VYausepsurer y beorpany
EnexrporexHuuku ¢akymrer

HACTABHO-HAYYHOM BERY
Ipeamer: Pedepart o ypalienoj nokropckoj auceprauuju kanaunata Cphana Mapjanosuha.

Omnykom Hacrasro-Hayuwor Beha EnexTpoTexmuuxor daxynreTa Yampepsutera y Beorpamy op.
5047/09-3 ox 5.10.2016. rogvHe, HMEHOBAHH CMO 3a WIAHOBE Komucuje 3a mperiex, omneHy u
onbpaHy MOKTOpcKe mucepranyje Kanaunara Cphana Mapjanosuhia mox HacaoBoM

Monte Kap.io cumy.ianmja TpancnopTa No3sHTPOHA Y PeajHUM CHCTEMHMA HCIYHheHHM
racom.

Iocne mpermepa mocrambene Jlucepraudje u apyrux npaTehnx Mmarepujaia u pasroBopa ca
Kanaunarom, Komucuja je caunnuna cienehu

PE®EPAT

1. YBOJ

1.1. Xponousioruja o5106paBama 1 u3paie JAUcepTaimje

Kanmunar Cphan Mapjanosuh ymucao je mOKTopeke akagemcke cTyamje 2009. roguse Ha
Enexrporexunukom ¢axynrery VYHusepsutetra y Beorpagy. Ilo HCTeKy 3aKOHCKOT poka 3a
3aBPIICTAK JNOKTOPCKUX aKaJCMCKHX CTY/Hja, Ha 3aXTEB CTYACHTA, 0Z0OPEHO je MPOLyKEeme poKa
33 3aBpIIETaK OBHX CTIy/AMja 3a jOII JBa CeMecTpa, carmacHo wiany 92. cras 4 Craryra

YHUBep3uTeTa y Beorpary, kao u 101aTHO NPOAYXKetbe 33 FOAMHY AaHa Ha ocHOBY Omnyke Gp. 24-
06/21-2009/5047 od 18.10.2016. roause.

Temy 3a m3pamy JOKTOpCKe IucepTanuje MOA PagHAM HACIOBOM ,MoHTe Kapno cumynamyja
TPaHCIIOPTa TO3WTPOHA y pPEATHHM CHCTEMHMA HCHYILeHHM racom® mpujasmo je 07.05.2015.
ronune. Komucuja 3a crynuje 111 crenena Ha cenamum ompikanoj 15.05.2015. rogune pa3marpana je
TpeUIOT TeME 3a U3paly JOKTOPCKe aucepranuje u npeior Komucuje 3a oneny mogo6HOCTH TeMe
M KkaHmunara ynytuna HacraBHo-nayunom sehy Ha ycBajame. Hacrapmo-mayuno pehe je, Ha
cenHuIM onpxanoj 23.06.2015. ronume, mMeroBano je Komucujy 3a oreny ycnosa u [IpUXBaTAbE
TeMe NI0KTopcke mucepTanuje (Omryka 6p. 5047/09-1 ox 30.06.2015. rosmne) y cactasy:
* 1p Josan PanyHoBuh, penoBuu mpodecop
Enexrporexunukor daxynrera, Yuusepsurera y beorpany,
* np Camwa Jlyjxo, Buly Hay4Hu capaasuk MHcTHTyTa 32 dusuky, VHHBEp3UTETA y
Beorpany,
* 1p Munan Mepkite, penosau nipodecop
Enexrporexunuxor daxynrera YHusepsutera y beorpany.



3a MEHTOpa Cy HPETIOKEHH aKameMHK 3opan Jb. Ilerposuh, Hayunu capeTHUK HuctutyTa 3a
¢usuxy, Yausepsutera y Beorpagy u np Josan lisetuh, penosuu mpodecop EnexTporexuuukor
takynrera, Vausepsurera y Beorpamy. JaBHa ycmena onfpaHa IpeIOKEHe TeMe HOKTOPCKe
mucepraunje onpxana je 30.06.2015. ma EnexrporexHuukom daxynreTy, mpen xomucmjoMm, a y
ONCYCTBY MEHTOpa. KaHmunar je onroBopmo Ha cBa NMTama KOMHCHje H HOOHO OLIEHYy
»3a10B0JBHO" . KoMHuCH]a 3a olleHy moJo6GHOCTH TeMe M KaHauaaTa je TonHena M3BelTaj Koju je
Komucnja 3a crymuje 111 crenena pasmorpuia u ynytana HacraBHo-Hay4yHOM Behy Ha ycBajame.
Hacrasno-nay4no Belie je Ha cBojoj cenuuum oapxanoj 10.07.2015. rogune ycpojuno Uspemraj
Komucuje 3a oneny ycnosa u nmpuxarame Teme nokTopcke aucepraumje (Ommyka 6p. 5047/09-2).
Belie mayunnx ofmacTé TeXHHUKHX Hayka Yuusepsureta y beorpamy, nano je carmacHocT Ha
IIpEATIOr TeMe NOKTOpCKe aucepraudje kanauaara Cphana Mapjanosuha mon zacioBom ,MoHTe

Kapiio cumynanuja Tpancropra TO3UTPOHA Y PeanHEM CHCTEMEMA ucnymenuM racom” (Omnyka
6p. 61206-44/2-15 01 19.10.2015. ronune).

Kanpunar je 01.09.2016. ronguse npenao AMCEPTalMjy Ha Ipernen u onery. Ha cemuumu OJp>KaHoj
06.09.2016. romuue, Komucuja 3a crymuje 111 crenena TNIOTBPAMIIA j€ HCIYEHOCT CBUX noTpeOHUX
ycnosa ¥ HactaBHo-HayunoM Behy yryTua Ipeuior 3a MMEHOBAbE Komncuje 3a npernen u omeny
HoKTOpCcKe auceprauuje. HacTaBHO-HayuHo Behe je mmenoBaio Komucujy 3a mperiien u oneny
AoxTopeke nucepranuje (Omiyka 6p. 5047/09-3 on 5.10.2016. TOJIMHE), y CacTaBy:

* 1p 3opan Jb. [lerposuh, Hay4ynn caBeTHUK, Wucturyr 3a dusuxy y Beorpany

* 1p Josau LiseTuh, penosun npodecop, Enexrporexauuxnu ¢axynrer y Beorpany,

* 1p bpanko Konyrnuja, penosau npodecop, Enexrporexnmuku paxynrer y beorpany

e 1p bparucnas Mpuuanus, nouent, EneKTpoTeXHIUKH daxynrer y Beorpany

1.2. Hayuna o6yacT nucepraiimie

HloKTopcka mEcepTanyja KaHauMAaTa IpHIANA HAYYHO] OOJIACTH €NeKTPOTEXHUKE U YHKOj HAYYHO]
obnacT (U3HKe TPAHCIOPTA HAENEKTPUCAHHX YeCTHIA y TacoBMMa 3a KOjy je MarHyaH
Enexrporexnuuxu paxynrer Yrupepsutera y beorpany. Takobe, nucepranmja npumana u apyram
obnactuMa, HoHyT GU3MKe MO3KTPOHA M ATOMCKE 1 MoJIeKynapHe QU3HKe.

Hucepranmja je ypahlena mom pyKOBOZCTBOM aKameMHKa 3opana Jb. Ilerposuwha, mayusor
caBeTHHKa MHcTuryTa 3a ¢usuxy Vmmusepsurera y Beorpamy u ap Josana I[sernha, penoBHOr
npodecopa Enextporexmuukor daxytiera, Vausepsutera y beorpany.

Axanemuk 3opan Jb. Ilerposuh je pykoBoxmnan Ilentpa 3a HepaBHOTEKHe mpomece MHCTHTYTA 32
¢usnky y Beorpany, Llentpa nsspcHoctn Munncrapetsa IPOCBETE, HAYKE W TEXHOJIOLIKOT Pa3Boja
Penyb:mke Cp6uje. 3opan Jb. Ilerposuti je jenan on BojehuX CBETCKUX HCTpaKHBaua Yy OKBHPY
(H3UKe eNEKTPHYHHX TACHHUX MPAKE-CHA U PU3AKe HEPaBHOTEIKHOI TPAaHCIIOPTa HAEIEKTPHCAHUX
JECTHUA y racoBHMa. Y N0CaNalllibeM paty, o0jaBuo je mpeko 250 ny6nuKanyja y yacommucuMa ca
SCI smcre, onpxao je mpexo 100 mpexasama 1o I03UBY Ha MelyHaponHMM KoH(epeHIHjaMa U
ayTop je jelHE on Haj3HAYAjHHjHX MoHorpaduja y cBojoj obnactu ucTpaxusama, Plasma
Electronics: Applications in Microelectronic Device Fabrication. Buo J€ MEHTOD H pyKOBOIMIIAI Y
BENMKOM Opojy MOKTOpPCKHX auceprauuja (oko 20) u MarucTapckux tesa (mpeko 15) koje cy
onbpameHe Ha EnekrpoTexHmyKom taxynreTy u OusruKoM QakynTery Yrusep3urera y beorpany.
AHT@)XOBAH je Kao MpefaBay Ha JOKTOPCKHM cryaujama Enexrporexamukor um ®usmuxor
thakynrera Yuupepsurera y Beorpany, a 6uo je roctyjyhu npodecop Ha Kewo Yuupepsurery y
Joxoxamu y Janmany. JJoGWTHHK je BesmKor 6poja nomMahnX M MHTEpHAIHOHATHHX Harpaja u

TIpU3Hakha 3a HAY4HU paj ¥ TeXHOJoIKa AocTurHyha. Penosuu je wian Cprcke aKajJeMuje HayKa H
YMETHOCTH U AKaJ[eMHje HHKemhepcKux Hayka Cpbuje.



Jp Josan M. lisermh je penoum mpodecop Enexrporexumukor daxynrera y Beorpany u med
Kateznpe sa MHKpOeneKTpOHHKY U TEXHHUKY (GHU3UKY y UCTOj ycTaHoBH. JoBan M. Lietuh je jenan
OJl BOIENKX CBETCKMX HCTPaXKMBa4a y OKBUPY GH3MKE eIeKTPUYHAX TACHUX IpaXIbEeHa 0CeOHO Y
obmnacti atMochepcKuX mpakberwa y Tponochepu. O6jasuo Jje mpexo 80 Hay4yHHX pagoBa U IMPEKO
20 mybmukanuja ca SCI Jmcre, op¥ao je BHIIE IpefaBama MO IIO3MBY Ha MehyHapoIHHUM
KoHpepenmjama. Koaytop je Tpu yubenmka m 3GHpKe 3a1aTaka M3 OIIIITEr Kypca ¢usmke.
PykoBonmo je ca Bumle TpXMIUHMX MpojekaTa, a pPyKOBOJHIIAIL je mpojekta MuHHCTapCTBA
TIPOCBETE, HAYKE M TEXHOJOIIKOT Pa3Boja MO/ Ha3shBOM ,,EnekTpoannamuka atMocdepe y yp6aHum

cpenunama Cpbuje. Buo je MeHTOp M pyKOBOAMIALl y [Be NOKTOPCKE IHCEPTALMje M BHLIE
MarucTapcKuX Te3a.

1.3. buorpahcky mogany o KaHIuIaTyY

Cphan Mapjanosuh pohen je 21.09.1985. y Beorpaxy, rae je 3aBpIIHO OCHOBHY INKOJy H
rumMHasyjy. Enexrporexmuuky daxynrer y Beorpany — cmep HanoenexkTpoHuKa, ONTOEIEKTPOHMKA
H jacepcka TexHuka, Ha OzceKy 3a GU3HUKY eIeKTPOHUKY, yucao je 2004. roqume. Junnomupao
je 2008. roguue ca npoceuHoM oneHoM 9.40 ca TeMoM »Y3pageno EM nosse (LEMP) ipema GTCS
MOZENTy aTMOCHEPCKOT MpaKierha 001ak-3eMiba‘ Mol MEHTOPCTBOM npo¢. ap Jopana I[serunha.

Hocnepunnomcke MacTep cryamje ymucao je Ha EneKkTpoTexHHIKOM (Gakynrery YausepsureTa y
beorpany, na cmepy HamOeNeKTpOHHKA, ONTOENEKTPOHHKA ¥ JIACEPCKA TEXHHKA H 3aBpIIUO HX
2009. I'onune ca mpoceurom ouenom 10. Macrep pan Ha TeMy ,,1epMann3anuja NO3UTPOHHjyMa ¥
xemujymy je onbparmo 2009. [oamHe moi MEHTOPCTBOM npod. [p 3opana Jb. Ilerposuha.
Hokropcke cTymmje Ha EnexrporexHmuxoM ¢akynrery YuuBepsutera y bBeorpamy — cmep
Hanoenexrponrka u potonuka ynucyje 2009. roxue.

Cpbhan Mapjanosuli je y pamuom ommocy ox 01.10.2008. romume y Hnctutyty 3a ¢Qm3uky y
Beorpany, y JlaGopatopuju 3a racHy emeKTpOHHKY Wuctutyta 32 dusuky y Beorpany mox

pykoBozcTBoM mpod. np 3opana Jb. Ilerposutia. Ox 2010. romwme je y 3Bamy HCTpaXuBay
capajHuK.

Koaytop je mpaHaecT Hay4HHX pamoBa 00jaBbeHHX Y MehyHapOJHUM 4YacomucuM Kao M Behem
6pojy pamoBa Ha HaydHHM KoHbepeHnujama. Onpxao je u aBa YBOJHA IIpe/iaBamkba Ha 3HAYajHHM
MehyHaponauM KoH(epeHnHjama a 61o je u KoayTop Ha Behem Opojy YBOJHUX IpeaBama.

2. OITKC TMCEPTAITHJE

2.1. Canpxaj muceprarije

Hucepranuja je o6nuKoBaHa npema YIIyTCTBY 3a OGIHKOBabE JOKTOPCKE qucepTanuje # Y myTCTBY
32 (opMHpaEme Perno3uTopujyMa JOKTOPCKHX Aucepranuja YHuBepsutera y beorpany of
14.12.2011. romune. Cactoju ce o1 HACTIOBHE CTpaHEe Ha CPIICKOM M €HIJIECKOM jE€3WKY, CTpaHe ca
ofanuMa 0 MEHTOPY M “JIAHOBMMa KOMHCH]€, PE3UMea Ha CPIICKOM H EHITIECKOM je3HKY, canpKaja,
TEKCTa pajia MOJE/bCHOT y TIOrNaBJka, CIHMCKA KopumheHe JHTEpaType, DOJATKA H CTpaHe ca
Guorpadujom ayrtopa. [fuceprammja ofyxsata 225 cTpaHa ca 79 cnuka, 6 Tabena um 184
bubnrorpadeke pedepenue. TekeT aucepranuje oGIuKoBaH je xpo3 cneneha nornasspa:

YBog

MeTtozna — Morre Kapio cumynanuja
Ioganu o cynapaum npecenuma
Monenosamwe Cypko Tpama
Onrumumsaruja Cypko Tpamna
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6. Kommpecuja cHOIIA IO3UTPOHA POTHPAj UM €1EKTPHIHAM II0JbeM
7. TpaHCNOPT MO3UTPOHA ¥ OHOJOIIKO] CPEANHH
8. 3akipyuak

2.2. KpaTax IpHKas nojeJHHAYHUX ITOTTIaB/ha

Y YBOZHOM NOIJaBbY JaT je HCTOPHjCKH OCBPT Ha pasBoj (U3MKe IO3MTPOHA, ONMHCAHH CY
(yHIaMeHTaTHY TPOLECH aHHXHIALMje, Ka0 M BE3aHO CTAME MO3UTPOHA y BHAY IIO3UTPOHH]yMA.
Iloceban akueHar cTaB/beH je Ha MNPEKpeTHHIE Koje Cy omoryhmne 3mayajHe IOMake y
HCTPa)KHBalby IMMO3UTPOHA MOMYT OTKpHha MOJAEPUPAHUX CHOIOBA HUCKOEHEPIUjCKUX MIO3UTPOHA, a
3aTUM M IIO3UTPOHCKMX TpanoBa. OmucaHe Cy TPEHYTHO aKTyellHe MPUMEHE MO3UTPOHA Y 00/IacTh
¢ynnamenTane Qusnke, HCIHTHBAbA MaTepHjaia U y Meauuuay, Ha kpajy moryaiba Jat je KpaTak
Ipersies caapiKaja IucepTanmje.

Apyro nornasbe noceehieHo je omucy Monrte Kaprno TexHuKe TpaHCIOpTa HAENEKTPHCAHHX
4ECTHIA Yy TacoBHMa. Pasmarpan je mojam ,,poja“ yecTHIIA M HAaYMH HA KOjU CE€ OH MOJEIyje y
Monte Kapno pauynapckum cumynanujama. [eraman onuc MorTe Kapino xoma kopumihesor y
U3pajy AECepTaluje je JaT Kpo3 MOTIOINAB/ka Koja OMUCYjy Mpouenype 3a oapehupame TpeHyTKa
W THNA Cy[dapa HaeleKTPHCAHE YECTHIE M aToMa/MOJIEKyJla MO3aIWHCKOT Taca, YKJ/bYYHBaELE
TepMalHUX eQekara, peliaBame pacejama UeCTHIe M HEKOH3epBATHBHHX cyaapa. Ha kpajy
II0raBJjba OIIUCAHE CY MPOLEIype ¥ TECT NIPOPAdyHH 3a BepU(UKalH]jy padyHAPCKOT KOJa.

Y Tpehem mOrnaBby ONMMCAHH Cy CETOBH CYAapHHX IOJaTaka 3a MHTEpAKIHjy MO3HTPOHA ca
MOJICKy/IUMa O HMHTEpEeca KOjH Cy KopuimheHH y OBOj IHCEpTAljH. AHATH3MPAHH MOJEKYIH

TIO/IPa3yMeBajy a30T, YIIbEHUK-TETPadIIyOpHA H MONEKYJ BOZAE. 3a CBAKH O YCBOjEHHX IIpeceka
JaT je OPHTHHAJIAH U3BOP U3 JIATEPATyPE.

Yerspro nornasbe je moceeheHo MozaenoBamy mosutponckor (Cypko) Tpama. Hajnpe je meramuo
omnycaH paja MOCTOjehuX TpamoBa KOjH CE€ PENOBHO KOPHCTE y EKCIHEPHMEHTHMA a 3aTHM
NPEICTaB/beH MOIEN KOjU je KopumfieH y OKBHPY OHCEpTalldje 3a aHaIu3y pana Tpama.
IIpencrassbenn cy pe3yaTaTu TeHEPUUKOr MOJIENA TPalla KOjH je MCKOpUIIReH Ja ce MIeHTHDHUKY]Y
OjeIMHAYHU NPOLeCH KojH yTudy Ha nepdopmance ypehaja. JleTa/bHo je aHATM3HpaHa M OMHCAHA
CBOJIYLIMja HAJTIPE EHEPTHjCKE a 3aTHM M IPOCTOPHE PAcmofelie MO3UTPOHA Y Tpamy. Y HApemHHM
IOTNOIJIAB/bMMA Cy ONTHMH30BAHM II0jeMHAYHH IapaMeTpH Tpala 3a YCBOjeHY TeOMETpH]y
€JIeKTPOJa W TO HAjIpe NPHTHCAK a30Ta y INPBOM CTENEHy Tpama, a 3aTHM W eIeKTPHYHH
NOTCHIMjall Ha €NeKTPofaMa. AHAIM3UPAHH Cy Pe3yNTaTH CUMyJallkje ONTHMH30BAHOT Tpama KojH
Cy moKasalli 3HauajHo Oosbe nephopmance o IPBOCUTHO AHAIM3UPAHOT TEHEPUYUKOT MOJENa, allH
H yKa3ajld Ha OrpaHHyera CTAHIapAHOT Au3ajHa Tpama. IIpukazaHu cy M pe3ynTaTd CHMyJNalyje
ABOCTEIICHOT TO3HTPOHCKOT Tpama KOjH 3ao0MJa3sH HeKa OF OrpaHduema y e(HKacCHOCTH
TpaIoBama Ha pauyH IPOCTOPHE PE30JIyIHje H3Ia3HOT CHOIIA.

Y meToM IOINIaBiby NaT je HpeUIor HOBOT AW3ajHA MO3ATPOHCKOTr Tpama KOjH yMecTO CTAHIAPHO
KOpumNEeHOr a30Ta 3a IO3aJMHCKM Iac KOPUCTH YTJbEHHK- TeTpa(bnyopnn y TIPBOM H JPYTOM
CTETICHY. ITpukazanu cy pesynratu paTyHAPCKUX chynauHJa y KOjuMa je aHaIu3upaH yTHLIaJ
TojeMHAYHUX [apaMeTapa Ha paj Tpana, KOjH NoKasyjy Ja IpeuToskenn Moen oOehapa 3HaajHO ‘
bosme neppopmance. Takohe cy aHaTM3UPaHH M PA3THUUTH MOAETH NA(EPEHIMjATHOT Ipeceka 3a

MHTCPAKIAJY [MO3UTPOHA Ca YIJbEHHK-TCTPAQIyoOpHAOM H FMXOB YyTHIA] HAa e(pHKACHOCT
TpanoBama. ONNCaH je eKCIEPUMEHTANHM MOKYINaj Aa ce MOCTOjehM CTaHmapAaH MO3HTPOHCKH
(Cypko) Tpan npusaromu 3a TpamoBare II0Molly yribeHHK-TeTpabayopuaa. YpaljeH je Hu3 Mepemsa
ca jeIHMM IPOJIa30M CHOIIA Kpo3 Tpall, Koja Cy yropehena ca CUMyJIaIujoM | Jaa 106po crararbe.

[llecto nornaske nocsehieHo je CHMyMALjH KOMIPECH]e CHOMA MOUTPOHA Y TPAIy POTHPAjyhuM -
CJIEKTPUIHUM MOJbeM. Hajmipe je omucano uneanHo elIeKTpUYHO U MAarseTcKo TMosbe HOTpe6Ho na Ou
Ce OCTBapHo edeKaT KOMIPECHje, a 3aTUM U IPHKA3aH HAYMH IPOPAYYHA TPAJeKTOPUje y AUIOTHOM
poTHpajyheM eNEKTPUYHOM MOJBbY Y aKyMYJAIHOHOM CTENeHy Tpama. AHATH3HPAHH Cy Pe3yTaTH
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CHMyJNallija KOjH NEMOHCTPHpAjy MOCTOjame edeKTa KOMIIpecHje Kao MOCeIuie KOMILICKCHE
TPajeKTOpHje MO3HTPOHA M MHTEPaKIHMje TIO3HTPOHA Ca YECTHIAMA Taca. PasmoTtpen je mompuuoc

TOjeIMHAYHUX CYJApHUX MPOLECa, KAo M PasMUATHX IapaMeTapa [oJba M CacTaBa Taca Op3uHU
KOMIIpecH]je o01aKa o3UTpOHa.

Ilormasme cemam je mocBelieHO TPAHCIOPTY MO3UTPOHA Ouomomkoj cpexunu. Hajope je
PE/ICTaBIbEHA TEOPHja KOja Ce TPEHYTHO KOPHCTH 3a MOJEJOBAKE yTHIAja MO3HTPOHCKOT (K
Jpyror) spayema. 3aTMM Cy IpPHKa3aHe pasiHKe y TPAaHCIOPTY EIEKTPOHA (Koju ce TpeHyTHO
KOpHUCT® W 0PH ONMCY MO3UTPOHCKOT 3paverba) M MO3MTPOHA y BOMAM, KOj€ HACTAjy yciexn
PasMYATHX CYNapHHX OCOOHHA HA HEDKMM €HEprHjaMa. J[eMOHCTpHpaHa je HEOIXOJHOCT
KBAIUTETHHJUX CyIApHHX TOJAaTaka 3a IO3HTPOHE ca MOJIEKYJTOM BOJE, YKa3aHO Ha notpely 3a
CKCIICPUMEHTHMA Ca MMO3UTPOHCKHUM POjEBHMA, U TIPEUIOKEHe BENHYKMHE Koje OM Omile moroauHe 3a
CKCIICPUMEHTANHO pasMaTparse. 3aTuM je GopMHUpaH U 00pasioxkeH MOJEed OPraHCKOr TKHBA M
AHANM3HPAHE Cy TPajeKTOpHje NOUTPOHA H CEKYHIAPHHX €JIEKTPOHA Y TAKBOM Mozeny. KoHadHo,
aHANIM3MPAHa je KOpeNnanyja CTaHIap{HEX JO3HMETPH]CKHX BETMUNHA, TIONyT Ipodriia AeIOHOBAHE

CHEPIHje WM y4ecTaJOCTH jOHH3alMOHKUX porahaja ca MOjeIMHAYHMM, CTOXACTHYUKHM Jorahajuma
omrehema OGHONOIIKOT MaTepHjaa.

Iocnenme, ocmo, mornassbe y GOpMH 3aKibydka CyMHpa Haj3HAYajHUjE pesynrare guceprangje. Y
OKBHpY CBakKOr' Ol pasMaTpaHMX CHCTEMa, eKCIUIMIHUTHO je HaBeJCHO TPEHYTHO CTAme y OKBHPY

onrosapajyhe o61acT# ¥ KOHKPETaH Hay9HH JOMPUHOC KOJH je IOCIIeqUa palia IpHKa3aHoT y OBOj
JUCEpTallUjH.

Hakon cmucka kopunihene imreparype, y OBKHpY AOfIaTKa 1aTa Cy TPH omesbka. Y IIPBOM CY
IPUKA3aHU PE3YNTaTH TECT NpPOpauyHa KOjUM je BaNMAMpPaH KOpUITheH padyHapcKH KOZX Y
PasTHIATUM MOAEIUMA. Y JPYroM Cy gabesapHo JaTu MOAalH O CyJapHAM IpecelMa IO3NTPOHA
ca MONeKyJInMa OJ MHTEpeca 3a OBy Jucepraudjy. ¥ TpeheM je mar mpumep pagyHapckor MoHTe

Kapno xona xoprmiheror 3a cuMymanujy pajga IO3HTPOHCKOT Tpama, ca peleBaHTHHM yJIa3HAM
JaToTeKkama.

3. OOEHA JUCEPTAIIUJE

3.1. CaBpeMEHOCT ¥ OPUTHHATHOCT

Tema mokTOpCcKe NHCepTaldje CBAKAKO MPUIAJA CaBPEMEHHM OOIACTHMA UCTPaXHBAKA M KpPO3
NPUMAaPHO TEOPHJCKH LPHCTYN Pa3sMATPaHUM CHCTEMHMA Hy/IU jeIMHCTBEH YBHJ y EHXOB paj,
OrpaHHYCH:a X HAUMHE HA KOj€ C€ MOT'Y OIITUMH30BaTH HJIH MOGOJBIIATH.

Ilosutponcku Tpanosu cy paHac npumapHo opyhe y Hajehem Opojy excrepuMeHara ca
TIO3UTPOHMMA, TIOYEB OJ HEMPECYIIHE 00IACTH MEPEA, YBEK HEONXOIHUX, HOBUX M MPEHM3HUjHX
CYMapHHX [IPECEKa 32 MHTEPAKIH]y O3UTPOHA Ca ATOMHMA H MOJIEKYJIHMA, PEKO KapaKTepH3allje
M WCIUTHBaKkA OCOOMHA MaTepyjana, Ma 10 eKCIEePHMEHATa HA CaMOj TPaHHMLH HayKe TIOIy T
bopmupama Bose-AjHINTajH KOHIEH3aTa MO3UTPOHHUjyMA, CTBapama aroMa M MOJeKyJa
AHTHBOIOHMKA y okBupy ALPHA excriepumenta wumum Mmepema yTunaja rpaBUTallje Ha
aHTHMaTepHjy y okBupy GBAR ekcnepumenta y CERN-y. CBaku of oBHX €KCIepUMEHaTa 3axTeBa
o Behu 6poj XTaoHUX MO3UTPOHA Y Tpamy H Yy TOM CMHUCITYy €(QUKAaCHHUjH TPALOBU W XJIAIHH|U
TIO3UTPOHA Cy BPJIO IMOXE/bHH, IIOTOTOBO Kajla Ce y3Me y 003Mp IeHA M PAJHH BEK MO3MTPOHCKUX
u3Bopa. Mako je mpsu mosurpoHckH CypKo Tpam KOHCTPYHCAH IIpe BHIIE OJ JBaJeceT I'0JIHHA,
FbErOB JM3ajH M IIPHHIIUI Pajia Ce HUje OMTHHjE MEHbao, a IT0G0IbIIAmke nepdopmancu ce porahano
IIOCTENCHO KpO3 CHTHE NMOMAaKe M EMIIMPUJCKe TOKymlaje. AHaau3a paja Tpama ypaheHa y OBOj
JMCEPTAljH NPEACTaBba NPBO H TPEHYTHO jEAUHO TEOPHjCKO pasMaTpame paja Tpama ca
ACTaJbHOM KBAaHTUTATUBHOM aHAIM30M OCTBAPEHUX MEPPOPMAHCH. YKOJIUKO MpeoKeHa H3MeHa
IIPUHIMIA TPaloBalba y MPAKCH ONPaBla TEOPHjCKa OUEKHBAMA IIPHKA3aHA ¥ JHcepTauyju To o6u
IpeACTa/bano H3y3eTaH HaNpeqak M OMOryhMio HOBe, KBaIHTETHHje W IOHerae jedTHHHje

5



CKCIICPUMEHTE y KOMIUIETHOM TOJbY IO3MTPOHCKe dusuke. JIo cama je (eHOMEHONOMKH omuc
TpamoBa 6o 6a3upaH Ha MOHOEHEPIHjCKHM CHOMOBHMMA IITO J€ CBAKaKO HeajeKBAaTHO M HE MOXKeE
ia OMHINE MO3HM Pa3BoOj poja TMO3UTPOHA U NPEOBUIM BpeMeHa TepManusamyje. HcroBpemeno
Tpeba HAOMEHYTH 1A je [OKpeHyTa IHHH]a HCTPAKHBAA O] CTpaHe OPUTMHATHOT KOHCTPYKTOpa
nosutponckor Tpana, Kimudopna Cypka Ha Temy MozneiioBama TepMalk3anyje Mo y30py Ha Hamie
cumynanyje. OH U BeIOBH CapajHUIE Cy ypaautu MonTe Kapno cumynamujy, momro cy narmm
pesynTate Beh [yONMKOBAaHM a OHHM JIETAJHHO YIO3HATH M Ca THM M Ca JOPYTUM TOCTHTHYTHM
pesynratuma. V T0j CHMyNallHju je npeTnocTaibeHa Makcsen BonmaHoBa byHKIMja pacmozene
TIOSUTPOHA IITO BOIH Yy BENIMKE IPEIIIKe y MPOCTOPHO BPEMEHCKHM PacIojeiama.

Kao jenna o GUTHHX KOMIOHEHTH MHOIMX MOJCPHHX MO3UTPOHCKUX TPanoBa, KOMIPECHja poja
MO3UTPOHA POTHPAjyhuM eNeKTpHIHUM 1osbeM je edexar KOjH j€ ONAaXEH M HE M y IOTIYHOCTH
cxpahen. IlocToje ciydajeu peanusoBaHmx Tpamosa, KOJH 0 CBOjOj KOHCTPYKIHjH HOCEIy]y CBe
CICMCHTE 32 TIPUMCHY OBE TEXHHKE 3a KOMIIDECH]y, 4l y KOjEMa, Y IPAKCH, KOMIIpecHja Hije
YCIICIIHO OCTBapeHa a MOCTOj€ H OHM Yy KOjuMa jecTe. Y OBakBHUM Cly4ajeBHEMa je BaXHO 100po
TO3HABATH KOj¢ 0OCOOMHE CHCTEMa Cy KIbYUHE 33 OCTBAPHBAME edexra. Takohe, jenuna nperxonna
M OI HaC HC3AaBACHA TEOPHjCKA aHANH3a OBOI IpoGieMa KOpHCTHIA je jemHocraBHy Gnyunmy
jeZHauUHy ca BHCKO3HHMM WIAHOM K0 KOMILICTHHM OIHCOM edekara cynapa. OBa muceprammja
HE IaTH OJI alpOKCHUMAallHja TOT THIIA, a IIPECTaB/hbeHA aHAH3A JASMOHCTPHpPaA MOPEKII0 edeKTa

KOMIIpeCHje Ha HHBOY TPajeKTopHje MOjeAHHA4He YeCTHLE K CyZlapa MO3HTPOHA ca MOJIEKyIuMa
10338 JMHCKOT Iaca.

CaBpeMeHa paguonomka u nosuMeTprjcka npakca npumukom IET nujarsocTrke CBOJ€ HOpMATUBE
0asupa Ha TEOPHjCKMM IpOpauyHHMa KOju Cy MOUCTOBENUBAHN €TEKTPOH Ca MO3UTPOHOM, OJHOCHO
KOPHCTHIIM €ICKTPOHCKE MOJATKE 33 ONMC MHTEPaKIMje MO3UTPOHA ca TKkuehMa. HenasHa Mepema
TIOSHTPOHCKHUX NIPECCKaA 33 MHTEPAKIH]Y Ca MOJIEKYIIOM BOJE, Ka0 H YIIOPEIHE aHATH3e TpaHcnopTa
TIO3UTPOHA W CJICKTPOHA Y BOACHO] NAapH, [I0Kasaja Cy Ja OBAKBA anpoKCcHMal¥ja HHje BalHIHA
TIOroTOBO HAa HUCKUM eHeprujama. Taxole, mokasano je ma u HHCKOCHEPTH)jCKH €IEKTPOHH MOTY
AOBECTH 110 pasnu4MTHX omrehierma Monexyna JTHK kpos nporec JHCOIMjaTHBHOT 3aXBara. Y TOM
CMHCITy NOTpeOHA je peBH3Mja NO3MMETPUjCKHX HOPMATHBA, Koja OM ca jenHe cTpaHe cBoje
npopadyHe 6asmpaia Ha aIeKBaTHUM IIOJAIUMA, A ca Apyre CTpaHe y3ena y 003Hp H CTOXaCTHUKY

Tipupody mponeca omtehemwa monekyrta JHK. IMomenyru NpobJIeMH Cy pasMaTpaHd y OBOj
IHUCEpTalHjH.

3.2. OcBpT Ha pedepeHTHY 1 KOpUITheHy JIUTEPATYPY

Jluteparypa xopuithena y nucepramnuju je HaBenieHa Kpo3 Bume o 100 pedepenty. [utupanu cy
aKTyClIHH palOBH W3 YIICAHUX MeyHapOOHMX 4YacOIMCa, CaomIITema ca KoH(epeHIHja,
IpCTIICAHN PafioBU H JOKTOpCKe mucepranmuje. Hapenemm crmcax JHUTEpaType yKasyje Oa je
KaHmaaT Tpernefao u LUTHPAo pedepeHTHE H3BOpe H3  0OJIACTH du3nKke 1MO3UTPOHa,
TIOSUTPOHCKUX TpanoBa, TPAaHCIOPTHE TEOPHje POjeBa HAENEKTPUCAHHX YeCTHIA y TacoBHMa W
pazujaTHBHOT omrTehema TKHBa, KOjH Cy PEICBaHTHH 32 TeMy IHUCepTanHje. Y IucepTaluju Cy
Takohe IMTHPAHH U PafoBH CAMOT KaHIHIATA.

3.3. OnwC ¥ aIeKBATHOCT IPUMEHEHNX HAVIHHX METOOa

Hucepranyja ce GaBu HymepuuKuM CHMyJallijaMa TPaHCTIOPTA IIO3UTPOHA Y Tacy, y Pa3IUYATHM
CHCTEMMMa H y Ty ¢BpXy Kopumhena je Monre Kapno Ttexmmka 3a omme TpaHCIIOpTa
HACJICKTPUCAHHX HeCThNa y racoBuMa. Monte Kapio cumynarmja jecte jelaH ox HauuHa 1a ce
HUMILTHIMTHO peurd bonMaHoBa jeHAuMHA W OMHINE TOHAINALE poja o3uTpoHa (UK eNeKTpoHa)
y Tracy, y pasIHYHTHM YCIIOBHMA €JIEKTPOMATHETCKOr II0JBa. Hcrospemeno Moure Kapio
CHMYJIallija IPE/ICTaB/ba HYMEPHYKH eKCIIePHMEHT Y KOjH C€ MOTY IHPEKTHO yKJbYIHTH IPaHAYHH
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yenosr. Mako je Monte Kapno mame eduxacua, wiu BPEMCHCKH 3aXTEBHMja, HyMEPHYKA METO/a
O/l KOHKYPEHTHHX METOZA pelllaBama boluManoBe jeHauuHe, Kao IITo ¢y fwo-ferm , Wi multi —
term MOMeHTHe MeTozie, MonTe Kapiio Texnuka je y cramy a onumre POj ¥ HEXHAPOIHMHAMHYUKIAM
YCIOBHMA KOjU C€ jaBbajy Y CHCTEMHMAa OIMCAHHM y nmucepranuju. Hexunponunammdanocr y
OIHMCAHUM CHCTEMHMA je IIOCIE/UIA HEKOH3CPBATHBHOCTH MpOLeca dopmupama mO3UTPOHH]yMa
&M ¥ OrpaHAYEHE IeOMETPHje CHCTeMa M IpoLeca HAa IPaHuNaMa Kao M HEXOMOTCHOCTH M
HECTALMOHAPHOCTH  CNICKTPUYHOT  1I0JkA Yy CIIydajy KOMIDecHje poTHpajyhmm  mosseM.
VmnnemenTanmja KOMILIHKOBaHE reoMeTpHje H TPAHHYHHUX YCIIOBA Y MOMEHTHHM METOxaMa je
Bp7O 3axTeBHA W Ty MonTe Kapno texnuka 3axsaspyjyhu CBO0jO] (rEeKCHOMIHOCTH MMa 3HAYajHy
IPEeTHOCT.

Jlpyru acmeKkT NMpEMERHBOCTH onabpaHe METOZE OIHOCH Ce Ha aieKBATHOCT IIPUMEHE METOJe
pojeBa, OMHOCHO alpoKCHMaNHje aHcamba TIO3HTPOHA (EJIEKTPOHA) TIOjMOM POja HAENEKTPHCAHIK
HeCTHI2. Y CBa TPH AHATM3HPAHA CHCTEMa KOHLCHTpALHja HaeJCKTPUCAaHUX YEeCTHUIlA j& JAIEKO
MCTON HHBOA y KOjEM je peNeBaHTaH yYTHLE MPOCTOPHOT HaeJIeKTPUCamka W KYJIOHOBCKA
HHTEpakuMja u3Meljy mojeIHHAYHNX YeCTHIA NOCMATPaHor poja. YIpaBo 360r IpUpoIe O3UTPOHA,
KOJH C€ Y MHTEDAKIIMjH ca eNeKTPOHIMA ry6e Kpo3 mpoliec aHuXUmamje, hopMuparse IIO3UTPOHCKE
II1a3Me je TMPEAMET KOMILICKCHAX M CKYNHX eKCIepHMeHaTa i NpeCTaB/ba 3HayajaH MOMyXBar.
Takolje, renepanno mane rycrune n Mamu Gpoj HHCKOGHEPTHjCKMX MO3UTPOHA CY jeHA OJ [JIABHUX
MOTHBallUja OBE JUCEpTalHje.

13 naBenennx pasiora omabpana texuuka MoHTe Kapro cnmynanmje, xojoM cy omucana cpa Tpu
CHCTEMa pasMaTpaHa y THCEPTALHjH, jeCTe y MOTIYHOCTH oAroBapajyha MeToaa Koja je omoryhuia

ACTabHO mpaliere BPEMEHCKOr M IPOCTOPHOT Pa3Boja POja MO3UTPOHA W ENEKTPOHA y PeatHHM
YCIIOBHMa €KCIIepHMEHTA.

3.4. IIprMEHJEMBOCT OCTBAPEHHX pe3yarara

Yonmreno rnenaHo, jmcepranmja  ce  GaBm peannuM  mpobnremuMa y  mocrtojehum
CKCTICPUMCHTAITHIM CHCTEMHMA, INTO IPETIOCTAB/bA IIPHMEHIBUBOCT OCTBAPEHHX pesynrara. Y
00JIaCTH MOJIENIOBaEba TIO3UTPOHCKHX TPAIOBa IPHUMEBUBOCT j¢ eBHACHTHA. DOPMHpPaHH Mozell,
[OpeN yCnemHor npeBuljarka 1 onuca pana noctojehux Tpamnosa, mpysxuo je yBHIL y IIporiece Koju
OrpaHnYaBajy e(pUKaCHOCT Tpanosama. To je oMoryhuno gpopmupare HOBOT MOzeNa Tpama KOjH 3a
TPaIloBARe y IIPBOM CETMEHTY KOPHCTH YIJbeHMK-TeTpadiyopun, u koju oGehasa u 1Ba 1o TpU
nyTa Belly eQHKacHOCT TpamoBama MO3HTPOHA, Ko W Apyre MPEeAHOCTH, IIONYT YXKET H3J1a3HOT
CHONa H Kpaher BpeMeHa TepMalu3aluje y 3aBUCHOCTH 01 npumeHe tpana. Kpo3 excnepument u
CHMYJalKjy je MOKas3aHo Ja je KOHBep3uja TMOCTOjehHX, CTAHIAPAHUX MO3MTPOHCKHX TPAIOBA, HA
TPCIUIOKCHH METO TPAOBakba TENUIKO H3BOJMBA, IPBEHCTBEHO 360T HEyCKIAjeHOCTH MATHETCKHX
0Jba y 00JIaCTH M3BOpA MO3UTPOHA M Y OBJIACTH CaMor Tpama, anu Aa Ou 0Baj Ha4MH paja Tpama
Tpebano UMaTy y BUIY IIPH KOHCTPYKIHMjH HOBUX TpamoBa, jep y 3aBHCHOCTH OJ HPUMEHE MOKE
JIOBECTH WJIM JI0 MOOOJBLIAHUX KapaKTEPUCTHKA HANpAaBe, MM ITAK 10 Tpama ca CTaHJapHhM
KapakTCpUCTUKAMa ajli MakOM LICHOM H3paje.

Mogen, onHocHO Hymepmuxa CHMylallja KOMIpPECHje CHONA IIO3MTPOHA potupajyhum
CICKIPUIHUM II0JBEM yCIIEIIHO MOZENyje KOMIIPECH]y ¥ eKCTIePHMEHTAIHEM ycnosuma. Mako Huje
Moryhe NMpeKTHO KBaHTUTATHBHO mopeljerse 360r PasIMYUTOr MO3aAUHCKOr raca KopHIIheHor y
CHMYIal{jd M y eKCIIEPHMEHTY, KBAIMTATHBHO ClIATAILE je Bpmo poGpo. To omoryhasa
CKCIICPUMCHTAIIHIM HMCTPAXKMBAYAMA KOjU HMMajy moTemkohe y peainsanuje KoMIpecuje na
aHATH3KPA]y CBOj€ CHCTEME M YIOPEIe UX Cca CHMY ITAlIU]OM KaKo OH IIPHIAro/IH MapaMerpe IoJba
¥ u30erM ryOMTaK NO3MTPOHA Kpo3 $opMupame MO3UTPOHMjyMa MM JIAKIIE TIONECHIH
DE30HAHTHY (PEKBEHILY ¥ OCTBAPHIIH GOIbY KOMIIPECH]Y. _
Pesyntatn octBapenu y okBupy Moznenopama TPaHCIOPTa NO3UTPOHA Y OHONIOIIKO] CPEAUHH CY, Y
nopeljerby ca IPeTXOIHO aHANTH3HPAHUM PE3yNITATUMA, HajMarbe TMPEKTHO IPUMEUBH, U3 Pasiora
HITO HOSUTPOHCKH MOZAIK 32 MHTEPAaKLKjy Ca MOJICKYJIOM BOJIE HHCY y NOTIIYHOCTH TIO3HATH U 34



HCKE O BaXXHMX MpOINECa, Kao IITO je HA NPUMEP PAcIofeNia eHepruje NMPUINKOM jOHHM3ALHje
MOJICKyJ1a BOAE IO3HTPOHOM, OBa AHMCEPTAllUja U Jajbe KOPUCTH eJIEKTPOHCKe mojaTke. CaMum
THM, U OBa JHUCEpPTAlHja [aTH O MpobieMa Ha Koje yKasyje a Koju Cy IPBEHCTBEHO y3pOKOBAHH
HEIOCTaTKOM IOOpHX NojaTaka 3a MHTEPAKIHjy [O3MTPOHA Ca MOJIEKYIOM BOLE M CJIOKEHHM
OpraHCKUM MojeKymuMa. Mmak oBa AucepTalHja NpeIcTaB/ba BaXaH KOpPaK Ka (HOPMHPAIbY
KOMIIJIETHOT MOJeNa WHTepakuuje MO3MTPOHAa ca TKHBOM. [IOroToBO Cy BaKHH pe3yiITaTH
Kopesanuje (0JHOCHO HEJOCTAaTKa HCTEe) eHepruje KOjy JEMOHyje BUCOKOCHEPIHjCKa YECTHIA M
CTOXAaCTHYKHX Jorahaja omreherma OpraHCKHX MOJIEKyJa, KOjH yKasyjy Ha MOTpeby 3a PeBH3H)OM
JI03UMETPHjCKHX MOJIENA.

3.5. OueHa JOCTUTHYTHX CIIOCOOHOCTH KaHIMIATA 38 CAMOCTAIHH HAVIHU pax

On modetka HCTpaxHBarma 0 pealu3allije JUCepTAlMje, KAHANAAT je NPOIIA0 KO3 HEKOIHKO
thasa. M3aGpana je akTyeHa TeMa M3 0GJIACTH MO3UTPOHCKE (PHU3HKE YHje HCTPAXHUBAE TOTPUHOCH
Pa3NUYUTHM 0071aCTHMa, IPEKO (yHIAMEHTATHHX HCTPaXHBama, GU3NKe YeCTHIA, WIM (GH3MKE
MaTtepHjaia O MeJIULMHCKe NMpHMeHe mosuTpoHa.Hasenena muTeparypa ykasyje a je Kammmaat
NaXXJBUBO MPETJICA0 K MPOYYHO PEIeBAHTHE M CaBPEMEHE H3BOPE M3 0OIACTH (QH3MKE IIO3UTPOHA,
TIO3NTPOHCKKX TPaloBa U YTHIAja MO3UTPOHCKOT 3paversa, Kao W TEOpHje M HyMEepPHYKHX METOAa
NOTPeGHUX 32 MojenoBame. HyMepuuka pealusallija OBHX MoJeia 3axTeBana je mocebHo
mporpamepcko ymehe, Kao M NPUMEHY CaBPEMEHHX MYJITHIIPOIECOPCKHX PauyHAPCKHX CHCTEMA
BUCOKMX neppopmancu. Kaxo ce mucepranuja 6aByi H3B0puMa HUCKOEHEPTH]CKHX TO3UTPOHA, KOJU
CY KPUTHYaH [Ie0 BehiMHe IO3UTPOHCKHUX eKCTIIEPHMEHaTa, 00jaBIbeHy Pe3yITaTH Cy PeIeBaHTHH 34
KOMIUIETHO MOJbE NOSHTPOHCKe ¢usuke. Takohe cy OCTBAPEHHM BaXHHM DE3YNTATH M Y OKBHPY
MCIMUMHCKAX IpUMeHa mno3uTpoHa. J[lobGujeHn pesyntatd cy oGjaB/beHH Yy BpPXYHCKHM
MehYHapOIHMM YacOMMCHMa M IPE3CHTOBAHHM Ha BHUIe MeljyHapomuux koudepeHumja. Konauwo,
cama JIOKTOpCKa NMCepTalyja je NPUNpeMJbeHa H OONMKOBaHA y CKIamy ca JA0OpOM IIPaKcoM Y
CBETCKOj Hay4HOj 3ajenHuny. Ha oCHOBY HaBeneHOr, KOMHCHja cMATpa [a je KaHAMAAT [OKa3ao0
BHCOKH CTEINEeH CIIOCODHOCTH 33 CAMOCTAIaH HAy4YHH Pajl.

4. OCTBAPEHU HAYYHU JOITPUHOC

4.1. Ilpuka3s ocTBapeHNX HAYUYHUX JOMPHHOCA

V3 pesynrata npukasaHuX y JHCEpTallHjil MOTY Ce H3/BOjUTH cieflehy OPHIHHAIHM HAyYHH
JOIPUHOCH:

* Pa3ujeH je Mozen MO3MTPOHCKOr Tpama W oArosapajyha pauymapcka CHUMYyJallfja Koja
OIINCYj€ TPAHCIIOPT MO3UTPOHA YHyTap Tpalla i Ipeasuha nephopMaHce Hampase.

e OnmcaHu MOIe! NpeACTaBba TPBY HYMEPHYKY KBAHTHTATHBHY aHAIH3y IpoOLeca
TParoBarka MO3UTPOHA 3aCHOBAHY Ha MEPEHHM CyJIapHHM IIpeCelrMa 3a MO3UTPOHE.

* Kopuuihemem passujene pauyHapcke cuMyriammje onpelieH je yaeo pasiuduTHX mporeca
ryOUTKa NO3UTPOHA M TIO IPBHU IIyT HISHTH(UKOBAH TIPOEC Pacejarba YHA3A/ Kao BaKaH MO
ryOHMTKa MO3UTPOHA U3 Tpama.

* Ilpeioxen je HOBU METON TPANOBAFA NO3UTPOHA KOJH YMECTO CTAHIAPIHO KopumheHor
a30Ta, KOPHCTH YIJbEHHK-TETPAXJIOPHI 3a TPaloBame HO3UTPOHA W KOjH HyIH 3HAYAjHO
no6oJpane nepopMance Tpamna.

* VYTBpheHH Cy KOHCTPYKUHjCKM HENOCTALlM KOjH CTpedaBajy KOHBEP3H]y Hajuemhe
KopumlieHHX NO3UTPOHCKUX TPaToBa HAa HOBH METOJ TparmoBama M YTBpheHe CMEpHHIE
Kojux O ce Tpebaslo IpHAPKABATH MPH TU3ajHY HOBUX TPAIIOBA. *



o @opMupaH je MOJEI, B pealli30BaHa pauyyHapcka CHMynanuja edexra KoMIpecHje obiaka
MO3UTPOHA IPUMEHOM pOTHpajyher eJIeKTpUYHOT [10Jba.

e Ilpu myr je objammeHo mopekyio edexra KoMIpecwje oOjaka MO3UTPOHA NPUMEHOM
poTHpajyher eJeKTpHYHOT MoJha, 0€3 alpoOKCHMallHja Y TpeTMaHy MHTEPAKIUje IMO3UTPOHA
ca MO3aIUHCKUM TracoM.

e VYoueHO je 3arpeBame poja MO3UTPOHA IIPHU KOMIIPECH]H POTHPajyhUM ETEeKTPUYHUM [0JbEM
¥ ryOuTaK MO3WTpOoHa Kpo3 mporec GopMupama MO3UTPOHMjyMa, KOJH HHUCY MOINIM OUTH
ONAXEHH Y eKCIIepUMEHTHMa y JIMTepaTypd Yycliel HadWHAa Ha KOJU je MepeHa Op3uHa
KOMIIpecHje.

e UneHtndukoBaH je IONPHHOC Pa3TAYIATHX THIOBA CYJAapHHX Ipoleca IMO3UTPOHA Ca
HO33WHCKIM racoM eeKTy KOMIpecHje.

o  QopmupaH je Moen OHOJIOIIKE CPeAUHE U Pealn30BaHa pauyHapCKa CHMYJIAllHja 3aBpIITHOT
Jiefia IyTambe BUCOKOSHEPIHjCKOT TTO3UTPOHA U CEKYHIApHHUX €JIEKTPOHA y TKUBY 3aCHOBAaHA
IIPAMapHO Ha MEPSHUM CyJapHUM IpeceliiMa 3a IO3UTPOHE y BOJEHOj MapH.

e VYTBpheHo je HemocTojame TUPEKTHE IPOCTOPHE KOpenalnje eHeprije JeIOHOBAHe Y TKHUBY,
U CTOXAacTUUKUX Jorabhaja omrrehema OUoNOMIKOT MaTepHjaa.

o Jlonyhene cy MepspHBe BelIM4YMHE MOIMYT JOMeTa YECTHIlA, NEMOHOBaHE EHEpruje HIIH
Cpelbe SHeprije YecTHIa Kao HA4uH Jja C€ CETOBH IpeceKa 3a MHTEPaKIhjy HO3UTPOHa ca

MOJIEKYJIOM BOJIe HOPMAaJTH3yjy Ha eKCIIEpUMEHTAlIHA MEPEerha 110 Y30py Ha eKCIEPUMEHTE ca
pojeBHMa eIeKTPOHa.

4.2. Kputruka agajansa pe3yJITara HCTPaKUBamha

ITo3uTpoHCKH TpamoBHW ce KOpUCTe BHIIe of ABajeceT ronuHa. Hajeha eBomyTuBHA mpoMeHa y
onHOCY Ha opuruHanHu CypKOB JAW3ajH Tpamna jecTe MMILIEMEHTalHja JBOCTEICHIX TPaIoBa KOjH
Cy IOTOJHM 3a KOpHINheme y HMITyJcHOM pexumy. OcuM Tora, cBako yHampeheme je Ouno
ONTHMH3aNYja y CMHUCIY H00OJbIIaba KBAIUTETA II0jeNMHAYHMX eJieMeHaTa WM KOMOWHaluja
BHUINIC TparoBa y jeaHy Hampasy (multicell nu3ajH) anu TpUHIMI pada je octao uctu. Objammeme
panma Tpama je Ouino Ha (HEHOMEHOJIOIIKOM HHBOY KpO3 TEPMHHOJIOTH]Y CHOTIOBA MO3UTPOHA U
JUCKPETHHUX €HeprujCcKuX ryouraka, 6e3 aetajbHe HyMepuuke aHanu3e. CHMyJanyja npecTaBbeHa
y OBOj IMCEPTAUj¥ TEMOHCTPHpA PaJ Tpala, y3 IPBHU JleTajbaH HyMEPHYKH POpadyH HHTEPaKIHUje
IIO3UTPOHA Ca MO3aIMHCKHUM racoM y Tpary. OBakas MpHCTYN OMOTYhiHO je AeTaJbHy aHaIU3y paja
Tpama, 1 UACHTH(PUKAIM]Y Pa3IUYUTHX Mpoleca Koju yTuuy Ha eduxacHocT. [locebHO ce uctuue
IIpoLeC pacejara yHa3aj ycliell cydapa ca MOJISKYIHMa raca KOju y JIMTeparypH HHUje pa3MarpaH
Kao 3HaydajaH YHHMJIAL Kao 1 oapehuBame GU3NUKOr OrpaHudeHha ePHKACHOCTH TPOCTENIEHOT Tpama
ycnen oOnuKa Ipeceka 3a MHTEePaKIujy NO3UTPOHa ca Mo3aiuHcKuM aszotoM. Kako je mporuec
dopMupama MO3UTPOHHMjyMa Ha MOJIEKYJIHMa a30Ta OJ paHHje MpPero3HaT Kao Haj3HAYajHU)H
npouec ryOuTKa MO3UTPOHA, Yy TUCEPTAMjH j€ IPEUIOKEH MOJEIN Tpana KOjH KOPHCTH YIJheHHK-
TeTpadayopun, 4uja je AeTa/bHa cuMylandja ypaljena, kKoju 3ao0uinasd mpolec (GopMmMupama
HO3HUTPOHHjyMa y IOTIYHOCTH, W Tako IpeBasWiIasd (UIMYKO OrpaHHueHe ePUKACHOCTH
TpalmoBamba KoOjeé IIOCTOjH Yy CTaHZapAHUM HO3HTPOHCKAM Tpamosuma. CrpoBohemeM
€KCIIEPUMEHTAHOI HCTPaKMBamka MOKyIIaHa j€ KOHBep3Hhja mocTojelier Mo3uTpOHCKOr Tpama Ha
[IPEJIOKECHH, HOBY, HA4YUH paja KOJU KOPUCTH YIJbeHUK-TeTpadyopun 3a TpamoBame. Mako
TPaIoBalke HUJE YCIENIHO OCTBApEHO, KPO3 EKCIEPUMEHT M KaCHH]y CHUMYJaIMjy yTBpheHa cy
KOHCTPYKIIHJCKAa OTpaHHYerha Koja clipeuaBajy KOHBEp3Mjy CTaHAapAHuX TpamoBa. Kao pesyirar,
NIPEJIOKEHE CYy CMEpHUIIE KOjuxX Ou ce Tpebano mpuap)KaBaTh NPHM KOHCTPYKIMjH HOBHX TPamoBa
Kako OM OWiM TOTONHU 3a paj y OBOM HOBOM pexuMy. [lpukaszaHe cumynandje mokasyjy Ia
OpPENIOKEHH HAa4KMH TparoBama MOXE IaTH M ABa N0 TpH myTa Behy edukacHocT, Kao u kpaha
BpPEeMEHa TepMalU3allije U aKyMyJlanyje O3UTPOoHa 3a Behin yKyran Opoj MO3UTPOHa Y UMITYIICHOM
pexuMy pana Tpana. To JoBoau 1o noBehaHe Mpelu3HOCTH MOCTOjehnX' ekcliepuMeHaTa, ajli U 10
3Ha4YajHUX yINTe[a y BPEMEHY a THME U Y HOBILY.



Y OKBUpY MCTpakuBama edeKTa KOMIpecHje poja MO3UTPOHa, ¢dopmupar monen u npunaznajyha
pavyHapcka cHMyJaliMja, HEOBOCMHCIEHO Cy IOKasale 71a je edekar KOMIIpECHj¢ TOCIICANIIA
OCOOHMHA TPajeKTOpHje NO3UTPOHA y KOMIUIEKCHHM YCIOBHMA II0Jba, H IIpeceKka 3a MHTepPaKIlujy
TIO3UTPOHA Ca MOJICKYITHMA IIO3aJWHCKOr raca. JeJMHM IPETXOAHH MOKYIIaj OOjallmbersa OBOT
¢enomena yeomuo je rpyGe ampokcmMammje 3a MHTEPaKIMjy IMO3HTPOHA Ca TacoM IOTIIYHO
3aHeMapyjyhu npuposy Te mHTepakuuje. [letammuum Monte Kapiio IIPUCTYIIOM, IIPUKA3aHUM Y OBO]
JMCEPTAUM|H, HE CaMO ITO je MCMOHCTPUPAH MEXAHH3aM KOMIIPECH]e HEro je M OTKpPHBEHO
MHHI]AIHO 3arpeBarme poja MO3UTPOHA IITO y KOHAYHOM JIOBOJM W IO IyOHTKA oxpehenor Opoja
YecTula Kpo3 mpouec ¢opmupama mosutpormjyma. OBaj edexar Huje Gmio Moryhe yountu
CKCIICPUMEHTATHO 3aTO INTO C€ KOMIPECHja POTHPajyhHM eneKTPUYHMM HOJbEM KOPHMCTHIA 1
IPOAYXM BpeMe aKkyMylamdje THMe mTo he cnpeunts mudysujy HpeTXogHO aKyMyJIHpaHHX
MO3UTPOHA HA 3U/I0BE Hanpase. THMe wTo je epekTUBHO akymynupan Behn 6poj HO3HTPOHA TOKOM
JyXer BpeMeHa edekar ryOHTKa MO3HTPOHA YCIIe[ MHULM]ATHOT 3arpeBama je GHO MacKkvpaH H
HeomnaxeH. 3 ucror pasiora, HUje pasMaTpaHa yiora CyJapHHX MpONeca Ca BHIIMM IParoM Ha
edexaT KOMIpecHje, ¥ CMATPaHO je Na Cy BUOPAIMOHH CyNapy K/bYYHH 3a IOCTH3ame e(eKTa.
AHQIM30M IPUKa3aHOM y JMCEPTAlljU je IOKa3aHO 13 BHOPAHOHA eKCHTaIlhja MOJIeKYJia
TI033JMHCKOr raca 3aucTa NPEeICTaB/ba Haj3HAYajHUjH CyNAapHHM IIPOLEC, alld W Ja IPOIECH ca
BUIIAM CHEPTHjCKMM IPAroM, IOIYT eJEKTPOHCKE eKCHTAlHje WA joHM3aIMje UMajy YIoTy y
OCTBapHBamy ITyHEe KOMIIPECH]E.

JlosnMeTpHjcka pasmaTparsa NpHMEHe [O3HTPOHA Y MENMIHHH, [IPBEHCTBEHO y oxsupy IIET
JIMjarHOCTAKE Cy, 300r HEIOCTAaTKa MepeHMX TNOJaTaKa, KOPHCTAJNA MOJaTKe 3a HHTEPaKIHjy
C/IEKTPOHA Ca BOJOM, Kako O OmKMCana TPAHCIOPT MHO3UTPOHA y OUOJONIKH PpeIeBAHTHHM
cpermnama. OBaKBa IPETIOCTABKA jé ONpaBIaHA Yy CHEPIUjCKOM OICEry KOJH je CTaHAAPIHO
pasMaTpaH y AOCTYNHHM PauyyHapCKUM MOJENWMa, KOjH IIpaTe IO3UTPOHE Ca HAjBMIIHX, N0
erepruja on 10 keV. HemaBHo je mokasano ja kpo3 mporece JMCOIM]jalje ¥ TUCOIMjaTHBHOT
3aXBaTa M HHUCKOCHCPIHjCKH €NEKTPOHH MOTY [OBECTH [0 jEJHOCTPYKHX, ABOCTPYKHX H
BUIIECTpYKUX npekupa y wmonexyry JHK wro ykasyje ma je 3a mortmym omme yrumaja
IO3UTPOHCKOT 3paderba Ha TKHBO HEOIXO/HO NPATUTH IO3UTPOHE M CEKYHIApHE €IEKTPOHE IO
TepManHux eHepruja. Takohe je mokasaro ja 360r pasiike y HHTEpaKIMjH ca MOJNEKYJIOM BOJE Ha
HHCKMM CHEprijaMa IONasd M 10 KBAIMTATHBHO APYradujer TpPaHCIOpTa HHCKOCHEPTH]jCKUX
CJICKTPOHA U IIO3UTPOHA y BOACHO] Napu. OBa nucepranyja pUKasyje MOE]T GHONOMKE CPEHHE Y
KOJEM OIIACYje 3aBPIIETAK TPajeKTOPHje BECOKOEHEPTH]CKOT MO3HTPOHA K CEKYHIapHHUX eJIeKTPOHA
Koje je mpomsseo. 3a ONKMC MHTEpAKUHje TO3MTPOHA CA CPEAUHOM BOIEHE nape KODUCTH CBe
NOCICARmE NOCTYIIHE MEPEHEe INO3UTPOHCKE Cy/lapHe IIpeceke, NOK HemocTajyhe momymasa
oaroBapajyhum ampoxcumandjama rae je TO ompaBmaHo. Kako HUHTEpaKlHja IO3UTPOHA H
CJIEKTPOHA Ca BETUKUM, OHOJOLIKHM MOJIEKy/IuMa nonyT Monekyna JHK Huje 106po mosHara, 3a
OmMC omTehera TKMBA KOPHCTH Ce MOJENHH IPOLEC JUCONMjallMje MOJEKyla METaHa, IITO
edekTHBHO mpeAcTasba npekuy C-H Bese. Ha 0Baj HaumH NpeacTaB/beHH Momen HCTOBPEMEHO
OIHCYje TPAHCNOPT NO3HTPOHA (M CEKYHNAPHUX eJEeKTPOHA) Y TKUBY IIOMONY CTaHIapaIHuX
JIO3MMETPH]CKUX BEMYHMHA, TIOMYT 6poja jOHH3auMOHHX foraljaja WK JAenoHOBaHe €Hepruje, aad u
CTOXAaCTHYKUX forabaja omwrehema OHONOMIKOr MaTepujana, INTO MOHyhjeHH Monen WYHHH
xommtetHujuM. [Topeljemem oBa nBa npuctyna, mokasyje ce na IPOCTOPHY NPOQUIN jOHU3AIHjE U
ZICTIOHOBAHE EHEPIHje JOHEKIE OJCTYNajy OX MPOCTOPHE pAacroiene cynapa KOJH IOBOJE JI0
omrehema Ouonomkor Marepujata. THMe oBa AUCEpTallMja yKasyje Ha BaXHy IOTpeOy Ha ce
npuxBaheHn MOJIeNIH peBHAMpajy Kako OH ce y3emlH y 003Mp ¥ cTOXacTHYKH morahaju Koju ZOBOIE
mo omrelierba TKMBA ATk ¥ (HOPMHUPAIH CETOBH IIPECEKA 33 HHTEPAKIIA]Y IIO3UTPOHA ¢a BOJOM KOjH
Cy HMPEKTHO MCPCHH Yy EKCHEPMMEHTHMA. ¥ TOM CMHCIY, Kako OW ce GOpMHpaHH CeT mpeceka
HOPMHDAO0 M BamuAMPao, HEONXOAHH Cy NONATHH €KCTIIEPHMEHTH Ca POjeBUMA MO3UTPOHA (IIONYT
CKCIICPUMEHATA Ca pOjeBMMa €JEKTPOHA) y BOJEHO] maph. Y OBOj JMCEPTalMji H3BPIICH je
IPOPauyH M NOHYLCHO je HEKONHMKO PasIHYHTHX MEPIBHBUX BENTHUYHHA KOje O MOITIE IIOCITYXKUTH
32 HOpMaNM3alHjy IpeceKa MOMyT IOMETa WIH yKyNHe JAeTOHOBaHe eHepruje. Ha Ta] HA4HH,
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aHanu3a ypaleHa y 0BOj AMCEpTAIlHju [PEICTaB/ba BaXKaH KOPaK Ka 60JbHM MOJEINMA H Ta9HHjeM
¥l PEIIEBAHTHH)EM OIIHCY yTHIAja TO3UTPOHCKOT 3padyckha Ha TKHBO.

4.3. Bepubukanuja Haydaux AOMPUHOCA

Hayusn nompuHOCH OCTBapeHH y OKBHpY INOKTOPCKE AHMCEpTamuje o6jaBbeHH cy y cmemehum
myOuKalujamMa CBPCTaHNM y KaTeropuje npema [IpaBRIIHEKY 0 MOCTYNKY, HAUMHY BPEIHOBAIba U
KBAHTUTATUBHOM HCKa3WBalby HAYYHOMCTPAXKMBAYKUX pe3yliTaTa HCTpakupada MHUHHCTApCTBA
IIPOCBETE, HayKe M TEXHOJIOMKOT pa3Boja Penmybauke CpOuje:

Kareropuja M21:

1.

Marjanovié, S., Bankovié¢, A., White, R. D., Buckman, S. J., Garcia, G., Malovié, G.,
Dujko, S., Petrovi¢, Z. Lj.: Chemistry induced during the thermalization and transport of
positrons and secondary electrons in gases and liquids, - Plasma Sources Science and
Technology, vol. 24 , no. 2, pp. 025016 (1-7), 2015, (IF=2.808) (ISSN: 0963-0252).
Digital Object Identifier: 10.1088/0963-0252/24/2/025016

Petrovi¢, Z. Lj., Marjanovié, S., Dujko, S., Bankovi¢, A., Malovié¢, G., Buckman, S.,
Garcia, G., White, R. D., Brunger, M.: On the use of Monte Carlo simulations to model

transport of positrons in gases and liquids, - Applied Radiation and Isotopes, vol . 83, pp.
148-154, 2014, (IF=1.231) (ISSN: 0969-8043)
Digital Object Identifier: 10.1016/j.apradiso.2013.01.010

Bankovi¢, A., Dujko, S., White, R. D., Marler, J. P., Buckman, S. J., Marjanovié¢, S.,
Malovi¢, G., Garcia, G., Petrovi¢, Z. Lj.: Positron transport in water vapor, - New Journal of
Physics, vol. 14, pp. 035003 (1-23), 2012, (IF=4.063) (ISSN: 1367-2630)

Digital Object Identifier: 10.1088/1367-2630/14/3/035003

Kareropuja M22

1.

Marjanovié¢, S., Bankovic, A., Cassiy, D., Cooper, B., Deller, A., Dujko, S., Petrovié, Z.
Lj.: A CF4 based positron trap, - Journal of Physics. B: Atomic Molecular and Optical
Physics, vol. 49, pp. 215001 (1-12), 2016, (IF=1.833) (ISSN: 0953-4075)

Digital Object Identifier: 10.1088/0953-4075/49/21/215001

Blanco, F., Roldan, A. M., Krupa, K., McEachran, R. P., White, R. D., Marjanovic, S.,
Petrovi¢, Z. Lj., Brunger, M. J., Machacek, J. R., Buckman, S. J., Sullivan, J. P., Chiari, L.,
Lim&o-Vieira, P., Garcia, G.: Scattering data for modelling positron tracks in gaseous and
liquid water, - Journal of Physics B: Atomic, Molecular and Optical Physics, vol. 49, no. 14,
pp- 145001 (1-10), 2016, (IF=1.833) (ISSN: 0953-4075)

Digital Object Identifier: 10.1088/0953-4075/49/14/145001

Marjanovic, S., Suvakov, M., Bankovic, A., Buckman, S. J., Petrovic, Z. Lj.: Numerical
Modeling of Thermalization of Positrons in Gas-Filled Surko Traps, - Plasma Science, IEEE
Transactions on, vol. 39, no. 11, pp. 2614-2615, 2011, (IF=1.174) (ISSN: 0093-3813)
Digital Object Identifier: 10.1109/TPS.2011.2159129
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Kateropuja M23

1.

Bankovi¢, A., Dujko, S., Marjanovi¢, S., White, R. D., Petrovic, Z. Lj.: Positron transport
in CF4 and N2/CF4 mixture, - The European Physical Journal D, vol. 68, no. 5, pp. 127 (1-
10), 2014, (IF=1.228) (ISSN: 1434-6060)

Digital Object Identifier: 10.1 140/epjd/e2014-50087-5

Marjanovic, S., Cvetic, J.: Conductivity of a Lightning-Channel Corona Sheath During
Return Stroke, - Plasma Science, IEEE T; ransactions on, vol. 37, no. 6, pp. 750-758, 2009,
(IF=1.043) (ISSN: 0093-3813)

Digital Object Identifier: 10.1109/ TPS.2009.2016202

Kateropuja M14

1.

Marjanovié, S., Bankovi¢, A., Suvakov, M., Petrovié, Z. Lj.: Monte Carlo modelling of
positron transport in real world applications, 18th International Summer School on Vacuum,
Electron and Ion Technologies, - Journal of Physics: Conference Series, vol. 514, pp.
012046 (1-6), 2014 , (ISSN: 1742-6588)

Digital Object Identifier: 10.1088/1742-6596/514/1/012046

Petrovi¢, Z. Lj., Marjanovi¢, S., Dujko, S., Bankovi¢, A., Sasié, O., Bosnjakovié, D.,
Stojanovié, V., Malovi¢é, G., Buckman, S., Garcia, G., White, R., Sullivan, J., Brunger, M.
Kinetic Phenomena in Transport of Electrons and Positrons in Gases caused by the
Properties of Scattering Cross Sections, XXVIII International Conference on Photonic,
Electronic and Atomic Collisions (ICPEAC 2013) - Journal of Physics: Conference Series,
vol. 488, pp. 012047 (1-9), 2014, (ISSN: 1742-6588)

Digital Object Identifier: 10.1088/1742-6596/488/1/012047

Petrovi¢, Z. Lj., Bankovié, A., Dujko, S., Marjanovié, S., Malovi¢, G., Sullivan, J. P.,
Buckman, S. J.: Data for Modeling of Positron Collisions and Transport in Gases, In
Proceedings of the Eight International Conference on Atomic and Molecular Data and Their

Applications: ICAMDATA-8, - AIP Conference Proceedings, vol. 1545, pp. 15-131, 2013,
(ISSN: 0094-243X)

Digital Object Identifier: 10.1063/1.4815846

Petrovi¢, Z. Lj., Bankovig, A., Marjanovi¢, S., Suvakov, M., Dujko, S., Malovié, G., White,
R. D., Buckman, S. J.: Positrons in gas filled traps and their transport in molecular gases,
12" International workshop on slow positron beam techniques, 1-6th August, 2010
Magnetic Island, Australia (SLOPOS12) - Journal of Physics: Conference Series, vol. 262,
pp. 012046 (1-4), 2011, (ISSN: 1742-6588)

Digital Object Identifier: 10.1088/1742-6596/262/ 1/012046

Petrovi¢, Z. Lj., Bankovic, A., Dujko, S., Marjanovig¢, S., guvakov, M., Malovié, G.,
Marler, J. P., Buckman, S.J., White, R. D., Robson, R. E.: On new developments in the
physics of positron swarms, XV International Workshop on Low Energy Positron and

Positronium Physics, - Journal of Physics: Conference Series, vol. 199, pp. 012016 (1-6),
2010, (ISSN: 1742-6588)

Digital Object Identifier:10.1088/1742-6596/199/1/012016
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Kareropmja M31:

1.

Marjanovi¢, S., Bankovi¢, A., Dujko, S., Petrovi¢, Z. L. “Modeling of positron and
electron transport in gases and liquids,” - 22nd Europhysics Conference on Atomic and
Molecular Physics of Ionized Gases (ESCAMPIG), July 15-19, 2014 Greifswald, Germany

Kareropuja M33:

1.

Marjanovié¢, S., Bankovig, A., Suvakov, M., Mortensen, T., Deller, A, Isaac, C. A., van der
Werf, D. P., Charlton, M., Petrovi¢, Z. Lj.: “Collision-driven positron cloud expansion —
experiment and simulation,” 26tk Summer School and International Symposium on the
Physics of lonized Gases, August, 27 - 31, 2012, Zrenjanin, Serbia, p.333-336.

Marjanovié S., Suvakov M., Petrovi¢, Z. Lj. “Monte Carlo simulation of positron trapping
efficiency,” 26th Summer School and International Symposium on the Physics of Ionized
Gases, August, 27 - 31, 2012, Zrenjanin, Serbia, p. 337-340.

Kateropuja M34:

1.

Is a set of cross sections for positron scattering in H, complete?

S. Dujko, A. Bankovié, S. Marjanovi¢, R.D. White, Z.1jj. Petrovié
Gaseous Electronics Meeting GEM2016 Geelong, p113

Australia, February 14-17, 2016

Swarms as an exact representation of weakly ionized gases

Zoran Lj. Petrovi¢, Sasa Dujko, Dragana Mari¢, Danko Bo$njakovi¢, Srdan
Marjanovié¢, Jasmina Miri¢, Olivera Sasié, SnjeZana Dupljanin, Ilija
Simonovié, Ronald D. White

XIX International Symposium on Electron-Molecule Collisions and Swarms
Lisboa, Portugal, p4

17-21 July, 2015

Swarms as an exact representation of weakly ionized gases

Z.1j. Petrovi¢, S. Dujko, D. Mari¢, D. Bo$njakovi¢, S. Marjanovié, J. Miri¢, O. Sa§ic’, S.
Dupljanin, I. Simonovi¢, R. D. White

XV International Workshop on Low-Energy Positron and Positronium Physics

Lisboa, Portugal, p4

17-20 July, 2015

Cross Sections for Scattering of Electrons and Positrons in Modeling of Ionized Gases
and Non-Equilibrium Plasmas

Z.1j. Petrovi¢, S. Dujko, J. Miri¢, D. Bonjakovié, A. Bankovi¢, S. Marjanovié, D.
Mari¢, 1.Sivos, N. Skoro, M. Savi¢, O. Sasi¢ and G. Malovic

International Symposium on Non-equilibrium Plasma and Complex-System Sciences
(IS-NPCS) Icho Kaikan, Osaka University, Osaka, Japan, p106

26-28 February, 2014

Avalanches of Electrons and Positrons in Atmospheres of Planets and Satellites of the

Solar System: Basic Phenomenology and Application to Gas Breakdown in DC and RF
Fields

Zoran Lj. Petrovi¢, Ilija Adzi¢, Sasa Dujko, Marija Savié, Srdan Marjanovi¢, Dragana
Mari¢ ,Marija Radmilovié Radenovi¢, Gordana Malovi¢ and Antonije Pordevié
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10.

11.

12.

13.

29th National Symposium on Plasma Science and Technology &  International
Conference on Plasma and Nanotechnology

8-11 December 2014, Kottayam, Kerala, India, pp. 18

Electron and Positron Transport in Gases at Higher Pressures: What may we learn from
the physics of ionized gases

Z. 1. Petrovié, S. Marjanovié, A. Bankovi¢, R. D. White, S. Buckman , G. Malovié, S.
Dujko

Japan-Australia commemorative workshop - JAWS25

June 23-25, 2013, Canberra, Australia

Rotating wall compression of positron swarm in a harmonic potential: a Monte Carlo
simulation

Srdjan Marjanovic, Ana Bankovic, Milovan Suvakov, C. Aled Isaac, Dirk Peter van der
Werf, Michael Charlton, Zoran Lj. Petrovié,

Bulletin of the American Physical Society, 43rd Annual Meeting of the APS Division of

Atomic, Molecular and Optical Physics, June 4-8, 2012, Anaheim, California, vol. 57,
D1.00058. ‘

On thermalization of positrons in water vapor

S. Marjanovié, A. Bankovi¢, S. Buckman, G. Garcia, R.D. White, M. Brunger, M.
Suvakov, G. Malovic, S. Dujko and Z.1j. Petrovié

Bulletin of the American Physical Society, 43rd Annual Meeting of the APS Division of

Atomic, Molecular and Optical Physics, June 4-8, 2012, Anaheim, California, vol. 57,
Q1.00061

Numerical study of Penning-Malmberg-Surko positron trap efficiency

Srdjan Marjanovic, Milovan Suvakov, Ana Bankovic, Zoran Lj. Petrovic

42nd Annual Meeting of the APS Division of Atomic, Molecular and Optical Physics
June 13-17, 2011. Atlanta, Georgia, USA

Numerical modeling of positronium thermalization

S. Marjanovi¢ , M. Suvakov, J. J. Engbrecht, Z. LJ. Petrovié
Sth Conference on Elementary Processes in Atomic Systems
Belgrade, Serbia, June 21 - 25,2011

Numerical Modelling of Positron Traps

Srdan Marjanovié, Milovan Suvakov, Zoran Lj. Petrovi¢

XV1 International Workshop on Low-Energy Positron and Positronium Physics
22 -25 July 2011, Maynooth, Ireland

Plasma breakdown: Experiments and simulation

D. Marié, M. Savi¢, S. Marjanovié, N. ékoro, M. éuvakov, M. Radmilovi¢-
Radjenovié¢, G. Malovi¢ and Zoran Lj. Petrovi¢

38th Conference on Plasma Physics,

Strasbourg, France, 27 June — 01 J uly 2011

Gas filled positron traps

S. Marjanovié, A. Bankovié. S. Dujko, M. Suvakov, G. Malovi¢ and Z. Lj. Petrovié,
38th Conference on Plasma Physics,

Strasbourg, France, 27 June — 01 July 2011 P4.004
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14.

15.

16.

17.

18.

19.

20.

Numerical modeling of buffer gas positron traps

Srdan Marjanovi¢, Milovan Suvakov and Zoran Lj. Petrovié
64th Gaseous Electronics Conference, GEC2011

November 14-18, 2011, Salt Lake City, Utah, USA

Monte Carlo modeling of Surko typre positron traps

M. guvakov, S. Marjanovié, A. Bankovi¢, Z. Lj. Petrovi¢, S. J. Buckman, J. P.
Marler

41st Annual Meeting of the APS Division of Atomic, Molecular and Optical Physics
May 25-29, 2010 Houston, Texas, USA

Modeling of positron and Positronium Transport in Gases

Z. Lj. Petrovi¢, A. Bankovig, S. Dujko, M. éuvakov, G. Malovi¢, S. Marjanovié and J. P.

Marler

The 7th EU-Japan Joint Symposium on Plasma Prbcessing, 23-26 April 2009, Chateau
Liblice, Liblice, Czech Republic

On new developments in the physics of positron swarms

Z. 1. Petrovi¢, A. Bankovié, M., Suvakov, G. Malovié¢, S. Dujko, S. Marjanovié, J. P.
Marler, S. J. Buckman, R. D. White and R. E. Robson

15" International workshop on low energy positron and positronium physics, 29 July — 1.
August 2009, York University, Toronto, Canada, p. 24

Transport and thermalization of positrons in molecular hydrogen

A. Bankovi¢, S. Dujko, M. Suvakov, S. Marjanovi¢, G. Malovi¢, J. P. Marler, Z. L.
Petrovi¢ and R. D. White

15" International workshop on low energy positron and Dpositronium physics, 29 July — 1.
August 2009, York University, Toronto, Canada, p. 51

Monte Carlo Simulation of Temporal and Spatrial relaxation of Positronium in Helium
and water Vapour

S. Marjanovi¢, M. Suvakov, J. Engbrecht and Z.1j. Petrovi¢

XV International Workshop on Low Energy Positron and Positronium Physics (ed R.
Campeanu, York University) 29.7-1.8 2009 Toronto. P35

Monte Carlo simulation of thermalization of positronium in helium and water vapour
S. Marjanovié, Z. Lj. Petrovi¢

40th Annual Meeting of the APS Division of Atomic, Molecular and Optical Physics
May 19-23, 2009 Charlottesville, Virginia, USA

Kareropuja M64:

1.

Simulations of positron transport in materials of biological interest and

their role in positron diagnostics development

A. Bankovi¢, S. Marjanovig¢, S. Dujko, R. D. White, J. P. Sullivan, S. J. Buckman, G.
Garcia, M. J. Brunger and Z. Lj. Petrovié

3rd National Conference on Electronic, Atomic Molecular and Photonic Physics
Belgrade, Serbia, August 25th, 2013

Numerical modelingvof buffer gas positron traps
S. Marjanovi¢ , M. Suvakov and Z. LJ. Petrovié
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2nd National Conference on Electronic, Atomic, Molecular and Photonic Physics
Belgrade, Serbia, June 21 - 25,2011

5. 3AKJbYYAK U TIPEJJIOT

Toxom ncrpaxusama u paga Ha AUCEPTALMjH KaHIUAAT je MOKAa3a0 BUCOK CTENeH CIIOCOGHOCTH 3a
CaMOCTalaH HayYHOUCTPAKMBAUKH pal. JlokTopcka mucepranuja canpxu OpojHe OpUTHHATHE
HayIHE JNOIPHHOCE y BHAY HOBHX MOJETa pe3yiTata u 3aKbydaka U3 00JIacTH TpaHCHmopTa
TIOSHTPOHA, ca aKNEHTOM Ha mocTojehnM, ekcrmepuMeHTATHEM cucremuma. Mz Tor pasiora u
NOOHjeHH pe3y.nTaTd uMajy BCJIUKY TPUMEHBOCT Y €KCIIEPHMEHTATHOM HUCTPIKHUBAKY U IUXOBA
IIPUMEHA €€ OYeKyje, IOrOTOBO y 06JIacTH M3BOpa HUCKOCHEPIHjCKAX MO3UTPOHA [JIe MOTY JAOBECTH
#0 BEJIMKOT HAalpETKa y KBAIUTETY eKclepuMeHata. Hasenenn pe3ynTaTu u Mozienu o6jaBibeHu cy

Y BPXYHCKUM MehyHApOJHHM dYacomucuMa wu IIpUKa3aHd Ha YIJIEIHEM MelyHapoaHuM
KoH(epeHHjama.

Ha ocroBy wusnoxenor, Komucuja cmatpa na cy menymenn csu CYIUTHHCKH M CBH (HOpMAaIHH
YCJIOBH NpenBuheHH 3aKOHOM O BHCOKOM 00pasoBalby ¥ IpaBHIHHIEMA Enexrporexuuukor
axynrera u VuuBepsurera y beorpany. Komucuja ca 3anoBossctsoMm npepnaxe HacrasHo-
Hay4HOM Behy Enexrporexamukor pakynrera na ce AOKTOPCKa AuCepTalmja 1101 Ha3uBOM , MOHTe
Kapno cumynauuja tpascnopra TIOSUTPOHA y PealHM CHCTEeMHMa HCITYHeHHM IracoM™ KaHIuiaTa
Cpbhana Mapjanosuha IIPUXBATH, U3/I0%KH Ha YBHJ| jABHOCTH M YITYTH HA KOHAYHO ycBajame Behy
Hay4HHX 00J1aCTH TeXHHUKHUX HayKa YhuuBepsurera y beorpany.

Y Beorpany, 9. Hosem6pa 2016. rOJIuHE YJIAHOBU KOMUCHJE
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Ap 3opan Jb. Tletposuh, HayJIHH CaBEeTHHK,
yHI/IBepBI/ITeT y beorpany — Uucturyr 3a busuky
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YHusepsuter y Béorpany — Esnextpotexuuuku daxyrer

ap Bpanxo Konyryuja, penoBHM npodecop
YHHBep3HTe7Tz Beorpany — EnelcpoTeXHHqKH dbakynrer
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YHuBepsurer y Beorpany — Enextporexuuuku pakymnrer
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