAa U MOJIEKYJIMMa, Ca CTAHOBIITA pa3yMeBamba
MHOTHX TpoIieca U3 00JJaCTH aTOMCKE W MOJIeKyJicke ¢usuke, pusuke armochepe, bnodusuke,
acTpodusuke U (HU3NKE YBPCTOT cTamba. DyHIaMEHTAIHO N3YYaBamhe EIeMEHTApHUX IMpolieca U



peakifja MHUIMPAHUX CYy1apoM eJIEKTpOHa ca aTOMUMa U MOJICKYJIMMa MOKE JJOBECTH JI0 OOJber
pasyMeBama MEXaHM3aMa IMPEKO KOJUX ce o0jalimaBajy pa3HU Makpockorcku (hernomenu. Of
MOCEOHOT je MHTepeca N3ydyaBarme HHTepaKkiyje GoToHa T00MjeHIX U3 CHHXPOHTPOHCKUX U3BOPA
ca H30JI0BAaHUM OHMOMOJICKYJIMMa, Kao W YTHIA] NPUCYCTBA BOJICHHX MOJIEKyJda Tj.
HAHOCOJIBATAallMj€ HA yTUIA] BUXOBHUX (DyHIAMEHTATHUX (PU3NIKO-XEMHU]JCKUX 0COOMHA, 300T yCKe
BE3¢ ca pa3yMemEeM MpolLeca paarujaloHor omrehema Ha MOJICKYIapHOM HUBOY.

Hay4Ha akTHBHOCT ¥ JONIPHOHOC KaHAMIATA MPE MPETXOIHOT U300pa y 3Bamke je Ouia Be3aHa 3a
UCTpaKUBamka MpoIleca MHTEPAKIUje eIeKTpoHa U (POTOHA ca OMOMOJIEKYJIMMA, Ka0 W yTHUIaja
HaHOCOJIBaTalyje Ha ocoOuHe OMoMolieKyna. Y OKBUPY OBe TemaTtuke, Musom PankoBuh je
MPEBACXOAHO PATUO TMapajesHO Ha: a) JU3ajHy W pa3BOjy M3BOpPA EJIEKTPOHCKOT Mila3a, Kao
BaKyyMCKOT CHCTeMa, Yy [HWJby KOHCTPYKIMje, TECTUpama W HMMIUICMEHTHpama CHCTeMa 3a
HUCTPKUBAE Cylapa CJIICKTpOHA ca OWOMOJICKyJTuMa 3apo0JbeHUM Y JOHCKO] 3aMIM WA
JIOBEJICHUM y BaKyyM Ha JIPYTd HauuH; 0) Mepemy M 00paju pe3yirara eKCICPUMEHTATHOT
uctpaxkuBama uHTepaknuje “VUV” u “X” ¢oroHa ca OnomosnekynmuMa (HYKICOTHIIA, aMHUHO
KHUCEJIMHE, TIENTUIN W MPOTEHHH), KA0 M HAHOCOJIBATHCAHUM OHMOMOJICKYJIMMA, U30JI0BAaHUM Yy
BaKyyMy ITOMONY jOHCKeE 3aMKe.

VY okBHpY TeMaTHKe a) KaHIUIAT je MoMohy cuMyranuje KpeTama eJIEKTPOHA I0J YCIOBHMA
neuHICaHNM 33a]aTOM T€OMETPHUjOM EJIEKTPOHCKE ONTHKE, UCIIUTHBAO PaJl €JIEKTPOHCKOT TOIIa,
Yy KOHTHHYQJHOM M IIyJICHOM pexumy. JloOMjeHH pe3ynTaTH Cy Ba)XKHHU 3a KOHCTPYKIH]Y H
MMILUIEMEHTAIM]y U3BOpa €JIEKTPOHCKOr Mia3a. Kanaujar je 3aTMM H3BEO EKCIePUMEHTATHY
peanu3anyjy MoBe3MBama €IEKTPOHCKOT TOMA M JOHCKE 3aMKe, NMPH YeMy Cy JOOHjeHH IpBH
pe3ynaTH eNeKTPOHCKH HHAYKOBAaHE JUCOLM]jalje/jOHI3alije MEeNTHIa U MPOTEHHA 3apO0JbEHUX
y JIMHEapHO] KBAaJPYIOJHO] JOHCKO] 3aMid. OBaj €KCIEPUMEHT IPE/ICTaB/ba BEOMa Ba)kaH JI0Ka3
IIPUHIMUINA Ja je Moryhe TOBEeCTH eleKTpoHe cpeamux enepruja (oxo 300 €V) y muHeapHy JOHCKY
3aMKy ca paauo(peKBEeHTHUM eJIeKTpUuHUM nosbuma. [lokasaHo je na neprypOaiuja enepruje u
reoMeTpHje eIeKTPOHCKOT MJla3a MO TAKBUM yCJIOBHHA JOBOJHHO MaJia U J1a je Moryhe pa3nyuuTu
eNIEKTPOHCKY CTPYKTYpY npoTenHa. KoHKpeTHO, pa3noxkeH je abCOPMIIMOHH MUK KOjH OJroBapa
€JIEKTPOHCKO] €KCLUUTAalMju 1S eJeKTpOHAa W3 HajHWXKE JbYCKE YIJbEHHKOBOI aTOMa y BHIIY
HETIONMyH-eHY BE3MBHY MOJIEKYICKYy OpOMTaly 7T Koja OJroBapa TENTHAHOj Besu wusMmely
YIJbEHUKOBHX U @30TOBUX aTOMa.

VY okBHpY TeMaTHKe 0) IPE3EHTOBAHHU Cy PE3yATATH €KCIEPUMEHTAIHOT HCTPAXKUBamba (POTOHCKH
MHJIYKOBaHE JMCOLIMjallMje TIeHTANENTHaa JICYIIMH-eHKe(daauH, y orncery eHepruja 5-14 eV. YV
oIcery eHepruja 10 oko 8 €V, ucnoj eHepruje joHu3aluje, AUCOLMjallfja je WHUIMpaHa
EJIEKTPOHCKOM MOOYIOM MOJIEKYJIa YMME OBAaKBO HCTPaKHMBamE TpYyKa MOTYNHOCT JeTasbHOT
UCHTHUBAbA EIEKTPOHCKE CTPYKTYpE MENTUAA KAa0 U CYCUEeNTHOMIHOCTH OHOMOJIEKYIa y OHOCY
Ha YyATpaJbyOMUYacTO €JEKTPOMAarHeTHO 3pauewme. EKCIeprMEHT je OCTBapeH IOBE3HMBAKEM
JIMHEapHE JOHCKE 3aMKEe Ca CHHXPOTPOHCKUM 3PadeheM H MEPEHEM TaHJIeM MAaCeHUX CIIeKTapa y
¢byaknuju enepruje ¢otoHa. Takohe cy mnpe3eHTOBaHU pe3ylATaTH (POTOHCKU HHAYKOBaHE
JMCOIMjalije 3a UCTe eHepruje (OoTOHA, XUAPATHCAHOT MPOTOHUCAHOT HYKJIEOTHAA a/leHO3HMH
MoHodochaTa. Y eKCIepruMEHTY je TTIOKa3aHo J1a XUIpaTHCakhe TOMEHYTOT HYKJICOTH/Ia YaK U ca
JEIHUM MOJIEKYJIOM BOJIeé JIOBOAM JI0 3HAYajHOT CMamemha HH3EH3UTeTa (parMeHTaluje
MIOMEHYTOT HyKJIeoTuaa. Y eKCliepuMeHTUMa HHTepakirje (oToHa U3 oricera eHepruja omarux X-
3paka ca 3apoOJbeHUM BHILECTPYKO NMPOTOHMCAHUM IPOTEHMHOM YOUKjyTHH, je IOKa3aHO Ja



noBehame CTama HaeleKTpHCcama MPOTEMHAa yTUYe Ha NPOCTOpHY ypeheHOoCcT (cekyHmapHy
CTPYKTYpPY Koja aeduHuUIIe OUOIONIKY (PYHKIH]Y - 0J1 KOMIIAKTHUX J0 U3IYy)KCHHX (opmaluja),
IITO CE MO>KE IOBECTH y BE3Y Ca EIEKTPOHCKOM CTPYKTYpOM IpoTenHa. Haj3ax, ekcriepuMeHTa I
pe3yaTaTi J00HjeHH HHTEPAKIIMjOM €JICKTPOHA U3 TEMATHKE a) Cy yrnopeheHu ca HHTepaKinjama
¢doTtoHa W3 Temartuke 0) 3a UCTH MPOTEUH YOWKjYTHH, NpU YeMy Cy J0oOHjeHa Beoma Ja0o0pa
nokyanama. Mako cy mporecu koju HMHUIMPajy OxxeoB mpouec (u30anuBambe BaJCHTHOT
€JIEKTPOHA, HAKOH EKCIMTAIlH]je eNIeKTPOHA U3 YHYTpallmhe K-bycke) pazinnuuTi 3a ciy4aj GoToHa
(pe30HAHTHH) U eJIEKTPOHA (HEPE30HAHTHH ), TOKA3aJI0 CE J]a CE PEJIAKCAI[MOHU KaHAIN y TaHJIeM
MaceHHUM CIIEKTpUMa J0OpO MOKIIAMNajy.

Hakon nperxomHor n300pa y 3Bame KaHJ1IaT je HaCTaBUO capajmy ca PpaHIlyCKIM Kojierama u
y eKCIepuMeHTHMa Noj pykoBohemeMm ap Anekcanapa MmiocaBibeBuha y paaujaliioHOM
cuaXpoTpoHcKoM noctpojery COJIENJI je HacTaBro HCcTpaKuBama eeKTa HAaHOCOIBATAIIM]jE HA
(byHnameHTanHe OCOOMHE OMOMOJIEKYJIAapHUX jOHA W30JI0BAaHOT M XHIPATHCAHOT MNENTUAA Yy
JOHCKO]j 3aMIIH, ToJ JaejcTBoM (oroHa M3 obmactu Mekux “X 3paka. Kopmihena je Texamka
“NEXAFS” (near edge soft X ray absorption fine structure) cnekrpockomnuje, a pe3yiratu cy
MOKa3aJM 3Ha4ajHo nmoBehame pparMeHTHCamba HCITUTUBAHOT MENTHIa HAKOH HAHOCOBATaIje ca
11 monexyna Boae. KaHnuaaToB JONMpHHOC ce caipikao y NPUIPEMH U U3BOl)ehY eKCIIepUMEHTa,
Kao U NPUKYIUbalky U 00pajy Mmojaraka U3 cepHje Mepema IIe Cy M30J0BaHHM U XUAPATUCAHU
MPEKypcopu MeNTHUja MOABPTrHYTHU AejcTBY (OTOHA eHepruja u3 o0jIacTu Koje OJroBapajy
SIICKTPOHCKO] EKCIMTAIMj KHCEOHUKOBHX aTOMa.

OO0jaBibeHU pPAZOBH W CAONIITEHa IPEACTaBJbajy 3HAYajaH HAyYHH JONPUHOC y 00JacTu
UCTPaXKMBamba UHTEPAKIIMjE eNeKTpoHa U (poToHa ca 6Guomonekyauma. Of nmoceOHOr 3Hayaja je
WCIIUTUBAKE JTUCOIM]jallMj€ JOHA MENTHAAa Yy BaKyyMy Yciel eleKTpoHcke mooyme y “VUV”
00J1acTH UCTIOJ €HEepruje jOHU3alMje, Kao 1 'y oosacTi Mekux “X” 3paka, IITO je 3Ha4ajHO KaKo ca
(yHITaMEHTAJIHOT aclekTa U pa3yMeBama PU3NYKO-XEMHU)JCKUX 0COOMHA OMOMOJIEKYIIa, TaKo U 3a
UCTPaXMBama pajiljallioHor omrehemha Ha MOJIEKYJIapPHOM HUBOY.

(M21a) A. R. Milosavljevi¢, C. Nicolas, M. Lj. Rankovi¢, F. Canon, C. Miron and A. Giuliani,
“K-Shell Excitation and lonization of a Gas-Phase Protein: Interplay Between Electronic Structure and Protein

Folding”,
J. Phys. Chem. Lett. 6, 16 (2015), pp 3132-3138
DOI: 10.1021/acs.jpclett.5b01288

(M21a)* Aleksandar R. Milosavljevi¢, Christophe Nicolas, Milo§ Lj. Rankovi¢, Francis Canon, Catalin Miron, and
Alexandre Giuliani,

“Correction to “K-Shell Excitation and lonization of a Gas-Phase Protein:

Interplay between Electronic Structure and Protein Folding”,

J. Phys. Chem. Lett., 10(23), 7397-7397 (2019).

DOI: 10.1021/acs.jpclett.9b03345

(M21a) Aleksandar R. Milosavljevi¢, Viktor Z Cerovski, Francis Canon, Milo§ Lj. Rankovi¢, Nikola Skoro,
Laurent Nahon, Alexandre Giuliani,

“Energy-Dependent UV Photodissociation of Gas-Phase Adenosine Monophosphate Nucleotide lons: The Role of a
Single Solvent Molecule”,

J. Phys. Chem. Lett. 5, 11 (2014), pp 1994-1999.

DOI: 10.1021/jz500696b



(M21)* Aleksandar R. Milosavljevi¢, Kari Jankéild, Milo§ Lj. Rankovié¢, Francis Canon, John Bozek, Christophe
Nicolas and Alexandre Giuliani,

“Oxygen K-shell spectroscopy of isolated progressively solvated peptide”,

Phys. Chem. Chem. Phys., 22, 12909-12917 (2020).

DOI: 10.1039/DOCP00994F

(M21) Milo$ Lj. Rankovi¢, Alexandre Giuliani and Aleksandar R. Milosavljevic,
“Electron impact action spectroscopy of mass/charge selected macromolecular ions: inner-shell excitation of

ubiquitin protein®,
Appl. Phys. Lett. 108, 064101 (2016).
DOI: 10.1063/1.4941798

(M21) M. Lj. Rankovi¢, F. Canon, L. Nahon, A. Giuliani, and A. R. Milosavljevic,
“VUYV action spectroscopy of protonated leucine-enkephalin peptide in the 6-14 eV range*,
J. Chem. Phys. 143, 244311 (2015).

DOI: 10.1063/1.4939080

(M23) Milos Lj. Rankovié, Alexandre Giuliani and Aleksandar R. Milosavljevic,
“Design and performance of an instrument for electron impact tandem mass spectrometry and action spectroscopy of

mass/charge selected macromolecular ions stored in RF ion trap®,
Eur. Phys. J. D 70, 6 (2016).
DOI: 10.1140/epjd/e2016-70108-7

(M23) A. R. Milosavljevi¢, V. Z. Cerovski, M. Lj. Rankovi¢, F. Canon, L. Nahon, and A. Giuliani,
“VUYV photofragmentation of protonated leucine-enkephalin peptide dimer below ionization energy®,

Eur. Phys. J. D 68, 68 (2014).
DOI: 10.1140/epjd/e2014-40826-y

(M31) M. Lj. Rankovi¢, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevi¢,

“Photoinduced fragmentation of gas-phase protonated leucine-enkephalin peptide in the VUV range®,
Journal of Physics: Conference Series 635, (2015) 012034

DOI: 10.1088/1742-6596/635/1/012034

2.3 UnTepaknuja eaexkrpona ca JJHK

JenHa on HajBAXHUJUX MeETOAa Jieuewmha pa3sHUX BpcTa KaHIepa IyTeM paguo Tepanuje
nozipazymeBa Kopuihemhe BUCOKO €HEPTUJCKUX YecTUIa NomyT (OTOHA, €JIEKTPOHA WM joHA. Y
MPETXOAHUM TOJJMHAMA j€ MOKa3aHo J1a Cy 3a PaJujallMoHo olTeheme Ha MOJIEKYJIapHOM HUBOY
HajBHIIIE OJITOBOPHE HHUCKO €HEPrHjCKe YECTUIIC HACTaJle Kao MOCJeANIa JOHN3aNje MEIrjyMa
MOJT JI¢JCTBOM IPUMApHOI BHCOKO EHEpPrujcKor 3pauema. Mely oBuM uectuiama HajBehu
JOTIpUHOC ommTehermy J1ajy HUCKO eHeprHjcku enekTporu ucroy 20eV. Kao cexyHmapHu TpoayKTH
Npou3BeJeHN y HajBeheM Opojy, MOry ce QuUpekHO HakauuTd Ha Moinekyn HK wmm npyre
Onomoriekyne QopMHpameM Ipella3HUX HETaTHBHUX jOHA, OJHOCHO AaHjOHCKHX CTama -
pe3onaniy. Hajuenrhu kanamu penakcaiiyje OBUX CTamba Cy AUCOLIMjaIija MOJIEKYJIa, @ KOHKPETHO
3a monekyn JIHK mpomec mucormjatuBHOr enekrpoHckor 3axBata “DEA” (dissociative electron
attachment) mosxe 1oBecTH 710 jeTHOCTPYKOT MJIM ABOCTPYKOT KHJIama JiaHIa. [loceOHa maxma je
ycMepeHa Ha eKcllepuMeHTallHe TEXHHUKe Koje oMoryhaajy na ce orpoman Monekyn JIHK yBene



y racHy a3y 0Oe3 omrehema, TIe ce MOXKE HCIUTUBATH TIOJ CTPOTO KOHTPOJIHMCAHUM
EKCIIEPUMEHTAIHAM yCJIIOBUMA Y BaKyyMy. 3a MOOOJbIIakEe TEXHUKE PAJINO0 TEPAIUje O] BEIUKOT
je maTepeca npoHahu Ha4YMH Ja ce paaujaiuoHo omTeheme HajBUIIE ycMepH camo Ha o0oJere
henuje, a 1a ce mpu TOME HE U3BPIIU BEIMKU yTUIA] HA OKOJHO 31paBO TKUBO. Y Ty CBPXY ce
KOpUCTE TMOCCOHM MOJICKYJIM KOjU ce HasuBajy paauoceHcutusepu (radiosensitizers), uwuje
MPUCYCTBO M3a3uBa NMoBehame edekra paaujarmoHor omrehema.

W3 Ounatepanne capajme ca koierama u3 Hemauke, TeMaTHKa HCTPaKMBaba je OMiIa HCTIUTUBAC
MHTEPAKIIMje HUCKO CHEPIUjCKUX EJIEKTPOHA Ca OJMIOHYKJICOTHIMMA MOCEOHO 3aKayeHUX Ha
CTpaHMIIC HAHO-JAMMEH3UOHUX TPOYIIIACTUX CTPYKTypa CAaCTaBJBEHHX O] jEHOCTPYKOT JIaHIIA
JIHK monekyna. Y okBHpY OBE TeMaTHKe, KaHIUIAT j& 3HA4YajHO TOTPUHEO Pa3Bojy, peau3anuju
U 0CIIOCO0JbaBaky CKCIIEPUMEHTAIHE anapype 3a norpede oBux ekcriepuMmeHnara. Kanaupar je
JN3aJHAPA0 M CACTaBUO CIICIHjaJlaH OKPETHU HOCAad 33 y30pKe, y KOME je JOAaTHO MHTETPHCAH
dapajnejeB KaBe3 3a MepemE CTPyje CIEKTPOHA, 3a MOTpede KapaKTepusaluje eJICKTPOHCKOT
Miaza. Y OBHM €KCIEPUMEHTHMA CY HCITUTHBAHE Pa3IMuuTe CeKBEHIE jeqHocTpykor jdanna JJHK
MOJICKYyJIa O3paYMBakEM Ca HUCKOCHEPTUJUCKUM CIIEKTPOHMMA, a 3aTUM Cy HOMOhy TeXHHKe
“AFM” (atomic force microscopy) nponaljeHa u KBaHTH(UKOBaHA TOjeIUHAYHA olNTehema
CCKBEHIIM OJIMTOHYKJICOTHIA, T]IC j€ KaHAUIAT Ja0 3Ha4YajaH JOMPUHOC Y MPUKYILJbahy ¥ aHATU3U
Benukor Opoja A®M caHumaka. Pesynraru cy mokasanm a ce 3HauajHO moBehame mpeceka Tj.
BepoBaTHONE 3a jeHOCTPYKO KHJAme JIaHIAa JOOHja Kaja Ce y OJIMIOHYKJICOTHU]ICKY CEKBEHILY
yMECTO ajieHUHCKe Oase “A” y6anu nyxineotun ¢paynapadun (fludarabine) “2FA”. 13 oe capaame
je TIPOMCTEKAO je[aH pajl y BpXYHCKOM Mel)yHapHOJHOM YacoIUCYy.

(M21a) Jenny Rackwitz, Janina Kopyra, lwona Dabkowska,
Kenny Ebel, Milo§ Lj. Rankovi¢, Aleksandar R. Milosavljevi¢ and Ilko Bald,
“Sensitizing DNA towards low-energy electrons with 2-fluoroadenine”,

Angew. Chem. Int. Ed. 55, 35 (2016).
DOI: 10.1002/anie.201603464

(M23)* Jenny Rackwitz, Mile$ Lj. Rankovi¢, Aleksandar R. Milosavljevi¢ and 11ko Bald, “A novel setup for the
determination of absolute cross sections for low-energy electron induced strand breaks in oligonucleotides — The
effect of the radiosensitizer 5-fluorouracil”,

Eur. Phys. J. D 71, 32 (2017). [9pp]

DOI: 10.1140/epjd/e2016-70608-4

2.4 UHTepaknmja eJIeKTPOHA ca MOJIEKYJIMMA

EnemeHTapHM mpolecu KOju Y4YecTBY]y Yy (OpMHUpamy €IeKTPOHCKMX pPE30HaHIM HMajy
(GyHIaMEHTaJIHY YJIOTY Y MHOTHUM 00JlacTUMa HayKe U TEXHOJIOTH]je, TIOYEB OJ] acTpoPU3UKe HU
Oouosioruje, ma CBe JO JUCTpUOYIMje eNeKTpUYHE CEHepruje U TEXHOJIOTWje Hu3pajae
MIOJTYITPOBOTHUYKHX eneMeHara. [lox onpel)eHnM ekcriepuMeHTaTHIM YCIIOBUMA, TIPH CyAaprMa
€JIEKTpOHA Ca HEyTpaJHUM MOJIEeKyJIMMa Moke Johu 10 QopMmupama KpaTko-xKuseher
MIPUBPEMEHOT jOHA, Tj. cTama. Taj (eHOMEeH ce yKpaTKo Ha3uBa pe3oHaHIla U Moryhe ra je
UCTPAXUBATH TNPHUMEHOM TEXHHUKE EJEKTPOHCKE CHeKTpockonuje ryoutka enepruje (EELS -
electron energy loss spectroscopy), y K0joj ce MpH 3a/1aToj CHEPTUjU YIaJHUX €IEKTPOHA MEPH
€Hepryja HeeJacTUYHO pacejaHuX eJeKTPOHa ca MOJIeKyna MmeTe. Pasinka oBUX eHepruja, Tj.
EHEeprujcku ryouTtak je y (yHJaMEHTalTHO] BE3W Ca PE30HAllOM M KOPHUCTH 3a JeTajbHO



UCIHUTHBamkE JaTor Mojekyna. [locroje nBa THMA €IEKTPOHCKUX BUOPAIIMOHUX PE30HAHIM KO
Mmouiekyna. Kon mpBor, eHeprujcku ryOMTak ce TayHO MOKJIana ca €HEeprujoM MoTpeOHOM 3a
eKCIIMTAlUjy KBaHTa CIIeU(UIHOT BUOPAIIMOHOT MOJIA IaTOT MOJIEKYJa. Y OBOM CIIy4ajy BHIIAK
eHepruje ynajHor eJeKpoHa oJijIa3u y BUAY CHOHTaHO u3baueHor enekpoHa. Kox mpyror tuma,
SHepruja ymagHor eJIeKTpOHa je HacyMH4YHO pacrnopeheHa mo CBUM MOTryhMM HyKJI€apHUM
cTeneHumMa cio0o1e MoJeKysa, IITO Ha3uBaMo HecrienuduyHa Wi HeoApeheHa ekcuuranuja. Y
TOM CITy4ajy J0JIa3H JI0 TepMallHe €MHCH]e eIEKTPOHA ca MMM €HEeprujama, 3a BEJIMKHU OICer
eHepruja ynaaHux enekrpoHa. HemaBanuum pasBojem 1o aumensznonanHe “EELS” npumehen je
U Tpehu THI eKcuTalmje KOJ HEKHUX MOJIEKYJa, KOJU Ce HE MOXE CBPCTAaTH HHU Yy jEIHY OJI
MPETXOJHO ACPUHMCAHUX THUIOBA. Y OBOM CIIy4ajy MOTY C€ BHUJETH H30a4eHH EJICKTPOHH
TEPMAJIIHUX C€HEPruja y BEITUKOM OICETy YHaJHUX CHEpruja eleKTPOoHa, aji HHXOB CIIEKTap MMa
KapakTep KOju OJroBapa cren(uaHoj eKCIUTaIju.

VY kxoMOMHaLUju ca ekcrnepuMeHTaaHoM TexHukoM “DEA” moryhe je moOutu mupy CiIuky o
¢dbyHIaMEHTAIHUM 0cOOMHAMa MOJIEKYJIa IOBEICHUX Y racHy (a3y y Morieay u3ydaBama mporeca
€JIGKTPOHCKUX PE30HaHIM, Koje cy OuTHe 3a 00Jbe pa3yMeBame Ipolieca U3 MHOTUX 00JIaCTH
HayKe W TeXHoyiorHje. JIompruHOC KaHAuIaTa y OBUM CKCIIEPUMEHTHMA je pa3Boj U yHarpeheme
€JIEKTPOHUKE U aKBU3UIIMOHMX ITporpama Koju cy 10Besu e(pUKaCHU]0j MOTyNHOCTH NPUKYIIbambha
Y aHaJIM3e MoJIaTaKa U3 eKCIIEpUMEHTATHUX Mepema. TokoM pana y 1abopaTopHju 3a eJIeKTPOH-
MoJiekyicke cyaape y Ilpary non pykoBohemem np Jypaja @enopa, kKaHAUAAT je Aa0 3HaYajaH
JTOMPHUHOC EKCIIEPUMEHTATHUM MEpehrUMa M aHaJIM3M pe3yiTara JOOWjeHHX HCTPaKUBAHEM
pa3sHUX MOJIEKYJIa, KOjU ¢y MyOJIMKOBaHHU y BpXyHCKUM MelyHaponHuMm yaconucuMma. Kannunar
je Takole IM3ajHUPA0 M KOHCTPYHCAO HOBY EKCHEPUMEHTAIHY IIOCTaBKY 3a HCIUTHBAE
M30JIALIMOHUX racoBa KOjU ce KOPUCTE Y EHepreTul Kao 3aMmeHa 3a SFe. Y capaamu ca Yemkum
KoJjerama, kopucreh 0By eKCIIepUMEHTAJIHY [TOCTaBKY y KOOWHAIIM]U ca TEXHUKOM HH(palpBeHe
CIIEKTPOCKONHje, KaHAWIAT j€ ypaJuo KBAJIUTATHBHY M KBAHTUTATUBHY aHAJIN3Y MpoJyKara
TOOMjeHNUX IO/ JISJCTBOM EJEKTPUYHOT MPaXKmemha. Pe3ynraTh W3 OBUX EKCIIepHMEHaTa Cy
ucKopuIIheH! 3a CUMYJIalije eIeKTPUYHUX OCOOMHA HOBHX M30JAllMOHMX TacoBa NMpHU AU3ajHY U
KOHCTPYKIIUjH (DYHKIIMOHATHOT TPOTOTHIIA CHUTYPHOCHOT Tpekumgada (Switchgear) kpos
3ajeJHUYKU MpojeKaT ca MelyHapoJHOM KOMIIAaHMjOM Koja ce 0aBM MpOJIajoM NPOU3BOAA U3
obnactu eHepreruke “Eaton”. Kanaunat ce TpeHyTHO OaBU pa3BOjeM HOBE €KCIIEpUMEHTAJIHE
[IOCTaBKE 3a MpOoydyaBame HHTEPAKIMje eNEeKTpPOHAa ca OMOJIOIIKM pPEJIEBAHTHUM MOJIEKYIMMa
pacBOpEeHUM Yy TEYHOCTHMA KOjU C€ AUPEKTHO yBOJE y TacHy (ha3y myreM Kopuilhema TeXHUKE
TEYHHUX MUKPOCKOICKHMX MiazeBa. [loTeH1Mjan oBOr TUIA eKcliepuMeHaTa je MoryhHoct jaa ce
o0e30enn mpoydaBame (PyHIAMEHTaTHUX OCOOMHAa MOJEKylda W OWOMOJIeKyJa Y
eKCIIEpUMEHTAIHUM YCJIOBUMa Te4He (ha3ze TJe ce MPUCYCTBO BOJEHOI OKpYKema (IIpUpOoIHA
CpenrHa CBHX OMOMOJIEKYJa) HE 3aHEMapyje, Kao KOJ CIMYHHX EKCIepUMeHaTa M3BEICHUX Yy
racHoj ¢asu.
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(M2V1)”< Ragesh Kumar T. P., P. Nag, M. Rankovi¢, R. Curik, A. KniZek, S. Civis, M. Ferus, J. Trnka, K. Houfek,
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“Temporary anions of the dielectric gas C3F7CN and their decay channels”,
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3. EJIEMEHTH 3A KBAJIUTATUBHY OLIEHY HAYYHOT JJOIIPUHOCA
3.1. KpaauTer Hay4YHHX pe3yJTara
3.1.1. Hayunu nueo u 3nauaj HayuHux pe3yimama, ymuyaj HaQy4Hux paoosa

Munomr PankoBuh je y cBOM JocajamimeM HaydHOM paay oOjaBuo ykynmHo 19 pamoBa y
mehyHnapoaauM yaconmucuma ca ISI mucre, ox yera S kareropuje M21a (u3y3etHu melyHapoaHu
yaconucu), 8 kareropuje M21 (BpxyHCku MelhyHapoaHu dyacomucu), 2 Kareropuje M22
(ucrakHyTH MehyHapoaHu yacomnucu) U 4 pana y kateropuju M23 (MehyHapoaHH YacOIUCH).
ITopen tora, oGjaBuo je 1 pan xareropuje M31 (mpenaBame 1Mo Mo3UBY ca Mel)yHapOJHOT CKyTia
IITAMIIAHO Yy LIeNUHU), / Kareropuje M32 (mpenaBame Mo MO3MBY ca MehyHapoJHOT cKymia
HITaMnaHo y u3Boay), 18 kareropuje M34 (caommreme ca Mel)yHapoaHOT cKymla IITaMIIaHO Y
M3BOJY), 3 Kateropuje M63 (caommTeme ca cKyla HallHOHAIHOT 3Hayaja MITaMITaHO Y [EJTHHN).



Kanmunar je HakoH mpeTxomHOT u30opa y 3Bame HaydyHH capagHuk oOjaBuo 11 pamoma y
mehynapoaaum gaconucuma ca ISI mucre. O Tora, 2 kareropuje M21a (u3y3etHu MelyyHapoIHH
4acomucu), S pazosa cy kareropuje M21 (BpxyHcku Mel)yHapoaHu yaconucH), 2 paaa KaTeropuje
M22 (uctakHyTH Mel)yHapOHHM YaCOIMCH) B 2 pajia y KaTteropuju M23 (MelyHapoIHU 4aconuch).
[Topen Tora, o6jaBuo je 4 pana kareropuje M32 (mpenaBame 1Mo MO3UBY ca Mel)yHapOIHOT CKyTa
IITaMIIaHO y U3BOAY) M 7 panoBa kareropuje M34 (caommrewme ca mehyHapoaHor ckyma
ITAMIIAHO Y U3BOJY).
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VY npBom panay (Phys. Rev. Lett. 124, 203401 (2020)), pe3yaTatu Cy NpUKYyJbeHH ¥ ,,J. XejpoBCKH”
Wucturyty 3a dusuuky xemujy y Jlaboparopuju 3a eJIeKTPOH-MOJCKYJICKE cynape. Moekyi



HUTPOOCH3EHA j€ WCHUTHBAH JBOJWMEH3MOHAIHOM CIIEKTPOCKOMH]OM EIIEKTPOHCKOT T'yOUTKa
eaepruje (“EELS” - electron energy loss spectroscopy). EkcriepuMeHT mokasyje crennjasaH THIT
eMHCH]je eJICKTPOHA KOji He MOXe OUTH 00jalimbeH npeko nocrojeha agBa MexaHn3Ma BUOpAIIOHE
eKCIUTaluje, TJe CE MPBU THUI Ha3WBa CleNU(pUYHA BHUOpAIOHA EKCIUTANWja, a JAPYrH
Hecrienu¢uyna (Heoapehena) excruranuja. HOBO-OTKpHUBEH THII €KCLUTAIM]E j€ CIIMYaH JPYyroM
TUNy jep TMOKa3yje eMHCH]y TEpPMAaJHHX EJIEKTPOHA KapaKTEpUCTHUYHY 3a HeclenupuIHy
eKCIUTAalH]jy, aJli ca OUTHOM Pa3JIMKOM KOja yKa3yje Ha EeMHUCHOHY CTPYKTYPY, Tj. CEIIEKTUBHOCT
emucrje. KOMOMHOBamEM EKCIIEPUMEHTAIHOT W TEOPH]CKOT TPHUCTYIA Y Paay je MPeaIoKeH
MEXaHH3aM KOju o0jallllbaBa OBaj HOBHM THUIl €MHUCHje elIeKTpoHa. Be3aH je 3a mpucycTBo He-
BaJICHTHOI JUIIONHO Be3aHor crama (non-valence dipole bound state), koju mortwue opn
MHOPALPBEHO aKTUBHUX BUOPAIMOHUX MOJOBAa HEYTPAIHOT MOJIeKyla HuUTpoOeHszeHa. OBaj
MpOHAJIa3aK je BeoMa BakaH 3a (pyHIaMEHTATHO pa3yMeBambe NpoIieca eIEKTPOHCKUX PE30HAHIIN
KOje Wrpajy KJbY4YHY YyJIOTYy y MHOTUM oOOJjacTMMa Kao IITO Cy Ha NpUMeEp acTpodu3uka,
ouodusuka, TUCTpUOyIIHja eIEKTPUYHE EHEPTH]je U TPOU3BO/IHHA MOTYITPOBOAHHKA.

Pesynratu u3 npyror paga (Phys. Chem. Chem. Phys., 22, 12909-12917 (2020)) cy nobujenu u3
excnepumenara ypahenum Ha cuaxporpony COJIEWJI, kpaj ITapuza. KomOuHOBameM merona
€JIEKPO-CIIPEj JOHU3AIM]je U MaceHe CIIEKTPOMETPH]E, OTPOMHHU OMOMOJICKYIT - HEyPOTPAHCMUTED
nentug Cyncranuall (SubstanceP) moeemen je y rachy ¢asy. Ilomohy Hano enektpo-crpej
TEXHHUKE U30JI0BaHU Cy HAHOXHIPAaTHCaHH OMOMOJIEKYJIAPHH JOHU KOjH Cy 03padyeHH OTOHMMA U3
obmactu mMekux “X” 3paka. Kopumihena metona ce nasuBa “NEXAFS” (Near Edge soft X-ray
absorption fine structure) ciekTpockormuja u 300T CBOje CeIEKTHBHOCTH oMoryhasa Jia ce BerKa
KOJIMYMHA EHEPTHje IETIOHY]e y 1aTH OMOMOJICKYJIapHH jOH Ha TaYHO opel)eHrM eHeprujama, Koje
0JIrOBapajy €Hepruju crnenuuuHux atomMa M3 MENTUIHUX Be3a. Y JaTOM pajay jeé KOHKPETHO
ucntuBaHa K Jpycka KHCEOHMKOBHX aromMa M YTHIAj CBEra HEKOJUKO MOJIEKyJa BOJE Ha
¢yHIaMeHTallHEe (PU3UUKO-XEMH]CKE OCOOMHE OMOMOJIEKYJIapHOT jOHAa OBOI HAaHXMJIPaTHCAHOT
nentuaa. Pe3yaTaTu ToKasyjy amlcOpHIMOHE BpX KoOju oarosapa mpenasy Ois Y T(amide) KON
M30JI0BaHOI OMoMoJieKynapHor joHa. [lomaBamem 4 uimm 11 Monekyna Boae, mpumehyje ce
nosehambe MHTEH3UTETa OBOT allCOPMIIMOHOI BpXa ycjel JONMPHHOCA J0JaTHUX KHCEOHMKOBUX
aToMa KOjU NpPHUIa/ajy MOJEKyIuMa Boje. Y NPE3eHTOBAHUM TaHAEM MAaceHHUM CIIEKTpHMa ce
BUIM Ja je Tociequlla HaHOXMIpaTucama NoBehame (parMeHTHCama, OJHOCHO pa3apama
OMoOMoOJIeKylna KUJambeM MNenTuaHuX Be3a. OBU pe3ydaTaTd MpeAcTaBibajy jeJaH oOJf IpPBHUX
eKCTIepUMeHaTa KOju JUPEKTHO Jlaje YBUJ Y MPOLeC paJnjallioHor omTehema Ha MOJIEKyIapHOM
HUBOY.

Pesynratu u3 tpeher paga (Phys. Chem. Chem. Phys., 20, 6838-6844 (2018)) cy npukyrbeHu y
,»J. Xejpocku” MHcTuTy 32 pusnuky xemujy y JlabopaTtopuju 3a eneKTpOH-MOJIEKYJICKE Cy1ape y
[Ipary. ExcniepumMeHT je ypalheH koMOMHOBamEM pe3yJiTaTa ca B€ eKCIepUMEHTaIHE TTOCTaBKe,
npu 4eMy ce o0e 0a3upajy Ha TPOXOUIHOM E€JEKTPOHCKOM MOHOXpPOMATOpy Kao HU3BOPY
enekTpoHa. Anaparypa ca “TOF” (time of flight) netexTopom y myncHom pexxumy kopuirheHa je
3a Mepeme anconytHux BpeaHoctu “DEA” (dissociative electron attachment) mpeceka, mox je
armaparypa ca KBaJpOIOJIHUM MaceHUM (UITPOM, 300T HEITO 00Jbe SHEPIUjCKe Pe30ayluje y
KOHTHHYAJHOM PEXUMY paja, Jana (yHKUHOHAIHY 3aBHCHOCT IpeceKa O] eHepruje ymaJHux



enexkTpoHa. McnuTrBaH je MoKy npurpokhane kucenune (piruvic acid), koju je kao HajMamba
aMUHOKHCeJIMHA peJieBaHTaH 3a MHOre Impouece y arMochepcko] XeMHUjU, acTpPOXEMHJU U
OMOXeMH]jH, jep MOTHYE OJI OKCHJIAIMje OMOTreHWX M aHTPONOTeHUX MpPeKypcopa. AHamu3a
M3MEPEeHUX IMpeceka IMokKaszyje Oorary (QparMeHTanujy, Ipyd 4YeMy HajAOMHHAHTHHJH KaHal
naucolujanuje oarosapa kuaamy “COOH” (kapOokcuiine) Bese. Y nmapiujaiHom npeceky 3a “OH
“ (joH XHMOPOKCHIIHE Tpyle) ce ucThue noBehame HMHTCH3MTETa OKO 6 €V, 0K je KHIambe
XHJPOKCUJIHE Be3€ Y3pOK MojaBibuBama (parmenta (M-H)', mro mpencraBba JOMHUHAHTHU
JMCOLIMjallMOHM KaHaJl peJieBaHTaH 3a MHOre Ouosonike Moisiekyne. CBu OeHnoBU npuMeheHu y
“DEA” mapuujanHuM mpecenuma (parmMeHata MOTHYY OJf JUIOJIHO OMOTYNEHMX PE30HAHIIH
tunoBa 6, © u ®embax. PesynTaty m01aTHO MOKasyjy (parMeHTe KOjH HEe MOTY HACTAaTH Y
“DEA” mporiecy mojeIMHavYHAX MOJICKYJIa, IITO YKa3yje Ha MPUCYCTBO CEKYHIAPHUX peaKiuja
m3Mely mpenmasHEX joHa (Pe30HATHHX cTama ) M, OJHOCHO auMepu3aiuje Hpurpoxhane
KHCEJIHHE.

VY getBpToM paay (Phys. Chem. Chem. Phys., 21, 16451-16458 (2019)) je ucnutuban obeharajyhu
kaunuaatr “CsF7CN” (dnyopoHUTpHIT) KOjU MpEACTaB/ba 3aMEHCKH M3osainoHu rac 3a Ske Ca
pa3BojeM CBECTH O TI00ATHOM 3arpeBamy OJ] BEJIHMKE je BAXKHOCTHU Jla ce MpoHal)y Mame mrTeTHe
antepHaruBe 3a SFe, koju uma Bucokor “GWP” (global warming potential) u ynorpe0y mmpom
CBETa y IOCTpOjelbMMa 3a TUCTPUOYIHMjy €IEKTpUYHE eHepruje. Pe3ynratu cy NpUKYIIbEHH
KopumhemeM eKCIIEPUMEHTAHE IIOCTaBKE Ca TPOXOUZATHUM MoOHoxpomaropom u “TOF”
nerekropoM y Jlaboparopuju 3a enekTpoH-Mosekyscke cyaape y [Ipary. 3mepeH je ancoiayTHH
npecek 3a joHusanujy oBor mosekynaa y obmactu (0-100) eV. Tlpecek ce KOpPUCTH Kao yia3HH
napamMeTap 3a CHMYJAlHWjy eNeKTPUYHHX TMpakmkemha NpU JIW33ajHy BHUCOKOEHEPIeTCKUX
CUTYpHOCHHX NpeKuaaya, 3a JUCTpuOyLujy enekTpuuHe eHepruje. Ilopen Tora oBaj MoJeKyn je
UHTEpECaHTaH M ca (yHJAMEHTAJIHOI CTAHOBUINTA H3ydyaBama IpoLEC INpU EJIEeKTPOH-
MOJIEKYJICKUM cyfapuma. KoOMOMHOBaHM TEOPHjCKHA W €KCIIEPUMEHTAIHH TPHUCTYI TOKa3yje 1a
MIPOLIEC JOHU3AIIH]€ TI0BOIU JI0 MOTIYHE I0CHUI[0jallhj€ MOJIEKYIa, IPU YEMY j€ HajIOMUHAHTHU]U
penakcanuoHu Kanan npousBoama (parmenta CFs3™. Teopujcku mpopadyH MoKaszyje aa ce
MHULMjanHO (hopMHpa jaKo BETUKHU OpOj KATJOHCKHMX CTama ycliel MPUCYCTBA HEMOMYHEHUX
MOJIEKYJICKUX OpOMTana, a Jja ce 3aTUM Op30M MHTEPHOM KOHBEP3UjOM Ycie]l BEMKOr Opoja
CTENEHU cJ000/e HEYTPaTHOI MOJEeKyja, ca OBUX CTama CHUCTEM pelaKCMpa Ha OCHOBHO
€JIEKTPOHCKO CTame KaTjoHa. Pe3ynraTu Takohe mokasyjy Ja 4ak mopesj MoTIyHe AUCOLHUjalyje,
OBaj rac je BeoMa J00ap y NPUKYIJbamky CIOOOJHUX EJIEKTPOHA KOJU HACTA]y y EJIEKTPOHCKO]
JIABMHH TOKOM TIPAXHCHa, alld U JIa C€ Kao MOCTeInIa peakiiija y IpaXmbehy CTBAPajy MITETHH
panukanu kao mto je Ha mpumep CsF4N.

[Metn pan (J. Chem. Phys. 152, 244304 (2020)) je HacTaBak cepuje UCTPaKHBaba W30JAIIMOHOT
raca ()JiyOpOHUTPUIIA, IPU YEMY Cy PE3YJITaTH Takohe MPUKYIJbeHH KOpUIIhemheM KOMOWHAIIH]e
eKCIepUMeHTATHUX MocTaBku y I[lpary. ®dokyc ucTpakuBama je Ha JUHAMHUIM TMpeIa3HHUX
aHjOHCKHUX CTarba OBOT MOJIEKYJIa, a IPUMEHheHa TeXHUKa je BuOpannona “EELS” (electron energy
loss spectroscopy). M3mepeHu eIeKTPOHCKH CIEKTPH IMOKa3yjy CKCIMTAIlUjy BEIHKOr Opoja



BUOPALIMOHUX CTamba, PU YeMY JOMUHAHTHU MOJIOBU OJITOBapajy CTerneHnmMa ciioboae Bubpanuja
“C-C” m “C-F” Be3a y maTtoMm MoJIeKyy. Yclel TUPEKTHE TUITOHE SKCIUTAIMje J10J1a3u 0
rojavyarmka BUOpAIIMOHE EKCIIUTAIlMje M Ha eHeprujama ynaaHux enekrpona oko 0.58 eV u 1.18 eV
JI0J1a3H JI0 110jaBe BUOPALMOHNX PE30HAHIIN, JIOK C€ Ha BUIIUM €HEprujama I0jaBibyjy U IIUPOKE
o' pesonanre. Ilopea WUX, y CIEKTPY e BUAM M CTATHCTUYKA €MHCHja TEPMAIHHX eIeKTPOHA
HUCKUX €HEpruja y BEJIMKOM OIICeTy yMaJHUX EHEepruja eJeKTPOHa KOja OJroBapa MEXaHU3MY
Hecrienupuyne BuOpannone excuuranyje. “DEA” mporec nMa 3a mocjiaeauIly 1mojaBy HEeKOJIHMKO
aHJoHCKHMX ¢parMeHnara, npu 4yemy je HajaomuHaHTHUJU CsF7N° koju ce BUOM Kao BpX y
MaplujaiHOM MpeceKy NpU eHeprujama ymagHuX eleKTpoHa OJIMCKUM HYJIH, JIOK CE€ OCTalH
(bparmenTH Buje Ha eHeprujama oko 1eV. Ilpukazanu pe3ynraTu najy IeTajbHy CIUKY JTUHAMHUKE
Mpesla3HUX aHjoHa KOja je BeoOMa BakKHa 3a pa3yMeBarbe Mpolieca eIEKTPUIHHUX MPAKIHEHA Y OBOM
racy, a THMe ¥ MOJICJIOBakY HETOBUX TUCICKTPUIHIX OCOOHHA.

Pesynratn 10 KOjuX je KaHIAWIAT JOIIA0 W KOjU Cy MpeacTaBibeHH y pajgoBuma 1, 3, 4 u 5
MPEICTaBIbajy 3HaUajaH HAYYHH JOTPUHOC pa3yMeBamy (yHIaMEHTAIHE HHTEPAKIIUje eIIeKTPOHA
ca MOJICKYJIMMa ca CTaHOBHIITA (POPMHPara PE30OHAHIIH, JIOK CY PE3YJITaTh MPEACTaBbEHH y pasy
2 Melhy IpBUM EKCIIEpUMEHTHMAa KOjH JIONPHUHOCE OO0JbEM pa3yMeBamy KOMILIEKCHOT Ipolieca
paaujaunoHor omTehema.

3.1.2. Ilo3umuena yumupanocm HAy4HUX pacoea

ITpema Web of Science nuraTaoj 6a3u, HaydHu pagoBu ap Musoma Pankosuha nutupanu cy
163 nyra, onHocHo 149 myta 6e3 camouutata (h-index=9).

3.1.3. Ilapamempu keanumema padosa u yaconuca

3a mpoleHy KBAJIUTETa 4acoluca y KOjuMa Cy paJoBU MyOJMKOBAaHHM y HACTAaBKYy Cy IpUKa3aHe
KaTeropyuje yaconuca U HUXOB (PakTop yTHlaja, OHOCHO MMIAKT paktop — D (HaBeneHa je
HajOosba BpEAHOCT U3 MEepHo/ia 10 JIBE FOJIMHE YHAa3al o1 Kaja je paja o6jaBibeH). [logByuenu cy
(dakTopu yTHIIaja yaconuca y Kojuma cy 00jaBJbeHU PaJIoBU HAKOH MPETXOIHOT N300pa y 3Bame.

Kareropuja M21a

1 pan y Physical Review Letters (UMD 9.227)
1 pax y Angewandte Chemie (International Edition) (M® 11.709)
3 paxa y Journal of Physical Chemistry Letters (U® 8.709, U® 8.539, D 7.458)

Kareropuja M21

3 pama y Physical Chemistry Chemical Physics (U® 3.676, Ud 3.906, UD 4.132)

2 pana y Physical Review A (U® 3.140, Ud 2.925)

1 pan y Applied Physics Letters (M® 3.142)

1 pax y Journal of Chemical Physics (U® 2.894)

1 pax y Nuclear Instruments and Methods in Physics Research. Section B: Beam Interactions with
Materials and Atoms (M® 1.389)




Kareropuja M22

1 pan y Journal of Chemical Physics (LD 3.448)
1 pax y Nuclear Instruments and Methods in Physics Research. Section B: Beam Interactions with
Materials and Atoms (U® 1.323)

Kareropuja M23
4 pana y The European Physical Journal D (U® 1.393 nBa pana, U® 1.513, D 1.208)

VYkynan umnakt-(gakrop pagoBa aAp Mwunoma PankoBuha m3nocu 82.017, a dakrtop yrumaja
pazoBa y nepuojly HakoH u3bopa y nperxoHo 3Bame je 43.303. Hayunu HUBO U 3Ha4aj pe3ynTraTa
j€ MCKazaH KpO3 YHMICHUILY Ja Cy PaJOBH IYOJMKOBAaHH Y PEHOMHPAHHM YacCOMUCHMAa KOjU
IpeACTaBIbajy pe)epeHTHE Yaconuce y 00JacTH aTOMCKE, MOJIEKYJICKE M XeMHjCKe (DPU3HUKE.

JlogatHu OMONMMOMETPHjCKH TIOKa3aTeJbH NpeMa YIYTCTBY O HAuMHYy IMHCamka H3BEITaja o
n300prMa y 3Bama Koje je yCcBOjuo MaTtuyHu HaydHu 0100p 3a GU3MKY MpUKa3aHU cy y cienehoj
Tabenu:

Nod M CHUIT
YkymHO 43.303 76 11.865
YcepenmeHo 1o YWIaHKy 3.936 6.909 1.078
VYcepenmweHo 1o aytopy 6.917 12.195 1.921

3.1.4. Cmenen camocmannocmu u cmenen yueuwrtha y peanuszayuju paoosa y HayuHum
YeHmpuma y 3emmou U UHOCHPAHCHEY

Hp Musnomr Pankosuh je Tokom pana y JlabopaTopuju 3a Gpu3uKy aTOMCKUX CyJapHUX Mpoleca y
Wuctutyty 3a pusuky y beorpany mox pykoohemwem ap bpatucnaBa Mapunkosuha mnokazao
CaMOCTaJTHOCT M HU3paXEHY CIIOCOOHOCT y MPaKTUYHOM Jiedy H3BOhema eKNepUMEHTaTHUX
MIOCTaBKM, MOYEB OJ IU33jHA, KOHCTPYyKIHMje, U3BeaAlde M Moaudukaluje JenoBa amaparype M
€JIEKTPOHUKE, a 3aTUM U CUMYJIalija eJIeKTPOHCKE ONTUKE U Mo (UKaIHje COPTBEPCKUX J1€TI0Ba
AKBM3UIMOHUX IIporpama.

TokoM MHOroOpOjHUX MOCeTa pa3IMYUTUX MIIA3HUX JIMHHUjA Y CHHXPOHTPOCKOM PaJHjalliOHOM
noctpojery COJIEMJI y ®panmyckoj, mopen Ilapuza mom pykoBohemem np Asekcanapa
MuocaBibeBruha, KaHAMIAT je a0 3HayajaH JONPHHOC CacTaBJbalkby EKCIEPUMEHTAIHUX
MIOCTAaBKHU U MPUKYIJbalky MOJaTaKa, Kako 00paJy Tako M aHaJIM3U BEJIMKE KOJIMYUHE pe3yaTaTa
Mepema, KOjU Cy KacHHje Kpo3 capamy ca (paHIlyCKHMM Kojierama MyOJIMKOBAaHH Y HEKOJIUKO
BpXYHCKUX Mel)yHaponHux yaconuca kareropuja M21a u M21. Tokom oBe capa/iie KaHIUAAT je
MPOIIMPHO CBOje EKCIIEPUMEHTAJIHO MCKYCTBO Yy pa3HMM TexHHMKama. Hajmpe, enekTpo crpej
JOHM3aIIM]je KOja CIIY’KH 3a yBol)erme BEeIMKUX MaKpOMOJIEKyJa y racHy (a3zy, a 3aTUM U MeToJama



MaceHe aKIMOHE CIIEKTPOCKOMHje, TIe C€ Tako MO0OWjeHM jOHH MaKpOMOJIEKyJa ITOBOJE Y
HHTEPaKIHjy ca GOTOHHMA MK elleKTpoHuMa 3 obaactu “VUV” uinn 61arux “X” 3paka (Soft X
ray), ca mu/beM HCTpPaKUBamba (QyHIAMEHTATHHX (U3NYKO-XEMHUJCKUX OCOOMHA OHOJIOUIKU
pElIEBAaHTHUX MaKpOMOJICKYJIa.

Hakon 3aBpuieHor nokropara, Kpo3 capaamy ca Yemkum konerama y ,,J. Xejpocku' UHCTUTYTY
3a ¢usnuky xemujy, Omelbeme 3a JMHAMUKY MOJIEKyJda M Kkiactepa, Jlaboparopuja 3a
UCTPAKUBAIE EJIEKTPOHCKUX CyJapHUX IIpolieca Moja pykoBoacTBoM ap Jypaja Penpopa,
3aMOYMHE CaMOCTaJIaH UCTPAKUBAYKH PaJl U JOAATHO MPOLIMPEHE EKCIIEPUMEHTAIHOT HCKYCTBA
y TEXHHKaMa eJIeKTPOHCKE CIIEKTPOCKoMuje MeToaoM ryoutka enepruje (EELS - electron energy
loss). Kangunar je 3nauajuo gonputeo yHanpeherwy nocrojehix ekcriepiMeHTaTHUX TTOCTaBKU 32
Mepema MpeceKa eNIeKTPOH-MOJIEKYJICKUX Mpolieca, Kao U JAU3ajHy U U3TPaibu HOBUX, KOJU CY
oMoryhmim HOBa UCTpaXWBama BE3aHMX 32 WCIUTHBAkE 3aMEHCKHX racoBa 3a SFe
cymnopxekcadayopua). Tokom oBe capaame Kpo3 Bulie YEIKAX HAUOHATHUX U
MehyHapoaHHX mpojekara moa pykoBohemeM ap Jypaja @enopa, mpomsanuia je Behuna pamosa
KaHJIuJaTa, MyOIMKOBAaHUX HAKOH MPETXOJHOT M300pa y 3Bame y BPXYHCKUM MelyHaponHuM
yaconrcuma kareropuja M21a, M21 u M22 Ha xojuMa je KaHIUAAT 1a0 3Ha4ajaH JOTPUHOC.

3.1.5. Hazpaoe

Munom Parkosuh je nooutHuk Harpasue Ilpog. op Jbybomup Huprosuh 3a HajOOJbH TUTUIOMCKA
pan onOpamen Ha Ouznukom daxyntetry 2012. rogusne.

3.1.6. Enemenmu npumenoue0Ccmu HAy4Hux pe3yimama

HctpaxxuBama Be3aHa 3a edekar Bohema elneKTpoHa Kpo3 MUKPO U Makpo Kamuiape AOMPUHOCE
00JpeM pa3yMeBamy €JIeMEHTapHUX MPoIleca Ha aTOMCKOM HUBOY KOjH CE€ MOT'Y JIOBECTH Y Be3y ca
MpuUMeHaMa y OMOMEINIIMHN, KOHKPETHO 3 Pa3BOj T3B. €EKTPOHCKOT HOXKa, OJHOCHO TEXHUKE 3a
yBOheme enekTpoHa y henwmje.

HcTpaxxknBama WHTEpaknyje (OTOHA M €NEeKTpOoHa ca OMOMOJIEKYTUMa, TEHEPATHO TOTPHUHOCH
00JbeM pazyMeBamy BUXOBUX (PYHAAMEHTATHUX (PU3NIKO-XEMHU]JCKUX OCOOMHA, & TUME U FhUXOBE
CTPYKTYpE KOja je YCKO Be3aHa 3a HUXOBY Owuonomky ¢yHKuujy y henuju. 3ajenHo ca
pazymeBameM yTHIAja BOJE Kao pacTBapada (CTBapHO OKpYXeme Ouomonekyna je BehuHcku
BOJIEHO) Ha (yHIaMEHTaTHE OCOOMHE OMOMOJIEKYJIa IyTeM HCTpakMBarmka HAHOCOJIBATAIlH]e,
MOJKE Ce JIOBECTH Yy Be3y ca HCTpakKHBambeM pajujalluoHOr omTehema *KuBe MaTepuje, IITO je
MOCTICHUX TOJMHA BeOoMa axkTHBHAa oOjacT. bosbe pasymeBame eleMEHTapHHX Ipoleca
paaujanroHor omTehewma moacTuye yHampehemy epuKacHOCTH W TpOHATAKEHY HOBUX
eKCIIepUMEHTAIHUX TEXHHKA ca IPUMEHaMa y paJHoTEPAIjy PA3IMUYUTHX TEIIKUX OOJIECTH.

HcTtpaxkuBama pyHIaMeHTATHUX 0COOMHA MOJIEKYJIa IIyTeM CyAapHUX Mpoleca MpH HHTEPAKIUjH
ca eNeKTPOHMMA, Y BUAY KBaHTHU(UKOBama MpeceKka 3a Mpolece eNaCTUYHUX U HeeJaCTHYHHUX
pacejama €JIeKTpOHa Ha OBHMM MOJIeKyJauMa, oMoryhaBa noOwjame ylna3HHX IapaMerapa 3a
HYMEPUYKO MOJIETIOBAkE PAa3HUX €JEeMEHTapHUX Mpolieca, Mpe CBera BaXKHUX 3a pa3yMeBambe
aTMoc(epcKux mpoleca KOju ce J0BOJAE Y Be3y ca 3alliTUTOM >KUBOTHE CpeIUHE Ha 3€MJbH.
JlogatHo, pe3yiTaTd A0OMjeHH y UCTpaXMBambUMa eNEKTPOHCKHX CyJaapa ca MOJEKyJIHuMa U3



NPUIOKEHHUX PaJi0Ba KaHUIaTa Cy PEJICBAHTHH Cca MPOIIece aCTPOXEMUje U Onoxemuje.

[Tocnenmux rogrHa ce MHTE3WBHO pajy Ha MpOHATAXKEHYy 3aMEHCKUHX racoBa 3a SFe, Koju ce
KOPHUCTH IIMPOM CBETa y TOTOBO CBHM IIOCTpPOjeHbMMa 3a MPOU3BOMAKY H JUCTPUOYIH]Y
CIICKTPUYHE EHEepPruje yHyTap CIeHUjaTHuX ckionoBa (Switchgear). HcrpaxuBama myTem
CyJAapHHX IIpolieca eJIeKTpOHAa ca KaHAWJaTHMa 3aMeHCKHX racoBa kao mrto cy CsF7CN
(Novec4710) nosone 10 OoJber pa3ymMeBama eIeMEHTAPHHUX MPOIieca KOjU UTPajy KIbYUHY YIIOTY
y CIEKTPUYHOM MPAXKHCHY y TTOMEHYTOM racy. JloOujeHu pe3ynraTi uMajy AUPEKTHY MPUMEHY
y cuMyJan#jamMa Koje AOMPUHOCe MOoOoJbIIamy M3ajHa U KOHCTPYKIHje mocrojehe ompeme ca
JaJIeK0 MamMM [ITETHUM YTHIAjeM Ha >KMBOTHY CPEIWHY, KOHKPETHO IyTEM CMambeHha
JONpUHOCA €PEeKTY TI00ATHOT 3arpeBama.

3.2. AHra:;xoBaHocTt y opMupamby Hay4YHHX KaJpOBa

Kannupaar je yuecTBOBao y u3pajiu MacTep paaoBa:

e Jenene Bykosuh, qumnomupanor gusuuapa (Pusnuku dakynrer YHuBep3ureta y beorpany,
2018. ronune)

e  Uge baunh, qunmomupanor pusmuapa (Ousnuku paxynrer YHusepsurera y beorpany, 2015.
TOJIUHE)

Kanaunat je yaecTBoBao y uzpaau AMIIOMCKOT paja:

o Jenene Bykosuh (IIpupomno-maremaruuku (axkyiTeT - CTYAMjCKHA TpOrpam 3a (QH3HKY,
VYuusepsutet y bawoj Jlynu, 2015. ronune)

3.3. Hopmupame Opoja KoayTOPCKHX PaJ0Ba, NATEHATA U TEXHHYKHUX peliemha

VY nepuosly HaKOH IMpeTXoHOT U300pa y 3Bame Aa Munom PankoBuh je o6jaBuo 11 pagosa, of
KOjuX ce 8 padyHajy ca IMyHOM TEXHHOM JIOK je Ha 3 pajaa Buie oj 7 ayropa. Hopmupame M
60710Ba ypaheHo je 1o NpaBUIHKUKY, @ OCTBApEH U HOpMUPaH Opoj M nmoeHa npukaszas je y radenu
y aeny 4. EneMeHTH 32 KBAHTUTATHBHY OlleHY HAYYHOT JONPHHOCA KaHAUWAATa. YKynaH 6poj
M noena je 85.5, HopmupaHux moeHa uma /7.5 mTo je u3HaJ 3axTeBaHOT Opoja 60/10Ba 3a U300p
y 3Bam€ BUIIIM HAYYHU CapaJHUK.

3.4. PykoBoheme npojekTuMa, NOTHPOjeKTHMA U NPOjeKTHUM 3a1alMMa

Kangunar je ydectBOBaO y cienehuM MpojeKTUMa OCHOBHHUX, WHTEPAMUCHUILIMHAPHHUX U
TEXHOJIOIIKAX HCTpaKWBambha MMHHCTApCTBA TIPOCBETE, HAyKe W TEXHOJIOMIKOT pa3Boja
Peny6nuke CpOuje (HaBeneHU cy camMoO MPOJeKTHM 3aJald KOjUMa ce KaHAWJaT 0aBMO HAaKOH
MPETXOTHOT N300pa y 3Bamke):

J (2011-2019) “Dwusuka cynapa u GpoTo nporeca y aTOMCKUM, (0HO0) MOJIEKyIapHUM U
HaHOJMMEH3UOHUM cuctemuma”, (mpojekat OM 171020)

Kanmupnar yuectByje y cnegehuM mnpojeKTUMa OCHOBHHUX, WHTEPIMCUUIUIMHAPDHUX H
TEXHOJIOIIKUX UCTpakuBama Yenike Penmybnuke, moa pykoohemeM np Jypaja @enopa:

e  (2017-2019) Czech Science Foundation Project “Cross sections and dynamics of electron
scattering on molecular systems”, (npojexat J®1)



(2017-2020) Technological Agency of the Czech Republic Project “SF6 replacement in

high voltage switchgear”, (npojekar JD2)

o (2020-2023) Czech Science Foundation Project “Dynamics of electron-induced nuclear
motion in cold molecules®, (mpojexar JD3)

o (2020-2024) MSMT InterCOST project “Electronic and nuclear dynamics in molecules
initiated by electron impact®, (mpojexat JD4)

o (2021-2026) Czech Science Foundation EXPRO project ’Probing and transforming matter
by electrons in liquid jets*, (mpojexar JD5)

o (2022-2024) Technological Agency of the Czech Republic Project “Streamers and

flashover discharges on insulators in alternative gases to SF6”, (nmpojekar JD6)

Ha npojexty OU 171020 ,,®usuka cyaapa u ¢GoTo mpoiieca y arToMcKuM, (O10)MOJIEKyIapHUM U
HAHO CHCTEMHUMa”’, y OKBHUpPY TeMe 2 MHTEpaKIHje ca MOBPIIMHAMA Ha HAHOMETAPCKO] CKAaJH
(HaHOKamuIape, HAHOTAa4yKe) Koje Bojae (YHIMOHANW3ALMjU MaTepujajia Wi MOIU(pUKALUjU
HaHo(uIMOBa, 1p Musom PankoBuh pykoBonuno je 3amatkom 2.1. Kanaunar je 3a motpede oBor
3aJlaTKa ypaauo MoAuQuKaiujy nocrojehe ekcriepuMeHTalHe araparype Tako ITO je TU3ajHUPao
¥ KOHCTPYHCAO CIelHjallaH HOocad Koju je KopuinheH 3a mpuuBpIINere METAIHUX Kamuiapa
pa3MUYUTUX TUIOBA W BeJWYMHA. TuMe je OMOryheHo eKCIepUMEHTATHO HWCIUTUBAE
TPAHCMUCH]€ €TICKTPOHA Pa3HUX €HEPrHja MO/ Pa3IMIUTHM YIIOBUMA KPO3 JaTe Kamuiape, IMITo
je xaHauaar 3atuMm u3BpuMo. Kanpupar je takohe ypaauo cumylnanujy €JlIeKTPOHCKE ONTHKE
aHAJTM3aTOPCKOT JeJia anapaType Kako O ce IMPOBEPHO JTOMPUHOC HEMOXKEJHHOT edeKTa Bolhema
€JIEKTPOHA Ca eJICKTPUYHUM IT0JbUMa HEOINXOHUX 3a pajl aHanu3aropa. HayuHu pe3ynrata Koju
Cy TOM IIPHJIMKOM NPHUKYIIJBEHHU, KPO3 capamby ca Kojerama n3 Mahapcke Koju Cy ganu J0npuHoC
TEOPETCKOM JIeNly UCIIUTHBAamba Cy MyOIMKOBaHU y paay kareropuje M21, a takohe cy u u3noxxeHu
Ha HEKOJIMKO Mel)yHapoIHUX KOH(epeHIrja y BUIy IOCTEep Mpe3eHTAIH]a.

Ha npojexty J®1, np Muomr PankoBuh je 00aBibao MpojeKTHU 3a/JaTak MEpema Ipeceka 3a
€JIEKTPOH-MOJIEKYJICKE CY/Iape, Pa3HUX MOJIEKYJIa PeJIeBaHTHUX 33 ACTPOXEMH)CKE U OMOXEMH]jCKe
nporuece. Pesynraru cy myOiauMkoBaHU y BpXyHCKUM Mel)yHapoJHUM yaconucuma kareropuja M21
U M3JI0KEHU Ccy Ha Mel)yHapoiHUM KOH(epeHLIMjama y BUly TOCTEp U3Jarama.

Ha npojexry J®2, np Munom PankoBuh je o6aBsbao cinenehe mpojekTHe 3a1aTKe:

(a) mepema npeceka 3a eNeKTPOH-MOJIEKYJICKE CyIape 3aMEHCKHX H30JIallIOHNX TacoBa,

(b) mu3ajH M KOHCTPYKIM]y EKCIIEPUMEHTATHE MOCTaBKE 3a HCIHTHUBAKE IPOIyKaTa HAKOH
yTHUIlaja MaplMjaTHoT npaxmbema (partial discharge) y usonanuonum racosuma,

(0) ompehuBame M KBaHTHU(HUKALM]y NpoayKaTa MOOHjEHMX MNapLMjaTHUM MPaXKmbEHUMa Y
M30JIAIIIOHUM racoBUMa. Pe3ynratu cy myOJuKOBaHH y BpXYHCKUM Mel)yHapOIHUM YacOMUCHMa
kareropuja M21 u uznoxxeHu cy Ha MmelyHaponHuM KoH(epeHIMjama y BUIYy NIpeAaBama 1o
MI03MBY Ka0 U IOCTEP U3JIarama.

Ha npojexry J®3, np Musnom PankoBuh ce 6aBu pojeKTHUM 331aKOM JIM3ajHa U yHarpehema
eNIEKTPOHUKE 32 HOBY €KCIIEPHMEHTAIHY ITOCTaBKY 3a MEPEHe €IEKTPOH-MOJIEKYIICKUX Cyapa.

Ha npojexty J®4, np Munom PankxoBuh ce 6aBu NnpojeKTHUM 3a/laTKOM IMpHUIpEMe Mpeiiora
mpojekaTa 3a CHHXpOHTpoHCKe wmucuje (beamtime proposals) 3a motpebe wucTpakuBarmba
SNICKTPOHCKU MHAYKOBaHE HYKJICApHE TUHAMUKE Y XJIaJHUM MOJICKYJIHMa.



Ha npojexry J®S5, np Munom PankoBuh ce 6aBu crnepehuM mpojeKTHUM 3aJaluma:
(a) yuemrhe y mu3ajHy KOMOpE 32 HCIIUTUBAE M CIICKTPOCKOIIH]Y M30JIAIIMOHUX TacoBa,
(0) “VUV” criekTpocKomnuja N30JalMOHUX TacOBa Y OKBUPY CHHXPOTPOHCKUX MHUCH]a.

3.5. AKTUBHOCT Y HAYYHHM U HAYYHO-CTPYYHUM JAPYIITBHMA

e UnaHCTBO y opraHu3anuoHoM onbopy meljyHapoxre xondepenmmje - 3" Int. Workshop on
Dissociative Electron Attachment - DEA CLUB 2018, Prague, Czech Republic.

e YjaHcTBO y opranu3annoHoM o0opy mehynapoane koundepenmje: XUV/X-ray light and fast
ions for ultrafast chemistry expert meeting on biomolecules - XLIC 2015, Fruska
Gora, Serbia.

e  UjaHCTBO y OpraHM3almoHoM oxbopy MeljyHapoase koHbepenumje: 27" Summer School and
International Symposium on the Physics of lonized gases - SPIG 2014, Belgrade, Serbia.

3.6. YTHIaj HAYYHHX pe3yJITaTa

YTunajHOCT HayYHUX paloBa KaHAKWAAaTa je HaBeneHa y onesbinma 3.1. KBaauter HayuyHux
pesyarara. [lyH criucak paioBa aar je y oJieJbKy 5, JOK Cy MOJaIi O UTHPAHOCTU HABEICHH
HAaKOH CITHCKa CBUX PajIOBa.

3.7. KoHKkpeTaH JONPUHOC KAHAUAATA y peajin3aliju paJoBa y HAYYHUM HEHTPUMA y
3eMJbH U HHOCTPAHCTBY

3a BuIIE AeTajba O IOMPUHOCY KaHHUIaTa y pealln3alliji paJoBa Y HAYYHUM IIEHTPUMA Y 3€MJBH
Y HOCTpaHCTBY nornenat oaesbak 3.1.1. Hayunu nueo u 3nauvaj nayunux peyimama, ymuuyaj
Hayunux paooea u 3.1.4. Cmenen camocmannocmu u cmenen yueutha y peanuzayuju paoosa
Y HAYYHUM UEeHMPUMA Yy 3eM/bU U UHOCHPAHCMEY .

3.8. YBoaHa npenaBama Ha KOH(epeHLMjaMa, IPyra npeaaBamba U AKTHBHOCTH

[IpenaBama 1o mo3uBy Ha KOH(pEpEHIIMjaMa Op)KaHa y MepUoAy HaAKOH MPETXOIHOT U300pa y
3BambEC:

M. Rankovié, C. S. Anstoter, G. Mensa-Bonsu, P. Nag, R. Kumar T. P., J. R. R. Verlet, and
Juraj Fedor,

“Vibrational autodetachment following excitation of electronic resonances”,

Proc. 32nd International Conference on Photonic, Electronic and Atomic Collisions - ICPEAC
2021, July 20 - 23, 2021, Progress Report, p.49.

https://www.icpeac2021.ca/

M. Rankovi¢, R. Kumar T. P., P. Nag, J. Koc¢isek and J. Fedor,

“Electron Collisions with Dielectric Gases Considered as SF6 Replacement”,

Proc. 30th Summer School and International Symposium on the Physics of lonized Gases -
SPIG 2020, August 24 — 28, 2020, Sabac, Serbia, Invited Lecture, p.24.



http://spig2020.ipb.ac.rs/

M. Lj. Rankovié, A. R. Milosavljevi¢, K. Jankila, F. Canon, J. Bozek, C. Nicolas and A.
Giuliani,

“Oxygen K-shell spectroscopy of isolated bare and solvated peptide”,

Proc. 29" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2018,

29" august - 1t september 2018, Belgrade, Serbia, Progress report, p.9.
http://www.spig2018.ipb.ac.rs/

M. Lj. Rankovi¢, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevi¢,
Photodissociation of hydrated peptide by synchrotron radiation in the VUV region,

Proc. 4th XLIC General Meeting, 14-16 march 2017, Prague, Czech Republic, Young Scientists
Forum (Oral presentation and abstract), p.31.
http://www.jh-inst.cas.cz/xlic2017/home

[IpenaBama no mo3uBy Ha KOH(epeHIjama oApxKaHa y epruo1y Ipe MPEeTXoIHOT u3bopa y
3Bambe:

M. Lj. Rankovi¢, A. Giuliani and A. R. Milosavljevi¢,
“Electron impact action spectroscopy of mass/charge selected macromolecular ions”,

Proc. 28" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2016, 29" august -
1% september 2016, Belgrade, Serbia, Editors: Dragana Mari¢ Aleksandar Milosavljevié,
Bratislav Obradovi¢ and Goran Popari¢, Progress report, p.9.

http://www.spig2016.ipb.ac.rs/

Milo$ Lj. Rankovi¢, Alexandre Giuliani and Aleksandar R. Milosavljevic,
“Design and performance of an instrument for gas phase electron spectroscopy of trapped

molecular ions”

Proc.The 3" CELINA Meeting, May 18-20, 2016, Krakéw, Poland, Editors: Petra Swiderek and
Janina Kopyra, Progress report, p.40.

http://celina.uni-bremen.de/celina/celina2016/

M. Lj. Rankovié, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevic,
“Photodissociation of protonated Leucine-Enkephalin peptide in the VUV range*,

Proc. XXIX ICPEAC15 International Conference on Photonic, Electronic and Atomic Collisions,
22 July - 28 July 2015, Spain, Toledo, Editors: F. Martin, G. Garcia, L. Méndez, L. Argenti and
A. Palacios, Special Report, p.105.

http://www.icpeac2015.com/




4. EJIEMEHTHU 3A KBAHTUTATUBHY OHEHY HAYYHOI' TOITPUHOCA

KAHJIMJIATA

OcTBapenu M-0010BM KaHJAU/IATA y IEPUOY HAKOH MPETXOAHOT M300pa y 3Bame

orcomin |02 i | Voo | Moot
M2la 10 2 20 17.14
M21 8 5 40 35.11
M22 5 5 o n
M23 3 2 6 6
M32 15 4 6 575
M34 05 7 35 35

IHopehewe ocTBapenor 0poja M-06010Ba ca MUHMMAJIHHUM YCJIOBHMA NOTPEOHUM 3a H300p Y
3Bambe BUIIM HAYYHHM CAPAHUK:

Munumanan 6poj M 6o10Ba OctBapeHo Octaapeno

HOPMHPAHO
YkynHo 50 85.5 77.5
M10+M20+M31+M32+M33+M41+M42+M90 | 40 85.5 s
M11+M12+M21+M22+M23 30 76 68.25




5. CIINCAK OBJAB/JBEHUX HAYYHUX PA/IOBA

PanoBu y usy3erHum mehynapoauum yaconucuma (M21a)

myOIMKOBaHM HAKOH MPETXOIHOT M300pa y 3Bame

Al.

A2.

Cate S. Anstoter, Golda Mensa-Bonsu, Pamir Nag, Milo§ Rankovié¢, Ragesh Kumar T. P.,
Anton N. Boichenko, Anastasia V. Bochenkova, Juraj Fedor, and Jan R. R. Verlet,
“Mode-Specific Vibrational Autodetachment Following Excitation of Electronic
Resonances by Electrons and Photons”,

Phys. Rev. Lett. 124, 203401 (2020) [6pp].

DOI: 10.1103/PhysRevL ett.124.203401

IF=9.227 (za 2018), Mnorm:7.14, SNIP=2.362

Aleksandar R. Milosavljevié, Christophe Nicolas, Milo§ Lj. Rankovi¢, Francis Canon,
Catalin Miron, and Alexandre Giuliani,

“Correction to “K-Shell Excitation and lonization of a Gas-Phase Protein:

Interplay between Electronic Structure and Protein Folding”,

J. Phys. Chem. Lett., 10(23), 7397-7397 (2019).

DOI: 10.1021/acs.jpclett.9b03345

IF=8.709 (za 2017), SNIP=1.41

IyOJIMKOBaHHU IIPe MPETXOAHOT H300pa y 3Bame

A3.

A4.

AS.

Jenny Rackwitz, Janina Kopyra, Iwona Dabkowska,

Kenny Ebel, Milos Lj. Rankovi¢, Aleksandar R. Milosavljevi¢ and llko Bald,
“Sensitizing DNA towards low-energy electrons with 2-fluoroadenine”,
Angew. Chem. Int. Ed. 55, 35 (2016).

DOI: 10.1002/anie.201603464

IF=11.994 (za 2016)

A. R. Milosavljevi¢, C. Nicolas, M. Lj. Rankovi¢, F. Canon, C. Miron and A. Giuliani,
“K-Shell Excitation and lonization of a Gas-Phase Protein: Interplay Between Electronic
Structure and Protein Folding”,

J. Phys. Chem. Lett. 6, 16 (2015), pp 3132-3138

DOI: 10.1021/acs.jpclett.5b01288

IF=8.539 (za 2015)

Aleksandar R. Milosavljevi¢, Viktor Z Cerovski, Francis Canon, Miles$ Lj. Rankovi¢,
Nikola Skoro, Laurent Nahon, Alexandre Giuliani,



“Energy-Dependent UV Photodissociation of Gas-Phase Adenosine Monophosphate
Nucleotide lons: The Role of a Single Solvent Molecule”,

J. Phys. Chem. Lett. 5, 11 (2014), pp 1994-1999.

DOI: 10.1021/jz500696b

IF= 7.458 (za 2014)

Panosu y BpxyHckum Melhynapoaunm yaconucuma (M21)

myOIMKOBaHM HAKOH MPETXOIHOT M300pa y 3Bame

b.1.

b.2.

b.3.

b.4.

b.5.

Aleksandar R. Milosavljevi¢, Kari Jankald, Milo§ Lj. Rankovi¢, Francis Canon, John
Bozek, Christophe Nicolas and Alexandre Giuliani,

“Oxygen K-shell spectroscopy of isolated progressively solvated peptide”,

Phys. Chem. Chem. Phys., 22, 12909-12917 (2020).

DOI: 10.1039/DOCP00994F

IF=3.676 (za 2020), SNIP=0.962

Ragesh Kumar T. P., P. Nag, M. Rankovi¢, R. Curik, A. Knizek, S. Civi§, M. Ferus, J.
Trnka, K. Houfek, M. Cizek, and J. Fedor,

“Electron-impact vibrational excitation of isocyanic acid HNCO”,

Phys. Rev. A 102, 062822 (2020) [6pp].

DOI: 10.1103/PhysRevA.102.062822

IF=3.140 (za 2020), Mnorm=4.44, SNIP=0.993

M. Rankovi¢, J. Chalabala, M. Zawadzki, J. Ko¢iek, P. Slavi¢ek and J. Fedor
“Dissociative ionization dynamics of dielectric gas C3F7CN”,

Phys. Chem. Chem. Phys., 21, 16451-16458 (2019).

DOI: 10.1039/c9cp02188d

IF=3.906 (za 2017), SNIP=0.973

M. Zawadzki, M. Rankovi¢, J. Kocisek and J. Fedor,

“Dissociative electron attachment and anion-induced dimerization in pyruvic acid”,
Phys. Chem. Chem. Phys., 20, 6838-6844 (2018).

DOI: 10.1039/c7cp07472g

IF=4.123 (za 2016), SNIP=0.994

M. Rankovié, P. Nag, M. Zawadzki, L. Ballauf, J. Zabka, M. Polasek, J. Kogisek, and
J. Fedor,

“Electron collisions with cyanoacetylene HC3N: Vibrational excitation and dissociative
electron attachment”,



Phys. Rev. A 98, 052708 (2018) [9pp].
DOI: 10.1103/PhysRevA.98.052708
IF= 2.925 (za 2017) Mnorm=6.67, SNIP=0.989

myOMKOBaHM IIpe MPETXOIHOT m300pa y 3Bame
b.6. Milos$ Lj. Rankovié, Alexandre Giuliani and Aleksandar R. Milosavljevic,

b.7.

b.8.

“Electron impact action spectroscopy of mass/charge selected macromolecular ions: inner-
shell excitation of ubiquitin protein®,

Appl. Phys. Lett. 108, 064101 (2016).

DOI: 10.1063/1.4941798

IF=3.411 (za 2016)

M. Lj. Rankovi¢, F. Canon, L. Nahon, A. Giuliani, and A. R. Milosavljevi¢,

“VUV action spectroscopy of protonated leucine-enkephalin peptide in the 6-14 eV range®,
J. Chem. Phys. 143, 244311 (2015).

DOI: 10.1063/1.4939080

IF=3.122 (za 2013)

A. R. Milosavljevi¢, M. Lj. Rankovié¢, D. Borka, J. B. Maljkovié, R. J. Bereczky, B.
P. Marinkovi¢ and K. Tokési,

“Study of electron transmission through a platinum tube*,

Nucl. Instr. Meth. B (2015).

DOI: 10.1016/j.nimb.2014.11.087

IF=1.389 (za 2015)

PanoBu y mel)ynapoanum yaconucuma (M22)

yOJIMKOBaHHM HAKOH MPETXOIHOT U300pa y 3Bambe

B.1.

B.2.

M. Rankovié, Ragesh Kumar T P, P. Nag, J. Ko¢isek, and J. Fedor,
“Temporary anions of the dielectric gas C3F7CN and their decay channels”,
J. Chem. Phys. 152, 244304 (2020) [7pp].

DOI: 10.1063/5.0008897

IF=3.488 (za 2020), SNIP=0.961

J. B. Maljkovi¢, D. Borka, M. Lj. Rankovi¢, B. P. Marinkovi¢, A. R. Milosavljevic,
C. Lemell, and K. Tékési,

“Electron transmission through a steel capillary”,

Nucl. Instrum. Meth. B, 423, 87-91 (2018).

DOI: 10.1016/j.nimb.2018.03.020

IF=1.323 (za 2017), SNIP=0.797




PanoBu y mehynapoauum yaconucuma (M23)

HYGHI/IKOBaHI/I HaKOH IPETXOAHOT 1/1360pa Yy 3BamC

I'.1. Milos Lj. Rankovié, Jelena B. Maljkovi¢, Karoly Tokési and Bratislav P. Marinkovic,
“Elastic electron differential cross sections for argon atom in the intermediate energy range
from 40 eV to 300 eV”,
Eur. Phys. J.D 72, 30 (2018). [9pp]
DOI: 10.1140/epjd/e2017-80677-4
IF=1.393 (za 2017), SNIP=0.707

I'.2. Jenny Rackwitz, Milo$ Lj. Rankovié¢, Aleksandar R. Milosavljevi¢ and llko Bald, “A
novel setup for the determination of absolute cross sections for low-energy electron
induced strand breaks in oligonucleotides — The effect of the radiosensitizer 5-
fluorouracil”,

Eur. Phys. J. D 71, 32 (2017). [9pp]
DOI: 10.1140/epjd/e2016-70608-4
IF=1.393 (za 2017), SNIP=0.717

myOIMKOBaHM TIpe MPETXOIHOT H300pa y 3Bamke

I'.3. Milos$ Lj. Rankovié, Alexandre Giuliani and Aleksandar R. Milosavljevic,
“Design and performance of an instrument for electron impact tandem mass spectrometry
and action spectroscopy of mass/charge selected macromolecular ions stored in RF ion
trap*®,
Eur. Phys. J. D 70, 6 (2016).
DOI: 10.1140/epjd/e2016-70108-7
IF=1.288 (za 2016)

4. A.R. Milosavljevi¢, V. Z. Cerovski, M. Lj. Rankovi¢, F. Canon, L. Nahon, and A.
Giuliani,
“VUV photofragmentation of protonated leucine-enkephalin peptide dimer below
ionization energy*,
Eur. Phys. J. D 68, 68 (2014).
DOI: 10.1140/epjd/e2014-40826-y
IF=1.513 (za 2012)

IIpenaBame 1mo nNo3uBy ca Mel)yHApPOIHOI CKyNa IITAMIIAHO Y LEJUHU (HEONXOIHO NMO3UBHO
nucmo) (M31)



yOJIMKOBaHHM TIpe NPETXOAHOT U300pa y 3Bame

1.

M. Lj. Rankovi¢, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevi¢,
“Photoinduced fragmentation of gas-phase protonated leucine-enkephalin peptide in the
VUV range®,

Journal of Physics: Conference Series 635, (2015) 012034

DOI: 10.1088/1742-6596/635/1/012034

IIpenaBame mo mo3uBy ca MehyHapoanor ckyna mrammano y uzsoay (M32)

Hy6J'II/IKOBaHI/I HaKOH NPETXOAHOT 1/1360pa Y 3BamC

BH.1.

H.2.

H.3.

bH.4.

M. Rankovié, C. S. Anstéter, G. Mensa-Bonsu, P. Nag, R. Kumar T. P., J. R. R. Verlet,
and Juraj Fedor,

“Vibrational autodetachment following excitation of electronic resonances”,

Proc. 32nd International Conference on Photonic, Electronic and Atomic Collisions -
ICPEAC 2021, July 20 - 23, 2021, Progress Report, p.49.

https://www.icpeac2021.ca/

M. Rankovié, R. Kumar T P, P. Nag, J. KociSek and J. Fedor,

“Electron Collisions with Dielectric Gases Considered as SF6 Replacement”,

Proc. 30th Summer School and International Symposium on the Physics of lonized Gases -
SPIG 2020, August 24 — 28, 2020, Sabac, Serbia, Invited Lecture, p.24.
http://spig2020.ipb.ac.rs/

M. Lj. Rankovié, A. R. Milosavljevi¢, K. Jankild, F. Canon, J. Bozek, C. Nicolas and A.
Giuliani,

“Oxygen K-shell spectroscopy of isolated bare and solvated peptide”,

Proc. 29" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2018,

29" august - 1% september 2018, Belgrade, Serbia, Progress report, p.9.
http://www.spig2018.ipb.ac.rs/

M. Lj. Rankovi¢, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevic,
Photodissociation of hydrated peptide by synchrotron radiation in the VUV region,
Proc. 4th XLIC General Meeting, 14-16 march 2017, Prague, Czech Republic, Young
Scientists Forum (Oral presentation and abstract), p.31.
http://www.]h-inst.cas.cz/xlic2017/home

yOJIMKOBaHM TIpe NPETXOAHOT U300pa y 3Bame

B.5.

M. Lj. Rankovi¢, A. Giuliani and A. R. Milosavljevié,



“Electron impact action spectroscopy of mass/charge selected macromolecular ions”,
Proc. 28" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2016,
29" august - 1t september 2016, Belgrade, Serbia, Editors: Dragana Mari¢ Aleksandar
Milosavljevi¢, Bratislav Obradovi¢ and Goran Popari¢, Progress report, p.9.
http://www.spig2016.ipb.ac.rs/

H.6. Milos Lj. Rankovié, Alexandre Giuliani and Aleksandar R. Milosavljevi¢,
“Design and performance of an instrument for gas phase electron spectroscopy of trapped
molecular ions”
Proc.The 3" CELINA Meeting, May 18-20, 2016, Krakéw, Poland, Editors:
Petra Swiderek and Janina Kopyra, Progress report, p.40.
http://celina.uni-bremen.de/celina/celina2016/

B.7. M. Lj. Rankovié, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevic,
“Photodissociation of protonated Leucine-Enkephalin peptide in the VUV range®,
Proc. XXIX ICPEAC15 International Conference on Photonic, Electronic and Atomic
Collisions, 22 July - 28 July 2015, Spain, Toledo, Editors: F. Martin, G. Garcia, L.
Méndez, L. Argenti and A. Palacios, Special Report, p.105.
http://www.icpeac2015.com/

Caonmrema ca Meh)yHapoaHux ckynoBa mrammnaia y ussoay (M34)
yOIMKOBaHU HAKOH MIPETXOAHOT U300pa y 3Bame

E.l. M. Rankovié, P. Nag, M. Zawadzki, M. Polasek, J. Zabka, J. Ko¢isek and J. Fedor,
“Vibrational Excitation and Dissociative Electron Attachment Cross Sections in
Cyanoacetylene HC3N”,

Proc. XX International Workshop on Low-Energy Positron and Positronium Physics, XXI
International Symposium on Electron-Molecule Collisions and Swarms and V Workshop
on Non-Equilibrium Processes — POSMOL2019, 18 - 20 July 2019 Belgrade, Serbia, Book
of Abstracts, eds. D. Cassidy, M.J. Brunger, Z.Lj. Petrovic, S. Dujko, B.P. Marinkovic, D.
Maric and S. ToSic (Serbian Academy of Sciences and Arts and Institute of Physics
Belgrade, Serbia, 2019) Poster EMS 23 HOT TOPIC, p.105.

http://posmol2019.ipb.ac.rs/

E.2. M. Rankovi¢, J. Chalabala, M. Zawadzki, J. Ko¢isek, P. Slavisek and J. Fedor,
“Dissociative Ionization Dynamics of Dielectric gas C3F7CN”,



E.3.

E.4.

E.5.

E.6.

Proc. XX International Workshop on Low-Energy Positron and Positronium Physics, XXI
International Symposium on Electron-Molecule Collisions and Swarms and V Workshop
on Non-Equilibrium Processes — POSMOL2019, 18 - 20 July 2019 Belgrade, Serbia, Book
of Abstracts, eds. D. Cassidy, M.J. Brunger, Z.Lj. Petrovic, S. Dujko, B.P. Marinkovic, D.
Maric and S. Tosic (Serbian Academy of Sciences and Arts and Institute of Physics
Belgrade, Serbia, 2019) Poster EMS 46, p.128.

http://posmol2019.ipb.ac.rs/

Rankovi¢ M., Zawadski M., Koc¢isek J. and Fedor J.,

“Dissociative electron attachment and anion-induced dimerization in pyruvic acid”,

Proc. 3rd Int. Workshop on Dissociative Electron Attachment, April 10.-13., 2018, Prague,
Czech Republic, Book of Abstracts, Local organizers: Juraj Fedor, Jaroslav Kocisek, Milo§
Rankovic, Pamir Nag, Dominika Koll&rova (J. Heyrovsky Institute of Physical Chemistry of
the Czech Academy of Sciences, Prague, 2018) Posters, p.67.
http://www.jh-inst.cas.cz/~dea2018/index.html

P. Nag, M. Rankovié¢, and J. Fedor,

“Vibrational and dissociative dynamics of resonant states in nitrobenzene”,

Proc. 7th International Conference on Many Particle Spectroscopy of Atoms, Molecules,
Clusters and Surfaces (MPS2018), 21-24 August 2018, Budapest, Hungary, Karoly Tokési
(Chair), Programme and Book of Abstracts, Editors: K. Tokési, B. Paripas, G. Pszota,
Poster presentation P88, p.141.

http://www.mpsbudapest2018.com/

R. Milosavljevi¢, K. Jankala, C. Nicolas, M. Lj. Rankovi¢, F. Canon, J. Bozek, and A.
Giuliani,

“Oxygen K-edge action spectroscopy of isolated nanosolvated Substance P: Resolving the
excitation of the peptide and the attached water network”,

4th XLIC General Meeting COST Action CM1204, 14-16 March 2017, Prague, Czech
Republic, Book of Abstracts, Editors: Miroslav Polasek, Vera Krizova (J. Heyrovsky
Institute of Physical Chemistry of the CAS, v.v.i., Prague, 2017) Poster presentation, p.81.
http://www.]h-inst.cas.cz/xlic2017/programme

B.P. Marinkovi¢, M.Lj. Rankovi¢, J.B. Maljkovi¢, A.R. Milosavljevi¢, D. Borka, C.
Lemell, K. Tokesi,
“Electron transmission through steel capillary”,



E.7.

Proc. 7th Conference on Elementary Processes in Atomic Systems (CEPAS 2017), 3rd —
6th September 2017, Pruhonice, Czech Republic, Editors: M. Tarana, R. Curik (J.
Heyrovsky Institute of Physical Chemistry, Prague, 2017), Abstracts of Posters, p.47.
https://www.jh-inst.cas.cz/cepas2017/

M. Rankovi¢, A. Milosavljevi¢, A. Giuliani,F. Canon and Laurent Nahon,

“VUYV action spectroscopy of protonated Tri-Alanine peptide”,

Proc. 7th Conference on Elementary Processes in Atomic Systems (CEPAS 2017), 3rd —
6th September 2017, Pruhonice, Czech Republic, Editors: M. Tarana, R. Curik (J.
Heyrovsky Institute of Physical Chemistry, Prague, 2017), Abstracts of Posters, p.55.
https://www.jh-inst.cas.cz/cepas2017/

IyOJIMKOBaHHU IIPe MPETXOAHOT H300pa y 3Bame

E.8.

E.9.

E.10.

A. R. Milosavljevi¢, M. Lj. Rankovi¢, D. Borka, J. Maljkovi¢, R. Bereczky, B.
Marinkovi¢, K. Tokési,

“Study of electron transmission through a metallic capillary”

XXIX International Conference on Photonic, Electronic, and Atomic Collisions
(ICPEAC2015), 22—-28 July 2015, Toledo, Spain, Abstracts, TU-106.

Journal of Physics: Conference Series 635, 062011 (2015).
http://iopscience.iop.org/article/10.1088/1742-6596/635/6/062011/meta

J. Rackwitz, M. Rankovi¢, A. Milosavljevi¢, 1. Bald,

“Novel approaches to study low-energy electron-induced damage

to DNA oligonucleotides”

XXIX International Conference on Photonic, Electronic, and Atomic Collisions
(ICPEAC2015), 22-28 July 2015, Toledo, Spain, Abstracts, TU-096.

Journal of Physics: Conference Series 635, 062001 (2015).
http://iopscience.iop.org/article/10.1088/1742-6596/635/6/062001/meta

I. Baci¢, M. Lj. Rankovié, F. Canon, V. Cerovski, C. Nicolas, A. Giuliani and A.

R. Milosavljevi¢,

“Gas-phase X-ray action spectroscopy of protonated nanosolvated substance P peptide
around O K-edge*,

Proc. WG2 Expert Meeting on Biomolecules, COST Action CM1204, XLIC - XUV/X-ray
Light and fast lons for ultrafast Chemistry, April 27-30, 2015, Book of Abstracts, Eds.
Paola Bolognesi and Aleksandar Milosavljevi¢, Poster presentation P08, p.71.
http://www.xlic-wg2-2015.ipb.ac.rs/




E.11.

E.12.

M. Lj. Rankovi¢, V. Cerovski, F. Canon, L. Nahon, A. Giuliani and A. R. Milosavljevi¢,
“VUV action spectroscopy of bare and hydrated protonated leucine-enkephalin peptide®,
Proc. WG2 Expert Meeting on Biomolecules, COST Action CM1204, XLIC - XUV/X-ray
Light and fast lons for ultrafast Chemistry, April 27-30, 2015, Book of Abstracts, Eds.
Paola Bolognesi and Aleksandar Milosavljevi¢, Poster presentation P07, p.69.
http://www.xlic-wg2-2015.ipb.ac.rs/

M. Lj. Rankovi¢, J. Rackwitz, I. Bald and A. R. Milosavljevic,

“Optimization of a Low-Energy Electron Gun by Electron Ray-Tracing Simulations®,
Proc. 27" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2014, 26 -
29" August 2014, Belgrade, Serbia, Contributed Papers & Abstracts of Invited Lectures,
Topical Invited Lectures, Progress Reports and Workshop Lectures,

Editors: Dragana Mari¢, Aleksandar R. Milosavljevi¢ and ZoranMijatovi¢, (IOP Belgrade
and SASA, Belgrade, Serbia), Poster Presentation 1.10, pp.58-61.
http://www.spig2014.ipb.ac.rs/

E.13.A. R. Milosavljevi¢, C. Nicolas, M. Lj. Rankovié, F. Canon, C. Miron and A. Giuliani,

E.14.

“N K-Shell X-Ray Tandem Mass Spectrometry of Gas-Phase Ubiquitin Protein®,

Proc. 27" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2014, 26 -
29" August 2014, Belgrade, Serbia, Contributed Papers & Abstracts of Invited Lectures,
Topical Invited Lectures, Progress Reports and Workshop Lectures,

Editors: Dragana Mari¢, Aleksandar R. Milosavljevi¢ and ZoranMijatovi¢, (IOP Belgrade
and SASA, Belgrade, Serbia), Poster Presentation 1.9, pp.54-57.
http://www.spig2014.ipb.ac.rs/

A. R. Milosavljevi¢, M. Lj. Rankovi¢, J. B. Maljkovi¢, R. J. Bereczky, B.

P. Marinkovi¢ and K. Tokési,

“Kinetic Energy Distribution of Electrons Scattered Inside a Platinum Tube at the Incident
Energy of 200 eV*,

Proc. 27" Summer School and Int. Symp. on Physics of lonized Gases — SPIG 2014, 26 -
29" August 2014, Belgrade, Serbia, Contributed Papers & Abstracts of Invited Lectures,
Topical Invited Lectures, Progress Reports and Workshop Lectures),

Editors: Dragana Mari¢, Aleksandar R. Milosavljevi¢ and ZoranMijatovi¢, (IOP Belgrade
and SASA, Belgrade, Serbia), Poster Presentation 2.11, pp.210-213.
http://www.spig2014.ipb.ac.rs/




E.15.J. B. Maljkovi¢, M. Lj. Rankovié, R. J. Bereczky, B. P. Marinkovi¢, K. Tékési and A.
R. Milosavljevi¢,
“Electron transmission through a metallic capillary*,
Proc. 26" International Conference on Atomic Collisions in Solids (ICACS-26), 13" —
18™ July 2014, Debrecen, Hungary, Book of Abstracts, Editor: Attila Csik, Poster
presentation P23, p.59.
http://icacs26.atomki.mta.hu/

E.16.A. R. Milosavljevi¢, J. B. Maljkovi¢, R. J. Bereczky, M. Lj. Rankovi¢, B. P.
Marinkovi¢ and K. Tékési,
“Transport of electrons through a long metallic microcapillary: characterization of the
outgoing low-energy electron beam*,
Proc. The First Annual Meeting of COST Action CM1301 (CELINA), 19" - 22" March
2014, Erlangen, Germany, Book of Abstracts, Eds. Hubertus Marbach and Petra Swiderek,
Poster presentation P22, p.47.

E.17.A. R. Milosavljevi¢, F. Canon, V. Z. Cerovski, M. Lj. Rankovic, C. Nicolas, C. Miron, L.
Nahon, and A. Giuliani,
“Photoionization of isolated charged proteins - the role of charge state and nanosolvation”,
Proc. COST Action CM 1204 - Book of Abstract - Ist Meeting of the XLIC Working Group
2, "REACTIVITY OF HIGHLY EXCITED AND HIGHLY CHARGED MOLECULES"
24th - 27th February, 2014, Port-en-Bassin-Huppain, France, Oral presentation, p.43.

E.18.A. R. Milosavlievi¢, F. Canon, V. Z. Cerovski, M. Lj. Rankovi¢, L. Nahon, A. Giuliani,
“VUV photodissociation of bare and nanosolvated protonated nucleotide isolated in the gas
phase®,

Proc. 2nd NANO-IBCT Conference 2013 (Radiation Damage in Biomolecular Systems:
Nanoscale Insights into lon-Beam Cancer Therapy), Sopot, Poland 20-24 May, 2013.Book
of Abstracts, Poster, p.91.

Caonmrema ca CKyna HallMOHAJIHOT 3HaYaja mramMnada y ueausau (M63)

myOIMKOBaHM IIPpe MPETXOIHOT 300pa y 3Bambe

K.1. M. Lj. Rankovié, M. Celiki¢, A. R. Milosavljevi¢,
“Optimization of electron gun in continuous and pulsed operation modes”,
3" National Conference on Electronic, Atomic, Molecular and Photonic
Physics (CEAMPP2013) 25" August 2013, Belgrade, Serbia, Contributed
Papers & Abstracts of Invited Lectures and Progress Reports, Contributed
Papers pp.34-37.
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M. Lj. Rankovié¢, M. Celiki¢ and A. R. Milosavljevic,

“Optimizacija rada elektronskog topa u opsegu energija 1-1000 eV”,

XII Kongres fizicara Srbije, Zbornik radova — usmena predavanja, predavanja po
sekcijama, usmena i poster saopstenja, 28. april - 2. maj 2013. Vrnjacka banja, Srbija,
Urednici: J. Labat, N. Cvetanovi¢ i I. Doj¢inovié, Usmeno Poster u sekciji: 4. Atomska i
molekulska fizika str. 312-315.

A. R. Milosavljevi¢, M. Lj. Rankovié, V. Z. Cerovski, F. Kanon, L. Nahon, A. Dulijani,
“Uticaj nanosolvatacije na stabilnost peptida izolovanog u gasnoj fazi®,

XI1 Kongres fizicara Srbije, Zbornik radova — usmena predavanja, predavanja po
sekcijama, usmena i poster saopstenja, 28. april - 2. maj 2013. Vrnjacka banja, Srbija,
Urednici: J. Labat, N. Cvetanovi¢ i I. Doj¢inovi¢, Usmeno Poster u sekciji: 4. Atomska i
molekulska fizika str. 304-307.

On6pamena qokTopcka aucepranuja (M70)

3.1.

,,Electron and photon action spectroscopy of trapped biomolecular ions - From isolated to
nanosolvated species® (,, Exexmporcka u pomoncka akyuona cCnekmpoCcKonuja mpanupanux
ouomonekyrapuux jona - OO0 uzon08anux 00 Hamocoarsamucawux decmuya ‘), Mumomn
PanxoBuh, 2. centem6ap 2016. rogune, ®usnuku daxynrer, YHuBep3uteT y beorpany.
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Vibrational autodetachment following excitation of electronic resonances

M Rankovi¢! *, C S Anstioter? , G Mensa-Bonsu?, P Nag!, R Kumar T P!, J R R Verlet?
and Juraj Fedor!

1J. Heyrovsky Institute of Physical Chemistry, Czech Academy of Sciences, Prague, 18223, Czech Republic
2Department of Chemistry, Durham University, Durham, DH1 3LE, United Kingdom

Synopsis
loss and 2D photoelectron spectroscopy.

Under certain conditions, a collision of elec-
tron with neutral molecule may lead to a for-
mation of short-lived transient anion called res-
onance. Knowing the incident and measuring
the outgoing electron energy one may study this
resonance by means of electron energy loss
(EEL) spectroscopy [1]. Generally, upon for-
mation of such resonance two types of vibra-
tional excitations can be distinguished. The first
is when the electron energy loss coincides with
the energy required for excitation of vibrational
quanta of a specific vibrational mode. Here, ex-
ces energy is carried away by a spontaneusely
gjected (autodetached) electron. The second
type is unspecific, where the electron energy is
randomly distributed among nuclear degrees of
freedom. In this case, a statistical themal elec-
tron emission is observed.

A recent development of two-dimensional
(2D) EEL spectroscopy [2] enabled a third type
of excitation to be observed in a few molecules,
which does not fit into any of the previous
types. In this case, electrons are emitted with a
very low constant energy over a wide range of
incident electron energies, but the spectra have

* E-mail: milos.rankovic@jh-inst.cas.cz

We probe the electron detachment from electronic resonances in nitrobenzene by 2D electron energy

the vibrational structure. So far, there has been
no explanation for it.

A similar effect has been observed by means
of 2D anion photoelectron (PE) spectroscopy
[3] were resonances are created by photoexcita-
tion of the bound anions. It features a constant
low energy PE spectrum with vibrational struc-
ture associated with nonvalence states [4].

In this talk, we will explore this effect in
more details and our suggested mechanism [5]
for electron emission involving a nonvalence
dipole-bound state of nitrobenzene anion will be
presented.
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Subject Invitation to give a talk at ViCPEAC 2021
From Till Jahnke <jahnke@atom.uni-frankfurt.de> FOUI’ldCUbe
To <milos.rankovic@jh-inst.cas.cz> open soures webmal softwars

Cc Aumayr, Friedrich <aumayr@iap.tuwien.ac.at>, Sokell Emma
<emma.sokell@ucd.ie>, Kirchner Tom <tomk@yorku.ca>

Date 2021-03-01 18:25

Dear Dr. Rankovic,

Due to the on-going pandemic, the 32nd International Conference on Photonic, Electronic and Atomic
Collisions (ICPEAC) initially planned to take place this year in Ottawa, Canada, has been postponed to
2023.

In its place the ICPEAC General Committee decided to organize a fully virtual edition of ICPEAC this coming
July. In addition, the General Committee voted to promote scientific exchange specifically for early career
researchers.

The meeting has the same scientific scope and audience as previous ICPEACs and the process to select
speakers was as rigorous and as highly competitive as for any other ICPEAC. Thus, it is our great pleasure
to invite you, on behalf of the ICPEAC 2021 International Program Committee, to present a progress report
on

Vibrational autodetachment following excitation of electronic resonances

at the XXXII International Conference on Photonic, Electronic and Atomic Collisions which will be held in
virtual format (ViCPEAC 2021) from Tuesday 20th July to Friday 23rd July 2021.

The talk is scheduled for 25 minutes followed by 5 minutes of discussions.
We would be very pleased, if you could accept our invitation. Please let us know your (hopefully positivel!)

response by March 14, 2021. We look forward to welcoming you at our virtual venue (www.icpeac2021.ca) this
coming summer 2021. Please do not hesitate to contact us in case you have any further questions.

Yours sincerely,

Till Jahnke
(Chair of the non-local Organizing Committee)

Friedrich Aumayr
(Chair of the ICPEAC Executive Committee)

Prof. Dr. Till Jahnke
European XFEL
Holzkoppel 4

D-22869 Schenefeld

Tel: +49 69 798 47025
Fax: +49 69 798 47100

jahnke@atom.uni-frankfurt.de
www.xfel.eu/facility/instruments/sqgs
www.atom.uni-frankfurt.de

https://webmail.jh-inst.cas.cz/mail/?_task=mail&_safe=08&_uid=3431&_mbox=INBOX&_action=print&_extwin=1
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ELECTRON COLLISIONS WITH DIELECTRIC GASES CONSIDERED
AS SF¢ REPLACEMENT

M. RANKOVIC", R. KUMAR T P!, P. NAG', J. KOCISEK! and J. FEDOR!

'J. Heyrovsky Institute of Physical Chemistry, Czech Academy of Sciences,
Dolejskova 3, 18223 Prague, Czech Republic
E-mail "milos.rankovic@jh-inst.cas.cz

Abstract. During the past decades, sulfur hexafluride (SFs) has been globally used as an
insulating medium in high-voltage power distributing circuits such as switchgears. It has a
very high dielectric strength and ability to recombine itself in reactions driven by electric
discharge, but on the other hand, it also has an alarmingly high global warming potential
(GWP of 23.5k). Given the rising ecological awareness, there are big efforts to find a
suitable replacement gas which at the same time is environmentally friendly and has good
dielectric properties, among other criteria. Several candidates have been suggested already,
but so far, a little is known about their fundamental physical and chemical properties,
namely electron collision processes which govern their behavior under electric discharge.

We probe these insulating gas candidates with electrons in vacuum under single
collision conditions, on three elementary channels: (i) electron attachment, (ii) electron
impact ionization and (iii) elastic and inelastic electron scattering. By combining results
from three electron-molecule collision setups, we are able to quantify all three channels and
provide corresponding absolute cross sections for each process. In this talk, some of the
experimental results will be presented with focus on the dynamics of atomic nuclei during
the scattering, especially in the bond-breaking channels like dissociative ionization
(Rankovi¢ et al. 2019), dissociative electron attachment and dissociation into neutral
fragments (Rankovic et al. 2020).

References

Rankovi¢, M., Chalabala, J., Zawadzki, M., Kocisek, J., Slavicek, P., and Fedor, J. : 2019,
Phys. Chem. Chem. Phys., 21, 16451.

Rankovi¢, M., Kumar T P, R., Nag, P., Kocisek, J., and Fedor, J. : accepted in 2020, J.
Chem. Phys.
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30th Summer School and
International Symposium on the
Physics of Ionized Gases

SPIG 2020

Professor Milo§ Rankovi¢

Belgrade, December 2", 2019
Dear Professor Rankovic,

On behalf of the Scientific and Organizing Committees, we have a pleasure to invite you to
attend the 30" Summer School and International Symposium on the Physics of lonized Gases
(SPIG 2020) and present a Topical invited talk.

The SPIG 2020 will be held from August 24" to 28", 2020 in Sabac, Serbia. The details of the
conference are  available at official  website:  http://www.spig2020.ipb.ac.rs/
Please note that due to the limited conference budget, the SPIG2020 organizers will try to
provide partial support to students and early stage researchers, as well as colleagues from
economically less privileged countries. Thank you for your understanding and support.

We look forward to welcoming you to Belgrade.

Yours sincerely,

u(%é:f@yé/{fv scsns, 0"

Luka C. Popovi¢ Dragana’lli¢
(Co-Chair of the Scientific Committee) (Co-Chair of the Loc. Org. Committee)
%ﬂw&r Z/ ' L | / i y/
% [/ ; s M
Dusko Borka Vladimir Sreé¢kovié
(Co-Chair of the Scientific Committee) (Co-Chair of the Loc. Org. Committee)

SPIG 2020 Organizer:
University of Belgrade, Faculty of Mathematics, Department of Astronomy

SPIG 2020 Co-organizers:
University of Belgrade, Institute of Physics
Astronomical Observatory of Belgrade
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OXYGEN K-SHELL SPECTROSCOPY OF
ISOLATED BARE AND SOLVATED PEPTIDE

M. Lj. Rankovi¢ "2, A. R. Milosavljevi¢ °, K. Jankild *, F. Canon °, J. Bozek °,
C. Nicolas * and A. Giuliani *°

!Institute of Physical Chemistry J. Heyrovsky, Czech academy of sciences,
Dolejskova 3, 18223 Prague 8, Czech Republic
’Institute of Physics Belgrade, University of Belgrade, Pregrevica 118,
11080 Belgrade, Serbia
3SOLEIL, I'Orme des Merisiers, St Aubin, BP48, 91192 Gif sur Yvette Cedex,
France
“Nano and Molecular Systems Research Unit, University of Oulu,
P.O. Box 3000, 90014 Oulu, Finland
SINRA, UMR1324 Centre des Sciences du Goiit et de I'Alimentation,
F-21000 Dijon, France
SINRA, UAR1008, CEPIA, Rue de la Géraudiére, BP 71627, 44316 Nantes,
France

The possibility to bring large macromolecules in the gas phase using the
electrospray ionization technique along with mass spectrometry tools and
synchrotron radiation sources, allows one to probe physicochemical properties of
such systems. Since the complex interaction of natural surrounding water
network plays a crucial role at molecular level [1], it is of great importance to
study the hydration effects of peptides and proteins on both their electronic and
spatial structure, in order to give more insights into radiation damage.

Recently, A. Milosavljevi¢ and coworkers demonstrated a pioneering studies of a
protein in the gas phase, by coupling a VUV [2] and soft X-ray [3] synchrotron
beamlines with the linear quadrupole ion trap mass spectrometer. In this talk, we
will present the results from one of the following studies of hydrated SubstanceP
peptide in the Oxygen K-shell energy region, performed at soft X-ray beamline
PLEIADES of SOLEIL radiation facility near Paris, with focusing on the
experimental techniques and details of the applied method.

Acknowledgements: This work was supported by ANR, France, under
project ANR-08-BLAN-0065, MESTD of Republic of Serbia project #171020.
We are grateful to SOLEIL general staff for running the beam smoothly.
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[1] O. Dopfer et al, Chem. Rev. 116, 9 (2016).
[2] A.R. Milosavljevi¢ et al, J. Synchrotron Radiat. 19, 2 (2012).
[3] A.R. Milosavljevi¢ et al, J. Phys. Chem. Lett. 16, 6 (2015).
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X-ray Interaction with Biomolecules in Gas Phase (XiBiGP) workshop

Dr. Milos Rankovié

J. Heyrovsky Institute of Physical Chemistry v.v.i.,
Academy of Sciences of the Czech Republic, Prague,
Czech Republic

Saint-Aubin, 22" November 2017

Dear Dr. Rankovié,

On behalf of the Scientific and Organizing Committees, we have the pleasure to invite you to
attend the 29" Summer School and International Symposium on the Physics of lonized Gases
(SPIG 2018) and present a lecture (30 min, including questions and discussions) at the
3" Workshop on X-ray Interaction with Biomolecules in Gas Phase (XiBiGP).

The SPIG 2018 will be held from 28" August to 1™ September in Belgrade, Serbia. The
XiBiGP workshop is scheduled for 28" of August. The details of the conference are available
at www.spig2018.ipb.ac.rs. Unfortunately, due to the limited conference budget, the
organizers cannot commit to any financial support.

We hope that you will be able to accept our invitation. Please let us know by the 8" of
December 2017 and, if possible, send us the title of your lecture. Please note that your talk is
foreseen for a session on Action spectroscopy of trapped macromolecular ions.

We look forward to welcoming you to Belgrade in 2018.

Yours sincerely,

/a& (- A / /;;/)CZ'/ ;ﬂw/ /%/LW \,Z;/?M

Goran Poparié Bratislav Obradovi¢ Dusko Borka
(Co-Chairs of the SPIG 2018 Scientific and Local Organizing Committees)
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Aleksandar R. Milosavljevi¢ Sanja Tosi¢
(Co-Chairs of the 3" XiBiGP Workshop)

Local organizing Committee:

Vinca Institute of Nuclear Sciences, University of Belgrade
P.O. Box 522
11000 Belgrade, Serbia

E-mail: spig2018@vinca.bg.ac.rs

Tel:+381 11 6455451 Web: www.spig2018.ipb.ac.rs

Fax:+381 11 6308425
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Photodissociation of hydrated peptide by synchrotron radiation in the
VUYV region

M. Lj. Rankovi¢!", F. Canon?, L. Nahon®, A. Giuliani** and A. R. Milosavljevi¢'"

Unstitute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia.
2INRA, UMRI1324 Centre des Sciences du Goiit et de I’Alimentation, F-21000 Dijon, France.
3SOLEIL, I'Orme des Merisiers, St Aubin, BP48, 91192 Gif sur Yvette Cedex, France.
“INRA, UARI1008, CEPIA, Rue de la Géraudiére, BP 71627, 44316 Nantes, France.
*Corresponding author: mrankovic@ipb.ac.rs

Development of electrospray ionization along with already established synchrotron radiation and mass
spectrometry techniques, made the studies of interaction of large biomolecules with energetic photons in the
gas phase easily accessible. Combination of these techniques gave rise to action spectroscopy', a very powerful
method, that can give more insights into fundamental physical and chemical properties of biologically relevant
macromolecules such as nucleotides, amino acids, peptides? or proteins®. It is also very important to investigate
the influence of the water surroundings or solvation effects on fundamental properties of these biomolecules
in order to get more realistic picture of the radiation damage at molecular level.

We present the action spectroscopy results of protonated and hydrated Leucin-Enkephalin peptide, performed
by coupling the VUV synchrotron radiation beamline (DESIRS, synchrotron SOLEIL) with the ion trap mass
spectrometer. Results suggest that hydration with only three water molecules may have significant influence
on the fragmentation pattern of this peptide, Figure 1.
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Figure 1. Tandem mass spectra (MS?) recorded for Leucin-Enkephalin (YGGFL) peptide hydrated with three water
molecules, obtained at photon energy of 6.9 eV.

Acknowledgments: This work was supported by the French ANR (Project ANR-08-BLAN-0065), the “Pavle
Savic” bilateral scientific project between Serbia and France (N27482TE) and the COST Action MP1002
(Nano-IBCT). M. Lj. R. and A. R. M. acknowledge support by the MESTD of Republic Serbia, project
#171020. We are grateful to SOLEIL staff for smooth beamtimes under projects 20110324 and 20130388.
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Oxygen K-edge action spectroscopy of isolated nanosolvated
Substance P: Resolving the excitation of the peptide and the attached
water network

A. R. Milosavljevi¢'*, K. Jinkili?, C. Nicolas!, M. Lj. Rankovi¢®, F. Canon?, J. Bozek!,
and A. Giuliani'?

ISOLEIL, I'Orme des Merisiers, St. Aubin, BP48, 91192 Gif sur Yvette Cedex, France
2Centre for Molecular Materials Research, University of Oulu, P.O. Box 3000, 90014 Oulu, Finland
3Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
“Centre des Sciences du Goiit et de I'Alimentation, CNRS, INRA, Université de Bourgogne Franche-Comté, F-21000
Dijon, France
SINRA, UAR1008, CEPIA, Rue de la Géraudiére, BP 71627, 44316 Nantes, France

*Corresponding author: milosavljevic@synchrotron-soleil.fr

The study of isolated biomolecules solvated on an atomic level is important to understand the
hydrogen bonding network of water molecules and their interaction with the biomolecule that overall
defines its structure and functionality [1]. Here we report preliminary results of a pioneering study of
inner-shell excitation of an isolated nanosolvated peptide.

We have performed O K-edge inner-shell action spectroscopy of both bare and hydrated Substance P
peptide ions isolated in the gas phase, by coupling a commercial linear quadrupole ion trap mass
spectrometer (LTQ XL) to the PLEIADES soft X-ray beamline at the SOLEIL synchrotron, as
previously described [2,3]. For the first time, we recorded O K-edge ion yield spectra for isolated
doubly charged Substance P peptide, as well as for the same system hydrated with 11 water molecules.
The present results suggest that processes upon excitation of the peptide and the attached water cluster
could be resolved. We are presently performing high-level DFT calculations in order to understand
the structure and the excitation processes of the solvated peptide.

Acknowledgments: Supported by ANR-08-BLAN-0065, MESTD Republic of Serbia (#171020) and
COST action “XUV/X-ray light and fast ions for ultrafast chemistry — XLIC”. The SOLEIL
synchrotron is acknowledged for providing beamtime under Project 20160335.
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Subject invitation - 3rd Young Scientist Forum of the XLIC COST we b m a| |
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From Alicja DOMARACKA <domaracka@ganil.fr>

To Milos Rankovic <mrankovic@ipb.ac.rs>
Cc Miroslav Polasek <miroslav.polasek@jh-inst.cas.cz>
Date 2016-12-07 14:21

Dear Milos Rankovic,

The 4™ General Meeting of the XLIC COST Action will take place from 141 t0 16™ March 2017 in Prague, Czech

Republic. It will include the 3rd Young Scientist Forum -- a special half-day section with talks given by PhD students and
young post-docs.

It is a pleasure for us to invite you to give a talk during special section dedicated for young scientist. We invite you to
present results of your STSM financed by the XLIC COST Action or/and of your PhD thesis/ post-doc. The format of the
talk is 15 minutes and 5 minutes of discussion.

znd

Could you inform us before 2 December 2016 if you can accept the invitation?

If so, please send us a tentative title and an abstract of your talk.

You can find more information about XLIC COST Action at www.xlic.eu and information about the meeting
at http://www.jh-inst.cas.cz/xlic2017. The meeting will have no registration fees for participants and COST Action will
cover the travel, meals and accommodation expenses of invited speakers.

Best regards,
Alicja Domaracka (XLIC-Young Scientists Coordinator)
and

Miroslav Polasek (Local Chair of the meeting)

Préservons notre environnement, n'imprimez ce mail que si nécessaire.
Preserve our environment, print this email only if necessary.

https://roundcubemail.ipb.ac.rs/roundcube/?_task=mail&_safe=0&_ uid=4648& mbox=INBOX&_action=print&_extwin=1 11
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Dissociative Ionization Dynamics of Dielectric gas C3F,CN

M. Rankovié!, J. Chalabala?, M. Zawadzki', J. Ko¢isek!, P. Slavi¢ek? and J. Fedor'
I J. Heyrovsky Institute of Physical Chemistry, Czech Academy of Sciences, Dolejskova
3, 18223 Prague, Czech Republic
2 Department of Physical Chemistry, University of Chemistry and Technology, Technicka
5, 166 28 Prague, Czech Republic
3 Department of Atomic, Molecular, and Optical Physics, Faculty of Applied Physics
4 Mathematics, Gdansk University of Technology, ul. G. Narutowicza 11/12, 80-233
Gdansk, Poland
milos.rankovic(@jh-inst.cas.cz

Due to a very high global warming potential (GWP) of 23500, a widely used insulation gas SFe
will no longer be applicable in high-voltage equipment, such as switchgears and other high
power energy distributing circuits. A big effort has been invested in finding a suitable
alternative that is environmentally friendly and has good dielectric strength. One of very
promising candidates that meets those criteria is heptafluoroisobutyronitrile (C3F7CN). While
a few companies are already supplying their switchgear products with this insulating gas, the
majority of equipment around the world is still using SFs.

The electron collisions are elementary mechanism which governs the discharge chemistry and
physics in an insulating medium under high-voltage switching conditions. In order to better
understand discharge reactions in this gas, it is important to know its fundamental physical
properties. Being quite a new replacement gas in the industry, C3F7CN is not well studied and
there is a lack of cross sections data in the literature. Apart from one experimental study done
by Li et al [1], there are only a few theoretical studies, where Xiong et al. [2] reported calculated
cross sections.

In this work, we present the experimental absolute partial ionization cross sections in the range
(0-100) eV and electron impact ionization mass spectra of C3F7CN [3]. A reflectron time-of-
flight (RTOF) experimental setup was used to record the mass spectra. Second experimental
setup based on trochoidal electron monochromator and equipped with time of flight ion
detection was originally designed for dissociative electron attachment experiments. We
modified it in order to be able to measure absolute total ionization cross sections. We show that
ionization proceeds mainly through one dominant channel leading to a complete dissociation
of molecule. Our computational non-adiabatic treatment is able to reproduce experimental
findings with a good agreement.

References
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Vibrational Excitation and Dissociative Electron Attachment Cross
Sections in Cyanoacetylene HC3N

M. Rankovié!, P. Nag', M. Zawadzki'?, M. Polasek!, J. Zabka', J. Kogisek', J. Fedor'
1]. Heyrovsky Institute of Physical Chemistry, Academy of Sciences of the Czech Republic,
Dolejskova 3, 182 23 Prague, Czech Republic
2Atomic Physics Division, Department of Atomic, Molecular and Optical Physics, Faculty of
Applied Physics and Mathematics, Gdansk University of Technology, ul. Gabriela
Narutowicza 11/12, 80-233 Gdansk, Poland
juraj.fedor@jh-inst.cas.cz

Cyanoacetylene, HC3N, has been attracting attention due to its abundance in a number of
extraterrestrial environments, such as molecular clouds or Titan's atmoshere. It is believed, that
the chemical transormation in such environments is to a large degree driven by an electron
impact. At the same time, there is very little data on the electron collisions with HC3N available,
we are aware only of one experimental quantitative DEA study. [1]

We have used three electron collision setups: an electrostatic spectrometer with hemispherical
analyzers, quantitative DEA spectrometer with time-of-flight analyzer, and high-resolution
DEA spectrometer with quadrupole analyzer. With the first one, we probed the elastic and
vibrationally inelastic cross sections at 135° scattering angle, combining the two later ones, we
determined the partial DEA cross sections.

The vibrational excitation cross sections reveal presence of four shape resonances. The first one
gives rise to a pronounced boomerang structure which overlaps with the threshold peak
originating from the electron-dipole excitation, and thus creates and interesting patterm. This
resonance is visible in all the vibrations. The other resonances are much more selective,
especially the two o states are prominent only in the excitation of the CH and CN stretch
modes. The DEA cross sections are in an excellent qualitative agreement with the data of
Gilmore and Field [1], however, the present absolute data are approximately by a factor of two
lower. The comparison with the vibrational excitation data allows for assignment of the DEA
bands.

References
[1] T.D. Gilmore, T. A. Field, J. Phys. B, 48, (2015), 035201.
[2] M. Rankovi¢ et al., Phys. Rev. A, 98, (2018), 052708.
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Vibrational and dissociative dynamics of resonant states in nitrobenzene

P. Nag', M. Rankovi¢,"?, J. Fedor!

! J. Heyrovsky Institute of Physical Chemistry, Dolejskova 2155/3, Prague 8, Czech Republic
2Laboratory for atomic collision processes, University of Belgrade, Pregrevica 118, 11080
Belgrade, Serbia
Corresponding author: pamir.nag@jh-inst.cas.cz

A standard tool for probing the dynamics of
nuclear motion is by time-resolved ultrafast
spectroscopy. We use a different approach by
forming a resonance (temporary negative ion) in
an electron-molecule collision and utilizing the
fact that the competition between the electron
detachment and molecular dissociation is
happening on a femto- to picosecond timescale.

We have measured the 2-dimensional electron
impact spectroscopy [l] to understand the
vibrational excitation of  nitrobenzene
(C¢HsNO») via different temporary negative ion
(TNI) states. The energy loss spectra in between
0-1.5 eV recorded for 0.6 eV constant residual
energy is shown in Figure 1.
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Figure 1. Energy loss-spectra of CsHsNO:
recorded at 135° for constant residual energy of
0.6 eV

In electron impact vibrational excitation, the
incoming electron resonantly captured by the
molecule, forming a TNI state. The TNI ejects
the electron and decays into ground and
different vibrationally excited states. The cross-
section of the scattered electrons with a fixed
energy loss for different incident electron
energies is shown in figure 2. We also have
measured the absolute cross-section of all the
fragments formed due to dissociative electron

attachment to nitro-benzene [2]. In the
presentation we will discuss the results in detail.
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Electron transmission through steel capillary
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The transmission of low-energy electrons through platinum [1,2] and steel capillaries have been
investigated both experimentally and theoretically. The length of the present steel capillary was L =
19.50 mm while the inner diameter was d = 0.90 mm. Kinetic energy distribution of electrons transmitted
through steel capillary was recorded at two tilt angles (the angle between the incident electron beam and
the capillary axis) of 2.64° and 4.0°, respectively. The experimental results were obtained by an electron
spectrometer which consists of an electron gun, a double cylindrical mirror energy analyzer (DCMA) and
a channeltron detector.

Electron transmission is modelled by a classical trajectory Monte Carlo simulation taking both elastic
and inelastic scattering events of primary electrons colliding with the inner wall of the capillary and
transport of secondary electrons into account.
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Figure 1: Energy spectra of electrons transmitted through a steel capillary.

Figure 1 shows energy spectra of 150 €V electrons passing through the steel capillary at 2.64° tilt angle.
We found excellent agreement between our simulated electron-energy spectra with experimental data.

(1] A.R. Milosavljevi¢ et al.. Nucl. Instr. Meth. Phys. Res. B 354 (2015) 86.
2] D. Borka et al, Nucl. Instr. Meth. Phys. Res. B, in press (2017),
http://dx.doi.org/10.1016/j.nimb.2017.02.024
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VUV action spectroscopy of protonated Tri-Alanine peptide
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The studies of interaction of energetic photons with big macromolecules such as amino acids, peptides
and proteins in the gas phase have become accessible in recent years with developments of electrospray (ESI)
and mass spectrometry techniques. A wide photon energy range and high flux provided by synchrotron
radiation sources in combination with these techniques gives one a very powerful tool [1] for closer
investigation of radiation damage at molecular level.

We present the photodisociation results of protonated small peptide Tri-Alanine obtained at VUV
beamline DESIRS of synchrotron SOLEIL near Paris, France. The experiment was performed by coupling
the beamline with quadrupole ion trap mass spectrometer [2]. Electrosprayed cation precursor [AAA-+H]*
was selected in the ion trap and subjected to VUV photons of (6.7-9.7) €V energy range.

The backbone fragments corresponding to the peptide bond scision are visible, although neutral losses
dominate the mass spectrum Fig 1. Weak energy band at about 7 eV was observed for some backbone
ion yields. Moreover, ion yields from almost all fragments show strong increase after 9 eV, suggesting
another energy band. For small peptides, these bands might be traced to n7* transitions as previously
observed [3].
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Figure 1: Tandem mass spectrum of protonated AAA peptide recorded at 9.5 eV.

Acknowledgements. This work was supported by the French ANR (project no. ANR-08-BLAN-0065),
the “Pavle Savic” bilateral scientific project between Serbia and France (No. 27482TE) and the COST
Action MP1002 (Nano-IBCT). A.R.M. and M.Lj.R., acknowledge support by the Ministry of Education,
Science and Technological Development of the Republic of Serbia under project 171020. We are grateful
to the SOLEIL general staff for providing beamtime under project no. 20120874 and 20130388.

[1] A. Giuliani et al., Mass Spectrom. Rev. 33 (2014) 424.
[2] A.R. Milosavljevi¢ et al., Angew. Chem.-Int. Edit. 52 (2013) 7286.
[3] M. Lj. Rankovié¢ et al., J. Chem. Phys. 143 (2015) 244311, 1-8.



TN N Rl

=l
L

—
L

B

3" International Workshop on
Dissociative Electron Attachment

Villa Lanna, Prague, April 10-13, 2018



3" International Workshop on Dissociative
Electron Attachment

In fhionor of

F RKrishnakumar

Jfor nis oulstanding contribution to the freld of dissocrative
electron attachiment.

April 10.-13., 2018

Villa Lanna, Prague, Czech Republic

Local organizers:
Juraj Fedor, Jaroslav Kocisek, Milos Rankovi¢, Pamir Nag, Dominika Kollarova

J. Heyrovsky Institute of Physical Chemistry of the Czech Academy of Sciences

Supported by The Sir John Mason Academic Trust




DISSOCIATIVE ELECTRON ATTACHMENT AND ANION-INDUCED
DIMERIZATION IN PYRUVIC ACID
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Pyruvic acid (CH;—CO—COOH) is the simplest a-keto acid and it is a relevant molecule for processes involving
atmospheric chemistry, biochemistry and astrochemistry. Photo-oxidation of biogenic and anthropogenic
precursors like isoprene emitted from trees leads to a formation of pyruvic acid in the atmosphere. In living
cells, pyruvic acid is a product of glycolysis and can serve as a precursor for important species in Kerbs cycle
where energy stored from fat, proteins and carbohydrates is released. Moreover, it has been suggested as a
prebiotic molecule since it can be synthesized from H,O and CO, in conditions of high pressures and
temperatures. Such conditions are present in carbonaceous meteorites [1] where pyruvic acid has been
previously observed.

We report experimental results of dissociative electron attachment (DEA) to pyruvic acid [2] in the low energy
range. The data set is obtained from experiments performed on two setups equipped with trochoidal electron
monohromators, recently transferred to Prague from Fribourg in Switzerland. One setup is coupled with time
of flight (TOF) spectrometer providing the absolute measurements. The other setup with higher energy
resolution is coupled to a quadrupole mass filter (QMS). The latter provides relative ion yields that are brought
to an absolute scale by using data from the TOF setup. A rich fragmentation pattern is observed were many
channels show distinct features corresponding to Feshbah resonances. Here, we present the absolute partial
cross sections for all visible dissociation channels in pyruvic acid. The one observed at mass-to-charge ratio
87, originating from the cleavage of hydroxyl bond is displayed in Figure 3. Furthermore, some fragments do
not originate from the DEA of a single pyruvic acid molecule, instead they are a result of secondary reactions
with transient negative ion M*. Such reactions most probably proceed via a fast proton transfer from neutral
pyruvic acid to the anion that forms a vibrationally hot dimer complex and induces the fragmentation.
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Figure 3 — Partial cross section of dehydrogenated Pyruvic acid as a function of incident electron energy.
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Photoinduced fragmentation of gas-phase protonated leucine-
enkephalin peptide in the VYUYV range
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Abstract. In this article we report new results for action spectroscopy of protonated peptide
Leucine enkephalin (YGGFL). By coupling a linear ion trap mass spectrometer with a vacuum
ultraviolet (VUV) synchrotron radiation beamline, we investigate photofragmentation pattern
of this peptide, through the analysis of tandem mass spectra recorded over a range of VUV
photon energies, below and above the ionization energy. The obtained fragmentation patterns
are discussed and compared to previous results.

1. Introduction

Development of electrospray ionization (ESI) [1], along with the advances in mass spectrometry
techniques in recent years, has allowed manipulation of large bio-molecular ionic species in the gas
phase. Therefore, fundamental properties of peptides, proteins, and nucleic acids such as ionization
energies, bond energies and electronic energy levels could be investigated through action spectroscopy
methods. In the present work ESI technique is used to produce intact biomolecular ionic species in the
gas phase, from liquid solutions of these molecules. Tandem mass spectrometry by using VUV as an
activation method was employed to investigate targets of interest.

Leucine enkephalin (Leu-enk) peptide is formed from five amino acids joined through peptide
bonds, with the sequence tyrosine-glycine-glycine-phenylalanine-leucine (or YGGFL, in one letter
coding). Leu-enk is an ideal candidate to study because it is small enough to be easily manageable
with mass spectrometry techniques and to allow clear analysis of fragmentation products, while still
being big enough to represent peptides. Usually the site of protonation is at N-terminus of the first
amino acid - tyrosine, although other protonation sites were reported in the literature, as a consequence
of proton mobility (see [2] and references therein). A standard nomenclature of the backbone
fragments is based on where the positive charge (proton) stays upon bond scission and which
particular bond is cleaved. If the proton stays at C-terminal, fragments a, b, ¢ are formed, while
fragments X, y, z originate from the N-terminal. Numbers in the subscripts of the fragment letters
indicate the number of amino acid residues left in the particular fragment. Cleavage of the peptide C-N
bonds is the origin of b and y fragment ions. Figure 1 displays a schematic structure of the Leu-enk
peptide and denotation of some backbone fragments relevant for the present work.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1
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Figure 1. Schematic structure of Leucine enkephalin peptide with denoted fragments (dashed lines)
and constituent amino acids (in one letter code).

Leu-enk has been probed with a vast number of different techniques, covering fragmentation pattern
information and fragment yields. The reported results include collision induced dissociation (CID) [3],
surface induced dissociation (SID) [4], blackbody infrared radiative dissociation (BIRD) [5] and laser-
induced dissociation (LID) [6]. Each of these methods produces different conditions which favor
certain decomposition pathways governed by certain fragmentation mechanisms. An extensive study
of fragmentation schemes has been reported for protonated Leu-enk in the experiment involving
multiple-resonance CID, by V. Rakov et al. in [3]. One of the reasons Leu-enk is used as a standard
peptide is because it is very useful for testing and tuning new experimental setups, since it has been
found that abundance ratios of some fragment ions can indicate an amount of internal energy
deposited in the precursor ions [7]. Therefore, experimental parameters of a setup are adjusted in such
a way that various ratios of Leu-enk’s fragment intensities are kept constant. On the other hand, ratios
of a,/b, and bs/y, can indicate at least qualitatively the degree of excitation of the precursor ions.

Amino acids and peptides strongly absorb VUV light [8]. Therefore an investigation of VUV
interaction with peptides is of great interest. The only VUV light source with high enough brilliance
and flexibility to continuously change the photon energy over a wide range is the synchrotron
radiation source. A comprehensive study of VUV-induced fragmentation of protonated Leu-enk was
reported by S. Bari et al in [9]. In the present work, we extend this investigation by means of mass
resolution, the number of assigned ionic fragments and the photon energy range. The obtained results
are also compared with existing data.

2. Experiment

Mass spectra in this article were obtained using the experimental setup located at the synchrotron
SOLEIL near Paris, France. A commercial mass spectrometer Thermo Phiningan LTQ XL (LTQ)
equipped with ESI was connected to the synchrotron VUV beamline DESIRS [10], with custom made
turbo differential vacuum manifold [11-13]. Leu-enk ions produced by ESI were isolated in a linear
quadrupole ion trap and subjected to VUV photons. After well-defined time of irradiation (500 ms in
the present experiment) at particular photon energy, tandem mass spectra (MS?) were recorded.

The LTQ mass spectrometer was connected to the synchrotron beamline from the back side of the
LTQ. A dedicated vacuum manifold has been made to accommodate the pressure difference between
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the LTQ and the beamline. One side of the vacuum manifold was fixed to the beamline where the
pressure is in the order of 10® mbar, while the other side was connected via flexible bellow to the back
plate window of the mass spectrometer. The pressure of the Helium buffer gas inside the ion trap of
LTQ is of the order of 10~ mbar while the pressure in the spectrometer is of the order of 10~ mbar.
During the operation and photon irradiation, the pressure inside the vacuum manifold was in the order
of 10° mbar. A home-made rotating mechanical shutter driven by an electric motor was built and
positioned in front of the photon beam inside the vacuum manifold. Cooling of the electric motor in
the vacuum was established through heat conduction through a massive copper heat sink (holder)
tightly surrounding the motor [14]. Alignment of the photon beam with respect to the ion trap’s axis
was achieved by using a custom supporting frame, mounted under the LTQ. It has several degrees of
freedom, both translational and rotational, which allow for a fine alignment of the ion trap position
with respect to the incident photon beam. An optimal alignment provides the highest overlap between
cylindrical ion trapping region and the photon beam and is essential for the experiment.

Leu-enk was provided from Sigma-Aldrich as a powder and it was diluted with water/acetonitrile
75:25% v/v solution to the final concentration of 10 yM. The ESI source is positioned on the front side
of LTQ. The ions formed by ESI source from the solution are guided by a system of ion lenses and
stored in the ion trap. Parameters of ESI were optimized to obtain highest possible abundance of
protonated Leu-enk cations [YGGFL+H]*. A typically recorded mass spectrum (MS') produced by
ESlI is displayed in figure 2.
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Figure 2. The mass spectrum of electro-sprayed Leu-enk ions from water/acetonitrile 75/25% solution
with 10 uM concentration of peptide molecules. The peak in the spectrum at m/z 556 corresponds to
the protonated Leu-enk cation [YGGFL+H]*, while two peaks denoted with a star originate from
pollutions.

The precursor ions of interest, in this case [YGGFL+H]*, were selected and isolated in the ion trap,
by means of ejecting all other ions. When enough precursor ions are accumulated in the ion trap or
when a time limit for ion accumulation is reached, the mechanical shutter opens and the
monochromatic VUV photon beam of defined energy irradiates the precursor ions. Synchrotron
beamline DESIRS [10] is equipped with a gas filter cutting off higher order harmonics, which can
create an additional signal originating from higher photon energies. If filled with Krypton, the gas
filter cuts off all photon energies above 14 eV. Additionally, a MgF, glass filter is inserted as the part
of the vacuum manifold assembly, to cut off the higher harmonics over 10.6 eV. The photon beam
produced by the beamline undulator is monochromatized by using a normal incidence
monochromator, resulting in final energy resolution of around 10 meV in the present case.
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3. Results and discussion

J. Sztéray et al. in [15] performed a review of the studies about Leu-enk energetics and reaction
pathways, so we will focus here only on the discussion of the most prominent fragments prevailing
under our experimental conditions. Figure 3 displays the tandem mass spectra obtained for protonated
Leu-enk precursor ions [YGGFL+H]" after activation with synchrotron VUV photons at three different
energies. The mass spectra have been normalized to show the precursor ions [YGGFL+H]" at m/z 556
with 100 % relative intensity.
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Figure 3. Tandem mass spectrum of protonated Leucine enkephalin precursor ions after irradiation
with photons of a) 5.7eV b) 8 eV and c) 16 eV.

Fragmentation patterns in our spectra are in good agreement with the ones reported in [9], which is
expected considering the similar experimental conditions: VUV synchrotron photon activation of
trapped ions. The lack of x and z and low abundant y-sequence ions in our spectra confirm that N-
terminal ions are favoured. The ionization energy (IE) of protonated Leu-enk was determined by DFT
calculations to be 8.87 eV [16]. The radical cation is not observed in our spectra and it is likely that it
is not stable and fragments readily after its formation, as it has been proposed by Bari et al. [9]. For
sub-ionisation energies absorption of photons by precursor ions leaves them in an excited electronic
state. This energy may be redistributed internally via intramolecular vibrational processes, causing the
weak peptide C-N bonds to break first, forming the backbone ions b and y. According to the
fragmentation scheme proposed in [3], the major reaction pathway is following: YGFFL-b,-a,-b;-b,-
a,-Y. All these ions are present in our mass spectra, except Y (136), due to the mass cut off at m/z 150.
Backbone ion b, (m/z 425) needs the lowest photon energy to form and it shows up as the strongest
fragment at 5.7 eV in our mass spectrum. This ion is formed directly from dissociation of the
precursor ions. The fragment at m/z 538 corresponds to the loss of a water molecule from the
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precursor ions. Its intensity is highest among all fragments in the lowest energy region but falls
quickly with the increase of the photon energy. Note that this fragment has not been discussed in the
previous work by Bari et al. [9]. Following figure 1, after CO loss, b, forms into the fragment ion a,
(m/z 397). lon a, dissociates with the neutral loss of NH; into fragment at m/z 380. After Glycine
residue loss (-57) near ionization energy, this ion is observed at a,-NH;-G (m/z 323). It is also reported
and discussed in detail by a group of Glish, as a rearrangement fragment FYG (m/z 323) [17]. The
intensity of the ion a, exceeds the b, intensity and peaks at around 7 eV, where it is the most prominent
fragment in the mass spectrum. This energy corresponds to the peak of the absorption band coming
from the -7t peptide transition. Fragment b; (m/z 278) is the next in line to show up as a dominant
fragment with further increase of the photon energy. Ion b; is formed from a, ion while further
dissociation of b; forms b, (m/z 221). C-terminal ion y, (m/z 279) has a higher intensity than b; (278)
in the low energy region. With the increase of photon energy, the internal energy of the precursor ions
rises, resulting in the drop of the intensity of y, ions compared to the intensity of b; ions, similarly as
for b, and a, ions, respectively. The peak designated at m/z 449 corresponds to the tyrosine side chain
loss of the precursor ions while the loss of the phenylalanine side chain is responsible for a small peak
at m/z 465. H loss from 449 leads to a fragment designated at m/z 448. Loss of tyrosine side chain is
also noticed from backbone fragment b, so fragment b,-107 (318) is observed. As the photon
activation energy goes over the IE of Leu-enk (8.87 eV) more reaction channels become open. New
reaction channels above the IE lead to internal fragments GGF (m/z 262) and GF (m/z 205). These
fragments are also present in the sub ionization energies, but with very small abundances. Suffering
the CO loss, these ions form GGF-CO (m/z 234) and GF-CO (m/z 177). In the second channel with
another CO, loss from GF, fragments at m/z 161 are created. Above the IE internal fragments
dominate over the backbone by more than a factor of 10. At 16 eV, the most prominent fragments are
c; (m/z 295) and GF (m/z 205). Mass-to-charge ratio of doubly ionized precursor ions [Leu-enk+H]*
is the same as for b; ion at m/z 278. According to [9], it is possible that small abundance of doubly
ionized precursor ions contributes to the intensity of the m/z 278 peak. Internal C-terminal fragment a,
(m/z 250) is formed upon CO loss from b; ion and along with ion a, (m/z 193) shows up at energies
above 14 eV. Both backbone and internal fragment ions peak at around 20 eV with a very broad peak,
which is also reported in [9]. At 24 eV being the final energy point in our scans, all fragments are in a
decline with GF (205), b, (221), b; (278) and c; (295) dominating the spectra at around 1% of the
precursor ion intensity.

4. Conclusions

A linear quadrupole ion trap mass spectrometer was coupled to a synchrotron beamline to study the
VUV photo-induced dissociation of gas-phase protonated Leu-enk cations. The present experiment
extends previous studies by means of high spectral purity of the photon beam, increased sensitivity
and mass resolution (in the case of VUV/ion trap results) and increased energy range. Presented mass
spectra are in good agreement with the existing fragmentation data in the literature. The fragmentation
of the Leu-enk peptide shows a clear and interesting energy dependence that can be related to
electronic excitation processes, which will be investigated in more details in future papers.
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Peny6nuka Cpbuja . : :
MMUHUCTAPCTBO ITPOCBETE, 3 = — : 0= T
HAYKE U TEXHOJOHIIKOI' PA3BOJA 2 6 e
Komucuja 3a cTuname Hay4YHHX 3Bambha e : '

Bpoj: 660-01-00001/640 | okt 44 51 / 1
27.09.2017. rogune O i
Beorpan

Ha ocHoBy unana 22. ctaB 2. unana 70. craB 4. 3akoHa O HAyYHOMCTPAXKMUBAYKO] AENATHOCTH
("Cnyx6enu rmacuuk Penmy6muke Cpbuje", 6poj 110/05, 50/06 — ucnpaka, 18/10 u 112/15), unana 3.
ct. 1. u 3. u unana 40. [IpaBuiHMKa O MOCTYNKY, HAYMHY BPEJIHOBamba U KBAHTUTATUBHOM MCKa3UBamy
Hay4YHOMCTpaXXMBaukux pesynrara uctpaxuBaya ("Crmyx6eHu rnacHuk Pemy6nuke Cpb6uje", 6poj
24/16,21/17 u 38/17) u 3axTeBa KOju je MOJHEO

Hucuuwiayiu 3a ¢pusuxy y beozpaody
KomricHja 3a cTiLame HayyHHX 3Bama Ha CeAHMLM opxaHoj 27.09.2017. roauHe, 1oHena je

OJUIYKY
O CTULAKY HAYYHOT 3BAIbA

Ap Muaow Pankoeuh

CTHYE HAYYHO 3Babe
Hay4nu capaonux

y obJacTi MpUPOTHO-MaTEMaTHYKKUX HayKa - (pU3uKa
ObF P A43J 0OXEDBE

Huciauinyiua 3a ¢pusuxy y Beozpaoy

yTBpauo je npemior 6poj 1933/1 ox 15.11.2016. rogune Ha cenuuuu Hayunor Beha MHcTHTyTa M
noaHeo 3axteB Komucuju 3a cruuame HaydyHux 3Bama Opoj 1980/1 om 24.11.2016. rogune 3a
JIOHOIIEHHE OJUTYKE O UCITYHEHOCTH YCJIOBA 3a CTULamhe Hay4yHOT 3Batba Hay4nu capaonux.

Komucuja 3a cTULamke HaydyHMX 3Bama je MO MPETXOAHO NpUOAB/LEHOM MO3UTHBHOM
MUIJbeHY MaruyHor HaydHor ogpbopa 3a (PU3HMKY Ha cefHuUM oapxanoj 27.09.2017. roauue
pa3Mmarpaja 3axTeB W YTBpAHWJa Ja UMEHOBaHU HCIMymaBa ycioBe u3 yinaHa 70. craB 4. 3akoHa o
HayyHoucTpaxuBaukoj aenatHoctu ("Cnyx6eHu rnacHuk Pemy6nuke Cpouje”, 6poj 110/05, 50/06 —
ucnpaBka,18/10 u 112/15), unana 3. cr. 1. u 3. u unana 40. [IpaBuNHUKAa O MOCTYNKY, HauUHY
BpEJHOBaba W KBAaHTUTAaTHMBHOM HCKa3MBalby HAYYHOUCTPAXKMBAYKUX pe3ylTara HCTpaxuBaya
("Cnyx6enun rmacuuk Pemy6nuke Cp6uje", 6poj 24/16, 21/17 u 38/17) 3a cTuuame HaydyHOT 3Bamba
Hay4nu capaonuk, na je oftyymnna Kao y U3peLy oBe OJUTyKe.

JloHOLIEHEM OBE OJUTyKE MMEHOBaHM CTHYE CBa MpaBa Koja My Ha OCHOBY e MO 3aKOHY
npunanajy.

Onnyky AOCTaBUTH MOJHOCHOLYY 3aXTe€Ba, MMEHOBAHOM M apXMBM MHUHHCTapCTBa MpPOCBETE,
HayKe U TeXHOJIOUIKOT pa3Boja y beorpany.

IIPEJICEJJHUK KOMUCHJE

JAp CranucaaBa Cromnh-I'pyjuunh,

HAQY4YHH CaBeTH IK . /
; Q("(y Yav/ \




UFCH The Czech Academy of Sciences
/4 J. Heyrovsky Institute of Physical Chemistry, v. v. i.
Dolejskova 3, 182 23 Prague 8, Czech Republic

Phone: (+420) 28658 3014, (+420) 26605 2011

® Fax: (+420) 28658 2307, e-mail: director@jh-inst.cas.cz

Mr. Milo§ Rankovi¢, Ph.D.
Palmira Toljatija 48/02
Belgrade

Serbia

18. 5. 2017
Ref No UFCHJH-436/0DP/2017

Dear colleague,

| have the pleasure in informing you that with regard to the evaluation of the competition of
17 May 2017 | am prepared to engage you in the staff of the Institute. Details of your contract

please specify with Dr. Juraj Fedor.

Yours sincerely,

Prof. Martin Hof, Dr. rer.
Director of the Institute

at., DSec.



Czech Academy of Sciences

J. Heyrovsky Institute of Physical Chemistry, v. v. i.
.l.l-leyrovsky' Institute Dolejskova 2155/3, 182 23 Prague 8, Czech Republic
of Physical Chemistry VAT Nr. CZ61388955

Dr. Juraj Fedor

Tel: +420 2 6605 3636

Email: juraj.fedor@jh-inst.cas.cz
http://www.jh-inst.cas.cz/dynamics

February 15, 2022

Participation of Dr. MiloS Rankovi¢ on research projects in 2017-2022

This is to confirm that Dr. Milo$ Rankovi¢ participated in the following research projects where | was
the principal investigator:

08/2017 — 08/2018: Czech Science Foundation Project ‘Cross sections and dynamics of electron
scattering on molecular systems’

Employment: 1.0 FTE

Role in the project: Measurements of cross sections for electron-molecule collisions

09/2018 — 10/2020: Technological Agency of the Czech Republic Project ‘SFs replacement in high
voltage switchgear’

Employment: 1.0 FTE

Role in the project: (i) Measurement of cross sections for electron collisions with novel dielectric gases,
(ii) Design and construction of the apparatus for determining decomposition products of partial
discharges, (iii) Determining decomposition products of dielectric gases in partial discharges

11/2020 — now: Czech Science Foundation Project ‘Dynamics of electron-induced nuclear motion in
cold molecules’

Employment: 0.8 FTE

Role in the project: Design of the electronics for a new apparatus measuring electron-molecule
collisions

11/2020 — now: MSMT InterCOST project ‘Electronic and nuclear dynamics in molecules initiated by
electron impact’

Employment: 0.1 FTE

Role in the project: Preparation of missions to synchrotron light sources.

01/2022 — now: Technological Agency of the Czech Republic Project ‘Streamers and surface flashover
discharges on insulators in alternative gases to SFs’

Employment: 0.1 FTE

Role in the project: (i) Participation on the design of discharge cells for spectroscopy of dielectric gases,
(ii) VUV spectroscopy of dielectric gases.

Best regards,

e T -"'_.-,-'

Juraj Fedor
Head of the Department of Molecular and Cluster Dynamics


mailto:juraj.fedor@jh-inst.cas.cz
http://www.jh-inst.cas.cz/dynamics

University of Kragujevac

FACULTY OF
SCIENCE

YHuBepauteT y Kparyjesuy

NMPUPOOHO-MATEMATUYKHN
DAKYNTET

Pagoja JomaHoBuha 12, 34000 Kparyjesau, Cpbuja Radoja Domanovi¢a 12, 34000 Kragujevac, Serbia

KRAGUJEVAC JOURNAL OF SCIENCE

Ha nwanum 3axTeB np Munoma PankoBuha, uctpakuBada capagHuka Ha WHCTHTYTY 3a (DU3HKY
beorpan, Yausepsurer y beorpany, vaconnc KRAGUJEVAC JOURNAL OF SCIENCE wu3naje
cienehy

MOTBPAY

ap Mwom PankoBuha je Ha mosioe ypennuka daconuca KRAGUJEVAC JOURNAL OF
SCIENCE, xoju m3naje Ilpupoano-maremarnuku ¢axynter YHuBepsurera y Kparyjesiy, a
Matununu onbop 3a usuky kateropuine kao M51, penensupao cienehe pagose (cpeheno
10 FOJIMIITHMA ITyOJIMKOBaMka):

2019 (Vol. 41)
VISUALIZATION OF THE IONIZATION YIELDS MODEL OF THE NOBLE
ATOMS IN AN ELLIPTICALLY POLARIZED LASER FIELD BY USING
SYMBOLIC PROGRAMMING LANGUAGE
Aytopu: Xpuctuna C. [lenubamuh, Msan /1. Ilerpouh u Buonera M. Ilerposuh
Pan je na ctpanunama 25-36, 0IHOCHO ajipecu
https://www.pmf.kg.ac.rs/KJS/images/volumes/vpl41/kjs41delibasic25.pdf

2020 (Vol. 42)
NUMERICAL INVESTIGATION OF THE PLASMA FORMATION
IN AIR GENERATED BY 355 nm Nd: YAG LASER PULSES
Ayrtopu: Xpuctuna C. Jlenubamuh, Koncrantunoc Kanepuc, Buonera M. Ilerposuh u
Wgan JI. [letpoBuh
Pan je na ctpanunama 19-28, onHocHo anpecu
https://www.pmf.kg.ac.rs/KJS/images/volumes/vpl42/kjs42delibasic19.pdf

2021 (Vol. 43)
THE EFFECT OF MAGNETIC FIELD ON THE TUNNELING YIELD OF
AMMONIA MOLECULES
Ayrtopu: Buonera M. Ilerposuh, Xpuctuna C. [lenubammh u Vsan /I. [lerposuh
Pan je na ctpanumnama 5-14, ogHOCHO agpecu
https://www.pmf.kg.ac.rs/KJS/images/volumes/vpl43/kjs43petrovich.pdf

VY Kparyjesiy, 07.02.2022. TexHnuKN ypeaHHUK Jyacomnuca

wf /)
yﬁmulém@@%“

p Uana PagojeBuh, noneHt
e-mail ivana.radojevic@pmf.kg.ac.rs
Tel. 034-300-240, lok. 273

LleHTpana: 034 336 223 [ekaHaT: 034 335 039 e Cekpetap: 034 300 245 ¢ Ctya. cnyx6a: 034 300 260 e dakc: 034 335 040

Phone: +381 34 336 223 e Dean’s office +381 34 335 039 e Secretary Office +381 34 300 245
Administrative student office +381 34 300 260 ¢ Fax +381 34 335 040
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Moavwmtu n3eewTaj o0 pagy Ha npojekty y 2019. roguHu

Hme: BpaTHcnas

Mpe3une: MaprHkoprh

Bpoj Tenedona: 316-0882

[E-mail agpeca: bratislav. marinkovici@ipb.ac.rs

Panga opranasanmja: 200024-Yaupepsurer v beorpany, HHCTHTYT 3a PH3MKy
I'pan: Belgrade

bpoj mowrre: 11080

Ctpana 1 - OnwTty nogaun

Mporpam OCHOBHA HCTPAKHBATBA

06nact Gustika

Bpoj npojexta 171020

Hazue IpojexTa Suonka cyJapa 1 goTonpeLeca ¥ ATOMCKHM, (OHO )MONTeKYICKHUM H HAHO THMEH3MOHHM CHCTEMIMA
Tun npojexTa b-ExcniepumenTtamHit

CTtpana 2 - Onnc ncTpaxnearsa

LabeBA HCTPAKABARLA (MIpeMa J0CTABLeHOM INTAHY HCTPAKHBAKA) ocTBapeHn ¥ 2019, ronpHH aMajyha y BHAY 3HAUAj, KBAIHTET H HHBO 0cTBapeHHX pesyiaraTa. TEMA 1. MHTEPAKIIMIE ENEKTPOHA, JOHA
11 ®OTOHA CA ATOMUMA W (BHOWMONEKY JIMMA (KOHCTUTYEHTHMA M AHA JIOTOHUMA THK MOJEKYIIA) PAIM BOJBED PASYMEBAIRA ITPOLIECA PATMIAITMOHOL OINTEREBA. 3agaTak
1.1 a) Ha anapatypu OHRHA (Omicron High Resolution Hemispherical Analyser) H3MepeHH ¢y CIIeKTpH H30aueHHX eTeKTpOHa ay TOjOHH3alIHOHKX cTamka H Coster-Kronig npenasa y atoMy Ar, a my(IHKOBaHH ¥
mMehyHapomsom Yacormicy [P18. Energy analysis of ejected electrons in the region of the Ar L 1--L2,3M Coster-Kronig transitions (25-56 V) induced by electron impact, J. Electron Spectrosc. 237, 146398 (2019) 6pp]. 6) Ha
anapatypd ESMA sappiueHa ¢y 1 my (iIHKOBaHa Mepetba JU(epeHIMjaTHHX Tpeceka 3a eNacTHIHE pacejatbe eNeKTpoHa MPH YIIATHHM eHeprijaMa enekTpoHa o, 10-100 eV Ha atomy Zn [P12. Experimental and theoretical
cross sections for elastic electron scattering from zin, Phys. Rev. A 99, 062702 (2019) 10pp]. 3amatax 1.2 (pykoromnall 2ajatka ap Jenena Mamkorih). a) MaBpeiieHa cy Mepema elacTHUHOT Pacejarka eleKTPoHA Ha
MOTEKYITY TpH-eTHI-pocdaTy. Pesyntati ¢y oGpahenn 1 myGnukosanu [P43. Elastic electron scattering cross sections for triethy] phosphate molecule at intermediate electron energies from 30 to 230 eV, Eur. Phys. 1D 73, 27
2019) Spp]. 6) [TpenuMUHAPHA Mepera eNac THUHOT PACEjaka eNeKTPOHA HA MOMEKYTY MeTaHa CY MpeAcTaBIbeHA HA PECTIDKHIM MelyHapoarim konbeperermjama ECAMP 13 u XXXI ICPEAC [CI08. Integral cross
sections for elastic electron scattering by methane melecule; CIO1. Elastic electron scattering from methane melecule in the energy range from 30-3(X) eV] B) ¥V oKBHpY IOCT JOKTOpATa ¥ capaIiH ¢a kKoleraMa us Ilpara
0GaBbEeH je paj 0 JHUCOLMjATHRHO] jOHM3aITjH Moekyma dayoporutpuna [O02 Phys. Chem. Chem. Phys. 21(30) 16451-16458 (2019)]. 3agatax 1.3 H3yyapaHa je Teopija cyaapa TellkHX decTHI@: A) ITySnHKoRaH je paj y
KOME je MPHMebeHa JHHAMIMIKA aqHjadaTcka TeopHja cyjlapa ¥ OICY aToMa BOAOHHKA ¥ s-cTaby [P05. Classical representation for hydrogen atom in s-states, Quantum Stud.: Math, Found. 6(2)225-233 (2019)]. &)
pykoBomaIal 3agatka ap Henag Munojesuh): HeTpaskiBad je NAPLIJATHH H YKYITHH MPECEK 3@ 3aXBAT eTekTPoHa H3 K-Ibycke BHINeeNeKTPOHCKHY MeTa 01 CTPaHe MOTITYHO OTObeHHX MpojekTivia. Harmican je i myGmxoBaH
MperiieHA paj Ha OBY TeMY YV peHOMHpaHOoM YacomHey. [P13. State-selective and total cross sections for electron capture from the K-shell of multi-electron atoms by fully stripped projectiles. At. Data Nucl. Data Tables,
2019) 18pp]. TEMA 2. THTEPAKITHJE CA ITOBHAIMMHAMA HA HAHOMETAPCKOJ CKATIH (HAHOKATTMNAPE, HAHOTAYKE) KOJE BONE ©YHIMOHAJIA3ALIIA MATEPUIANIA 1JTA
MOJUOHKAITHIN HAHOOHIIMOBA. 3agatak 2.1: {pykoeomaiall 3ajatka Ap Mitom Pankosrh): 3appilicHa TeMaTHKa. 3ajatak 2.2 a) (pyKopoaunall safatka Jp Maja PaGacopuh): HsppiueHa ¢y Mepemna ONTHYKHX
ocobHHA TpalKacTHx Hano MaTepijana (Sr2Ce0d:Eu, GdVO4:Sm; Gd27r207.Fu, CaW04:Nd),kao 1 arkoxeepsnonor Matepijana{Gd203:Er, Yb). MoryhaocTi npusere Matepijata Y VO4:Eu3+ 3a Meperba mpoMeHe
TemMIepatype ¢y myonukoeadd [P22. 1. Phys. D: Appl. Phys. 33, 015106, 10pp, online 1st Oct. 2019]. PesynTtaTd aHanuse H KapakTepHsalje Matepijana Cd3e/ZnS-PMMA myGnuxopand ¢y y pagopy [P17. Optical properties
CaWO4:Nd3+PMMA composite layered structures, Opt. Mater. 96, 109361 (2019) 8pp]. Onivke ocoduue matepijana CaWO4:Nd cy npenctaeene y paxy [P11. Optical properties and fluorescence of quantum dots
CdSefZnS-PMMA composite films with interface modifications, Opt. Mater. 92, 403-410 (2019)]. 6) HacTap/beHo je H3yUaBame Nacepekd HHAYKOBAHOT MPodoja H MOCMATPAHH pasIuUTH BPeMeHCKH pasMalli y30PKoBakba
[PO1. Laser-Induced Plasma Measurements Using Nd:YAG Laser and Streak Camera: Timing Considerations, Atoms, 7(1), 6 (2019) 1 2pp]. B) HenuTHRaHA je TOKATH3AIM]A eEKTPOHA ¥ JBOETEKTPOHCKHM KBAHTHHM TalKAMA
[V 3ABUCHOCTH O ja4HHe CTIOJBAIILCT MarHETHOT 11074 M Be3a ¢a KBaHTHOM NpelUIeTeHOINY HajHUAHX cTatba H ITy OlikoBaH je pad. [P19. Effect of the magnetic field on electron density distributions in two-electron quantum
dots. J. Phys. A. Math. Theo. 52, 435303 (2019) 21pp]. 2.3 Hactaemkena je obpaga pesyirata TiO2 mMeMprctopa goSujerinx FEBID teximkom. TEMA 3. @OTOTIPOLIECH BE3AHH 3A UHTEPAKITUIE JTIACEPCKOT 1
CHHXPOTPOHCKOI 3PAYERA CA ATOMHMA, JOHHUMA H (BHOYWOJIEKYJIMMA. 3agatak 3.1 a) HHTepakupja Nacepekor 3padeiha ca CHOMOISKYIHMA {pyKoBoJUNall 3aJaTka Ap Maja PaSacoruh): HactapibeHo je
[H2Y YABAILE BPEMEHCKH PATOKEHHX Ty MHHECIIEHTHHX CIIEKTapa ankanouia Gunke pyca [CI10. Nonlinear microscopy and time resolved fluorescence spectroscopy of Chelidonium majus L. Proc. PHOTONICA2019]. 6)
HHTepakiMja CHHXPOTPOHCKOT 3patetba ca (GHo IMONEKYIHMa {PYKOBO ALl 3aaTka ap Cama Tomnnth); Tlpoyuasanu ¢y MoryliH MexaHH3aMH (pparMeHTallHje MOJIeKyTTa Kao JHPEKTHE MOCTIeTHIIE ancopIiije X 3patucha
momohy MOJeCHBOT CHHXPOTPOHCKOT 3padeiba ¥ KOMOHHAIMIH Ca PATTHYMTHM eKCiepHMeHTATHHM TexHikana (PES, XPS, NEXAFS, PEPICO, PIPICO, maceHa ClIEKTPOMETPH]a) HA PABTHYHTHM MOIEKYTHMA: 1)
HuTporMigazonHMa [P10, Radiation Damage Mechanisms of Chemotherapeutically Active Nitreimidazole Derived Compounds, Front. Chem. 7, 329 (2019} 14pp: POG. Core shell investigation of 2-nitroimidazole, Front.
Chem. 7, 151 (2019) 13pp]; ii) THTAHMI]Y M-H30-IPOTIOKCH, ( OPTAHOMETAIHE, TIPEKYPCop 3a XeMHjcKy Jenozrinjy 1 OEBI]] TeXHHKY BHCOKe Pe30yIMje Koja oMoryhaBa cTRapame H ypehHBare HAHOC TPY KTy PHIX
mMateprjana) [CI13. Photo-induced fragmentation of the titanium (IV) ise-propoxide molecule, VEIT 2019: CI12. Inner-shell spectroscopy of titanium (I1V) iso-propoxide, PHOTONICA2019]. Opa HeTpakuBama Cy
MpeIcTARBLEHa H HA YEOJHOM MPeIapaiby ¥ OKBUPY NPBE eBPONCKE PaIHOHHIE KOPHCHHKA CHHXPOTPOHa ojpkade ¥ Beorpagy ESUQ Organization [IT02. Core Shell Investigation and Radiation Damage Mechanisms of
Nitroimidazole Compounds studies at the Gasphase Beamline (@ Elettra, Photonica 2019 and 1st ESUO Regional Meeting, Belgrade, 28.08.2019] 3agatak 3.2 (pykopojnar safatka ap [peapar Komapax): Herpaskena
eidekTHRHA 7072 O3padeHOCTH oje ity aenmoea Bankauna [O01. Effective Doses Estimated from the Results of Direct Radon and Thoron Progeny Sensors (DRPS/DTPS), Exposed in Selected Regions of Balkans, Radiation

Aatvrs: 19 O2 2020 Q71157
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Macrep pan | Jenena Bykosuh

Pezynimamu npuxasanu y oeom macmep pady oobdujenu cy y Jlabopamopuju 3a amomcke
cyoapHe npoyece, Uncmumyma 3a guzuxy y 3emyny. Padom na ekcnepumenmy u Ha uzpaou
paoa je pykogoouna op Jerena Mawkosuh u 060M NPUIUKOM ce MHO2O 3aX6abyjem Jenenu Ha

genuKoj nomohu u noopuiyu.

3axseamyjem ce u op bpamucnasy Mapunkosuhy, oupexmopy Jlabopamopuje 3a amomcke

cyoapue npoyece, Ha YKA3AHOM HOBEPEIb).

3axseamyjem ce u unanosuma Komucuje 3a npezied u oyewy macmep paoa, op [pazownyoy

benuhy, op I'opany Ilonapuhy u op Bpauky [Ipedojesuhy.
Takohe ce 3axeamyjem op Karoly TOKésI na ypahenom meopujckom npopauyny npecexa.

3axeamwyjem ce u Op Munowy Panxosuhy mna eenukoj nomohu u cyzecmujama y

eKCNepUMEHMATHOM PAody.
3axsamyjem ce nyHo ceojum pooumemuma, cecmpu, npujamemsiuma u I ocujy.

Y Beoepaoy, 2018. zop.
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Ovaj diplomski rad uraden je u Laboratoriji za fiziku atomskih sudara, Instituta za
fiziku u Zemunu, Beograd. Ovom prilikom se zahvaljujem dr Aleksandru Milosavljevi¢u
koji mi je omoguéio rad u Laboratoriji i na konsultacijama tokom izrade diplomskog

rada.

Zahvaljujem se svome mentoru prof. dr Branku Predojevic¢u za pomoc¢, savjete i sugestije

prilikom pisanja rada.

Takode se zahvaljujem dr Jeleni Maljkovi¢ i mr MilosSu Rankovicu na velikoj pomo¢i u

eksperimentalnom radu.
Zahvaljujem se puno roditeljima i sestri na podrsci, pomo(i i strpljenju.

U Banjoj Luci, 2015. godine



