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HayuHoM Behy AcTpoHOMCKe oncepBaTopuje

Ha ocHoBy 3axteBa &p. 17/1 koju je ap Mune Kapnuua nogHeo 15.01.2024. rognHe, HayuHo Behe
AcTpoHOMCKe oricepBaTopuje y beorpaay Ha 11. cegHMum oapKaHoj 26.01.2024. UMEHOBaN0 Hac
je y Komucujy 3a oueHy McnyrmeHoCT ycioBa 3a 380p Y HayuHo 3Bake HAYUHW CAPAOHWK
KaHgupata ap Mune Kapnuue.

Ha ocHOBY J0CTaB/beHE AOKYMEHTalLMje 0 HayYHO-UCTPaXKMBaYKOM paay KaHauaaTa, ay cknagy
ca 3aKOHOM 0 Hayuu 1 ucTpa>kuearsunuma v NMpaBuUIHMKOM 0 CTULLAHY UCTPaXKMBAYKUX U HAYYHUX
3Bama nogHocumo HayyHoM Behy ACTpOHOMCKe oncepBaTopuje cnegehu

M3BeluTaj KOMUCUje 3a OLLEHY UCMYHEHOCTU YC/I0Ba 3a U3BOP Y 3Batbe HayUHU capagHUK
KaHampaTa ap Mune Kapnuue

1) Buorpadpcku nogaum

Op Mune Kapnuua pofeH je 6. oktodpa 1982. roguHe y 3arpedy, Penydnuka Xpsatcka. Ctyamjcku
nporpamM 3a gunioMmpaHor uHxewepa o¢usmke ynucao je 2001. roamHe Ha [pupogHo-
MaTeMaTtu4koM dakynTety YHuBepasuteTa 'y 3arpedy. TokoM cTyauja cneamvo je Teopujcku cmep y
OKBMPUMA CTYAWCKOT mporpaMa u oadpaHuMo AUNIoOMCKU pag ,,PenatmBuctuuke jeaHaumHe
XMAPOCTaTUUKE paBHOTEXE HeyTpoHCKKix 3Be3ga“ (RelativistiCke jednadZzbe hidrostatske
ravnoteze neutronskih zvijezda) 2013. roamHe noa MeHTOpcTBOM Ap [laBopa XopeaTtuha.
[okTopcke cTyauvje y OKBMpYy MelyyHapogHOr nporpamMa Aokropata M3 penatuBuUCTUYKe
actpoduauke (International Relativistic Astrophysics PhD - IRAP) n Epaamyc MyHayc nporpama
3ajegHunuKmMx goktopara (Erasmus Mundus Joint Doctorate - EMJD) ynucyje 2013. roauHe. Moa
MeHTopCcTBOM Ap PeMe PyduHuja (Re.r o Ruffini) n gp Hapeka CaxakjaHa (Narek Sahakyan) Tokom
OOKTOPCKMX CTyawja 6aBu ce UCTpaXMBareM rama &/beckoea (gamma ray burst — GRB), ca
MOCeSHMM akueHTOM Ha MoAeNvparbe HeTepManHe eMucuje. MaBHUHA UCTPaXKMBAYKKMX
aKTMBHOCTM TOKOM AOKTOPCKUX CTyAMja ce oaBujana Ha YHuBep3uTetyy Pumy —,,J1a CanujeHua“,
Penydnuka Wtanuja, n y MehyHapooHOM LEHTPY 3a pPenaTuMBUCTUUKY acTpodusunky y Meckapw,
Penydnuka Wtanwvja. Takohe, y cknony ModunHoctu Epaamyc MyHayc nporpama, 2017. roanHe
nposoAu rnosna roguHe Ha YHueepautety y CtokxonMmy, KpamesuHa Llseacka, rae ca ap Knacom-
WHreapomM BjopHcoHoM (Claes-Ingvar Bjérnsson) capahyje Ha TeMu pa3yMeBatba HEXOMOTeHOCTU
MarHeTCKux nosba y cnyyajy paguo-cynepHoBa. [JOKTOpPCKy Te3dy ca Hac/ioBoM ,Mopenupare
HeTepMasiHe eMuUCHje TUHara rama &/beckoBa yHyTap ClLieHapuja HacTaHKa XMMNEepPHOBUX W3
OBOjHUX 3Be3gaHux cucteMa® (Non thermal radiation modeling of y-ray burst afterglow within
binary driven hypernova scenario) je ogépaHuo 23. oktodpa 2019. rogmMHe Ha YHUBEpP3UTeTY Y
Pumy — ,,Jla CanunjeHua“ nog meHTopctBom ap Peme PyduHuja n ap Hapeka CaxakjaHa. TOKOM
csor npeor (pedpyap 2020. — geuemdap 2021.) u apyror (oktodap 2022. — centemdap 2023.)
NOCTAOKTOPCKOT ycaBpLUaBaka je paauoy rpynu npod. ap AHgpeje lomdou (Andreja Gomboc) Ha
YHueepautery y Hosoj lopuum, CnoeeHuja.




2) Mpernen HayyHe aKTUBHOCTU

HayuHe akTMBHOCTY Ap Mune Kapnwue cy ce aoTakne pasnnymTix nosbay okBupy actpopusmke,
LWITO Ce MOXe BUAOETU Kako Y BUOY HEeroBux HayyHUX pagoBa Tako y BUAY aKTUBHOCTW TOKOM
teroee [Be no3uuuje nocne aokTopaTa Ha YHuBepawuTeTy y Hosoj lopuun. Joaylie, raBHu
HayuYHU WHTepec ap Mune Kapnuue je y okBUpY acTpodUanKe BUCOKMX eHepruja, YrnaBHOM y
MnoJsby pasyMeBakba U MofieNiMparba HeTepMasHe eMUCKje BUCOKOEHEPTMjCKUX NPONIa3HIX M3BOPa
nonyT rama 6/becKoBa.

TokoM AOKTOpCKWX cTyavja ap Mwne Kapnuua je duo 3anocneH y okeupy Epasmyc MyHayc
3ajegHunuKor gokropata Ha YHusepsutety Yy Huum Coduja AHTURONUC (Université Nice Sophia
Antipolis) 0K je HayuHe aKTUBHOCTU 06aB/bao Ha YHuBep3utety y Pumy - “Jla CanujeHua“ un
Mpexu MehyHapOoaHMX LieHTapa 3a PenaTMBUCTUYKY acTpopuanky y MNeckapu. Tamo je paguo Ha
MoJenvpatby HetepMasiHe eMucuje raMa 5/beCKoBa y OKBMPY NapaanrMe HacTaHka XMnepHoBuX
13 [IBOjHVX 3BE3[aHUX CUCTEeMa, a NoA MeHTOPCTBOM npod. Hapeka CaxakjaHa 1 pykosoanoua
rpyne npo¢. Peme Pydunwuja. Pag Ha Mopenuparby HeTepMasHe eMucuje rama &/becKkoBa
YK/bYUMBAO je U capafitby ca Mo3HATUM HayuyHUUMMa U3 APYTMX MHCTUTYLMja nomyT denvikca
AxapoHujaHa (Felix Aharonian) v peHTa Marjyca (Grant Mathews).

Y okeupy cBOr moktopaTta gp Mune Kapnuvua je Hanucao nporpaM 3a pellaBarbe KUHeTu4ke
jenHaumMHe penaTMBUCTUUKMX HETEPMAHUX efleKTpoHa notpedaH 3a npahetbe cnekTpanHe
eBonyLMje Pa3nNUUTX MExaHW3aMa 3payera Koj rama d/beckosa. Nporpam je 1o TecTrpaH Ha
NO3HATUM aHAIUTUUKIM PELLIebMMa KUHETUUKE jeiHaunHe NpeacTaB/beHUM Yy nutepartypu, kao
Ha npumep u3 unaHka H. C. Kapgawesa “Nonstationarity of Spectra of Young Sources of
Nonthermal Radio Emission” n3 1962. Mictn nporpam je notoM uckopuheH 3a cumynupame
ramMa &/beckoBa y OKBMPY Mofena HacTaHka XMNepHOBWX M3 ABOjHMX 3Be3aa (Binary-driven
hypernova - BdHN). Kao aprymeHTalmja 3a ocnatbarbe Ha NOMeHyTV Monen KopuwheHa cy
He3aBWCHO Of, MOAena ucTpaxusarba Sp3vHe ekcrnaHsuvje rama &/beckosa. Kao npeu Kopak
KOPWCTUNA Cy ce rnocMmatpatsa rama &/mbeckosa GRB 130427A u GRB 1606258 360r BUCOKOT
KBaNUTeTa NOCMaTpaykux nogaraka. Pesyntatm nodujeHu ns cuMmynauuja 3a noMeHyre rama
8/bECKOBE Cy 3aTVM KopuliheHW kao 08pasall 3a Apyre 3aHVM/bUBE raMa 6/beckoBe Ca HUKMM
KBaNWTETOM MOCMaTPaukmx nogataka. OHO LUTO Cy pe3ynTaTv MCTpaXkMBatba nokasanu jecte Aa
ce KacHuWja HeTepManHa eMucKja rama 8/beckoBa MoXe odjacHnTi y okeupy BAHN mMoaena kao
nocneavua MpUCYTHOCTU HeTepMasiHUX PEenaTtvBUCTUUKMX eNeKTpoHa Y MpocTopy Koju je
MarHeTM3oBana HoBOHacTana HeyTpoHCcKa 3Be3aa.

Pa3B0j NOTPESHOr HYMEPUUKOT peLlerba Kao 1 ua3rpafiba actpoduanyku peieBaHTHOr Moaena
3axXTeBao je 40aTHA 3Hatba 1 BELUTVHE, MOTrOTOBO Y NO/by acTpodusmke niasme. I3 Tor passora
4p Mune Kapnuua yuecTsyje Ha ABE 3Ha4ajHe NeTtbe WKO/E NoJ, MOKPOBUTE/LCTBOM GPaHLyCKor
HaumoHanHor LeHTpa 3a HayuHa uctpaxusarba (Centre national de la recherche scientifique —
CNRS) y /le Yy - npea je duna “International School of Computational Astrophysics” 2016.
rogvHe, a apyra “From laboratories to astrophysics: the expanding universe of plasma physics”
2017. rogmHe. Ode LLKONe 3Ha4ajHOo Cy A0MNPUHENe heroBoM pagy Ha AOKToparty.

3auHTepecoBaH 3a Apyre acnekre MoAeNpama BUCOKOBHEPTMjCKMX aCTPOPUINUKMX NPONAZHNX
u3Bsopa, ap Mune Kapnuua nouetkom 2017. roguHe ognasu Ha YHvBepauteT y CTOKXxonMmy rae
3anounte capaary ca npod. Knacom-WHreapom BjopHCOHOM Ha npodneMmy Mmoaenuparba
paAMO-CYNepHOBUX — MOFOTOBO Ha MUTakbe YNoTpese HEeXOMOreHUx MarHeTHWX nosba Yunja ce

2




MPUCYTHOCT WMHAMLMpA Y Ppaauo-criekTpy 380r HejefuHCTBeHe pekseHumje ancopnuuje
CUHXPOTPOHCKeE caMo-ancopnuuje. Ap Musie Kapnuuay ToM 0KBUpY paauv Ha pa3Bojy HyMepuuke
npoueaype Koja &u uapadyHana AUCTPUSYLIMjY jaunHe MarHeTHOr nosba.

3aBpLUETKOM CBOT AokTopata y Wtanuju 2019. roauHe, Ap Mune Kapnvua oanasu Ha cBoj NpBu
noctaoktopaT y Cnosenujy, rae paau y rpynv npod. AHapeje fromdou, Ha YHusepautety y HoBoj
Fopuum oa pedpyapa 2020. roavHe Ao feuemspa 2021. roamHe. Tamo y okeupy Mucuje HERMES-
SP/TP, unju je Kpajtb UMb [eTeKkuuja BUCOKOEHeprujckmMx MponasHux us3sopa nyTeMm
KOHCTenaumje HaHO caTenuTa ca TPeHYTHOM BMCOKOM mpeumsHoluhy, y capagku ca npod.
AngpeoMm Konarpocujem (Andrea Colagrossi) u ap MNasenom EdpemosuM pagu Ha pasBojy
HYMEPUUKOT peLLetba 3a npahetbe Noioxaja HaHo caTenuTay nepyMoavMa Kaa ce nosioxaj HaHo
cartenuTa yHyTap KOHCTenaumje He 04nTaBa Uam He MoXKe oumnTaTiu.

CBoj apyrv noctaokropat ap Mune Kapiuua je Takohep nposeo Ha YHuBep3autety y Hosoj fopuum
paaehuy rpynu npod. AHapeje fromsou,. Tamo o oktodpa 2022. oo centemépa 2023. paan Ha Aga
npojekTa BeaaHa y3 npouecupare acTPOHOMCKUX nojataka. Y npsoM npojexty Be3aHoM 3a GAIA
Mucujy ap Mune Kapnuua paauy Ha pa3Bsojy HYMepUUKOr pellerha Koje TpaXu acTpoMeTpujcKu
NOTAMC rpaBUTaLMOHMX MUKpOCcoUnBa. Ty y capafu ca npod. JlykawoM BUpxumkoBckuM (Lukasz
Wyrzykowski) ca YHusep3suTteta y Bapwasu v ap Ypowem Koctuhem us komnaHuvje Aaltalab y
HoBoj lopuLm yuecTByje y pa3Bojy anroputMa 3a npeTpaxmnBarbe CaTe/IMTCKUX aCTPOMETPUjCKUX
rocMartpama y Uuby NpoHanaxerwa aHoManvja koje &u Morne dutn edekar rpaBmTaLMoHor
MuKpocouua. [lpyiv npojekat y koju je Ap Mune Kapnuua 610 yK/byyeH TOKOM CBOr Apyror
noctaokTopaTa je untpupatse forahaja nauMuHor nopemehaja (“tidal disruption events” — TDE)
ca IMcTe yno3operba 0UeKMBaHUX 04 nperneaa Heda oncepsatopuje Bepa PysuH “Legacy Survey
of Space and Time” (LSST). Moa BoactsoMm npo¢. Cjoprta BaH BenseHa (Sjoert van Velzen) ca
VHusepauteta y JlajaeHy (Universiteit Leiden) u npod. AHapeje lomdou, ap Mune Kapnuua
[0Nasn y KOHTaKT ca passojHuMm TuMoMm AMPEL pata 6pokepa koju he LSST kopuctutu 3a
npouecvparbe NocMaTpara 1 Koju ce Beh yCrneLuHO KOPpUCTU Y OKBUPY nocTojehmx npernena Heda
nonyt Zwicky Transient Facility (ZTF). Capaata ca YnaHoBuMa pa3BojHor TuMa, npod. Jakodom
HopawuHomM (Jakob Nordin) ca Xym&ontosor YHusep3suteta y bepandy (Humboldt-Universitat zu
Berlin) u ap CumeoHoM Pojiiom (Simeon Reusch) ca HemMaukor e/1eKTPOHCKOT CUMHXPOTPOHA Y
LlojreHy (Deutsches Elektronen-Synchrotron — DESY, Zeuthen), ap Munu Kapavuy fana je
3HauajaH yBuz y HaumH kopuiwhersa AMPEL codTeepa 3a Npouecupare 1 eKecTpakuujy oanvka
SUTHUX 3a puNTpUparbe oapeheHor Tuna acTpodpmanykux nponasHmx nssopa y LSST npernegy
Heda.

TpeHyTHo, Ap Mwune Kapnuua HacToju fa ca CBOjUM konerom, Ap Paxvumom Mopagujem, ca
MHCTUTYTa 3a GpU3MKY BUCOKMX eHeprija KnuHecke akagemuje Hayka y MekuHry, npujasu npojexar
Koju & ce &aBMO pasyMeBarbeM U MOAENMPatbeéM BUCOKOEHEPIMjCKunx acTpopuanykmx
MpoNasHMUX M3BOpa y OKBUPY CMO3Haje O HEXOMOTeHOj CTPYKTYpU MarHeTHOr nosba TakBuX
porahaja - MHAULUMPAHO] U3 aCTPOHOMCKMX NOCMaTpaba U HyMepUYKuX cumynauuja.

3) KeaHTUTaTMBHAa OLEHa HayuyHOr AOoMNpUHOCA

3.1) HayuHu HMBO 1 3Hauaj pe3ynTarta

[p Mune Kapauua ce y ToKy CBOT A0cajallker paja yrnaBHoMm 6asBuo actpopmsmkom rama
S/beckoBa. Mopes Tora, NOCTOjU HEKONULMHA HAaydHMX pajoBa u3 ¢usmke CyHua Koju cy




pe3ynTaT Herose capajitbe Ha MoYeTKy Herose kapujepe ca ap Hapujem Mapuunhem ca
3arpedauke oncepsatopuje, Te npod. bojaHom BpluHakom ca Feopetckor dakynTtera vy
3arpedy. 3Hayaj pafoBa ce orneaa y KBasuMTeTy Haconuca 'y KojuMa cy 08jaB/bEHU U KOjU CY O,
cTpaHe MMUHUCTApCTBa HayKe, TeXHONOLWKOr pasBoja M uHoBauuja Penybsiuke Cpbuje
OLLeHbeHM Kao BPXYHCKU M UCTaKHYTU MehyHapoHU Yaconucu. Kanampat je ao casa odjasuo
9 pagoBa y kateropuju M21, 3 pasa y kateropuju M22, kao u 1 paay KaTeropuju M23.

3.2) Jlucta U aHanu3a papoBa Koju KaHaupaTta KBanudukyjy y npepasioxeHo
Hay4yHo 3Batbe (HayuHU capagHuK)

A) PapoBu y BogehuM MehyHapoaH/UM yaconvcrMa
HanoMeHa: f,oaTHM OMWC HayyHOT oNpuHOca y yiaHumMa 6. 1 11.
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4th Bego Rencontre, IRAP Ph.D. Erasmus Mundus School, Huua, ®paHuycka, 30. maj-03.
jyH 2016.
- npeseHTauuja: "Kinetic Equation in GRB Astrophysics”

“Supernovae, Hypernovae and Binary Driven Hypernovae” - An Adriatic Workshop,
Meckapa, WUtanuja, 20. - 30. jyH 2016.
- npeseHTaumja: "Kinetic Equation in GRB Astrophysics”

"From Laboratories to Astrophysics: The Expanding Universe of Plasma Physics" Summer
School, Jle Y, ®paHuycka, 01. - 12. maj 2017.

The 3rd Zeldovich Meeting, MuHck, benopycuja, 23. - 27. anpun 2018.
- npeseHTauuja: "On a GRB Afterglow Model Consistent with Hypernovae
Observations"

15th Marcel Grossmann Meeting, PumM, Wtanwja, 01.-07. jyn 2018.

- npeseHTauuja: "Synchrotron Radiation in the Afterglows of GRB130427A and
GRB160625B"

- npeseHTauuja: "X-ray and Radio Emission Within the WD-WD Merger Model"

HERMES-SP/TP scientific software, SOC meeting, Pum, Ytanuja, 13.-14. pedpyap 2020.

. The 2nd Plitvice Regional LSST Workshop, Mnuteuue, Xpeatcka, 10. - 13. oktodap 2022.

LSST@Europe5 Meeting — “Towards LSST science, together!”, Mopeuy, XpBarcka, 25. - 29.
centeméap 2023.

Vyelwhe Ha HaUMOHaNHUM KOH$epeHuujaMa, cacTaHuMMa U ceMUHapuma

JaBHO npepgasarbe Ha YHuBep3uTtety y Ocujeky, Ocujek, Xpsartcka, 28. pedpyapa 2016.
roAvHe rnog Hac/ioBoM ”Bljeskovi u Tami” - 0OTBOpeHO NpefaBarbe 0 raMa d/beCKOBMMA 3a
HaCTaBHO 0CO&8/be U cTyaeHTe YHUBep3uTeTa y Ocujeky.

CacTtaHak xpsartcke MAGIC-CTA rpyne, 3arpes, Xpsartcka, 21. centemdap 2017.

- npeseHTauuja: "Numerical Solver of Kinetic Equation and Non-Thermal Spectra
Evolution in Astrophysics"

KBanuteT v yTuLaj Hay4yHUX pe3ynTara

Ha ocHoBy nopgataka vHoekcHe &aze NASA Astrophysics Data System (ADS), nys1ukoBaHu
pagosu ap Mune Kapnuue umajy ykyrnHo 261 umtat, ogHOCHO 237 xeTepouuTata y sonehum
nysnukaumjama ca peueHaunjoM, e3 aytouwtata. Ha ocHosy ADS &ase, H-uHgekc ap Mwune
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Kapnuue je 9. YkynaH u3Hoc v cTpyktypa M koeduLjeHaTa 3aa0B0/baBajy KputepujymMe 3a usdop

Y Hay4HOr capajHuka.

2. YKynHe BpegHoCTV 6040Ba

Y Tadenu cy cyMmpaHu KBaHTUTaTUBHU pe3ynTtati kaHanaaTa ap Mune Kapnuvue 3a n3dop y 3sarbe
Hay4HW capafHuK Ha ocHOBY NpaBuHMKa O CTULAHY UCTPaXXMBAYKNX U HAYYHUX 3Barba.

e & 1 Bpoj’ /| Vkyhda | VkynHa

 O3Haka  BPemHOCT i;--peéynfra‘fé”,"(He‘i-lopMMp'aHa) HopMMpaHa

. esyntata | | BpemHocT | BpeAHoOCT
e _peayntata | pesyntara
M21 8 9 72,00 40,90
M22 5 3 15,00 5,44
M23 3 1 3,00 1,36
M33 1 6 6,00 2,20
M34 0,5 3 1,50 1,36
M70 6 1 6,00 6,00

VKynHo>‘16

- OéaeesHm (1) T
: V-M10+M20+M31 +M32
+M33+M41 +M42>10
' - O&aBesHu (2) e
M11"‘M12+M21+M22+M23>6 e

VYBUAOM Y MPUAOXKEHY A0KYMeHTauujy kaHaupata gp Mune Kapnuue Buam ce fa je octBapeH
yKynaH &poj noexa 57,26. Y kateropuju OSase3Hu (1) koja odyxsaTta M20 pagose KaHAUAAT je
ocTBapwmo 49,91 noeHa (noTpedHo 10) 1 Takohe y kateropunjn OdaBesHu (2) KaHAMAAT je 0OCTBapMo
47,71 noeHa (notpedHo 6). Ha 0CHOBY HaBe[leHOr MOXE Ce 3aK/by4uTu aa ap Mune Kapnauua
ncnykasa KBaHTUTIaTUBHE yenoBe oapeheHe MpaBUNHUKOM 38 M350P Y 3Bathe HayYHU capagHuk.

Muwberwe 1 npenopyka

YBUIOM Y NPUNOXKeHY AoKyMeHTauujy 3a u3dop ap Munerta Kapnvue y 3sakbe Hay4Hu capagHuk,
KoMucuija je aHanuampana Hay4yHo-ucTpaXkmsayku pag kaHamaara. LUTo ce Tnye KBaHTUTaTUBHUX
ycnoBea, kaHauaat uMa 57,26 sogosa of notpedHux 16. LUTo ce TMye KBanuTaTtMBHUX YC/10Ba,
KaHOuaaT uMma pasrpaHaTy HaydHy capagmy, pajuo je Ha pasnnumuTtuM Hay4yHMM aCTPOHOMCKUM
WHCTUTYTMMA U CTEKAO0 3aBUAHO UCKYCTBO Y UCTPaXKMBa4koM paay.

Ha ocHoBy cBera uaHeceHor, Komucuja 3aksyuyje aa p Mune Kapavuay notnyHocTH ucnymasa
CBe KBAHTWTAaTUBHE U KBanuTaTMBHE KpuTepujymMe npensuheHe [MpaBUIHMKOM O CTULatby
NCTPaXKMBAUKMX U HAaYUHUX 3Bakba, 38 U3SOP Y 3Batbe HayuHU capaHuK.

MpenopyuyjeMo HayuHoM Behy ACTPOHOMCKE ONcepBaTopyje 4a YCBOju 0Baj U3BeLLITaj U oHece
04NyKy O Npuxeatamy npeanora 3a I3EOP ap Mune Kapnuue y 3sarbe HAYYHW CAPAOHUK
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Y Beorpagay,

roguHe.

YnaHoBW koMucuje:

[p Mupocnaea Bykuesuh, Hay4HU capaiHuK
AcTpoHoMCKa oncepsaTtopvja, beorpag,

npegcegHuUK KOMVICI/Ije

A WT@WTJW&

Mpod. Ap Jlyka MNMonosuh, Hay4yHW CaBeTHUK

ActpoHoMcka oncepsaTopwija, beorpag,

usiaH KoMucuje

[

Mpod. ap BojaH ApSyTuHa, peaosHU Nnpodecop

MatemaTunuku pakynTeT yHuBepautetay beorpagy

unaH KoMmcuje
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