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NCTPAXKUBAIBA T'AJJAKTUYKUX U BAHI'AJTAKTHYKHUX
I'PABUTAIIMOHUX ITOJABA HA ACTPOHOMCKOJ
OIICEPBATOPHJU (2019-2023)

[IPEJIPAT JOBAHOBUR', BECHA BOPKA JOBAHOBUR' u
JIYIIKO BOPKA?

" dcmponomcka oncepsamopuja, Boneuna 7, n.gpax 74, 11060 Beozpao, Cpbuja
?Jlabopamopuja 3a meopujcky gusuxy u gusuxy xondensosane mamepuje (020),
Hnucmumym 3a nyxkneapue nayke "Bunua"-Hucmumym o0 Hayuonainoe 3uauaja 3a
Penybnuxy Cpoujy, Ynusepsumem y beoepaoy, n.ghax 522, 11001 beoepao,
Cpouja
"E-mail: pjovanovic@aob.rs

Pe3ume: [{uss oBOT pasa je Ja onmmmeMo HaydHA HCTPaXXMBamba U pe3yiraTte noOujeHe Ha
AcTpoHOMCKOj omncepBaropuju y beorpany y Be3u TralakTHYKHMX M BaHTAIAKTHYKHX
rpaBUTallMOHUX MojaBa. Takolhe je mpeacTaB/beH HCTPAXKUBAUYKU THM ca ACTPOHOMCKE
oIICepBaToOpHje, Kao U HUXOBH capajHuNU U3 MHCTHTYyTa 3a HykieapHe Hayke "Bunua".
Tokom pmator mepuoma, ox 2019. mo 2023. roaumHe, UCTpaKuUBama Cy MNPBO Owuia
¢uHaHCHMpaHa oJ] cTpaHe MuHHCTapCTBa MPOCBETE, HAyKe U TEXHOJIOMKOT pa3goja (2019-
2022), a 3atuM oI cTpaHe MUHHCTapCTBa HayKe, TEXHOJOIIKOT Pa3Boja M HHOBAIIH]ja
Pemry6nuke Cpouje (2023).

Kbyune peunm: Ommra TeopHja peslaTUBHOCTH, TEOpPHje MOIM(HUKOBaHE TI'paBUTAIM]je,
L[PHE pyIe, MOCMaTpaHe M CHMYJIHMpaHe OpOWTe 3Be3/a, pPOTALMOHE KPHBE CIMPATHHX
rajaxcuja, GpyHAaMEHTaTHA PaBaH IUITHYHUX TaJIaKCHja, KOCMOJIOIIKH MOJAEIH

1. YBOJ

HctpaxxuBama y Be3H TaJaKTHIKHX M BAHTAJAKTUIKIX TPABUTAIIMOHUX I10jaBa
Ha ACTpOHOMCKO] orlicepBaTopuju, y mnepuoay on 2019. nmo 2023. roxmune,
OJIBHjaJia Cy c€ 3aXBaJbyjyhn MPETXOMHO YCHEUIHO Pealn30BaHOM HAI[HOHAIHOM
MPOjeKTy OCHOBHUX wHcTpaxuBamba OW 176003 "I'paBuTtamuja u CTpyKTypa
KocMoca Ha BenmukuM ckaigama' (2011-2019), mox pykoBoactBom ap [lpeapara
JoBanoBuha. OBaj mpojexar je Omo ¢uHancupan on cTpane MUHHMCTapCTBa
IIPOCBETEe, HAyKe M TEXHOJIOIIKOT pa3Boja PemyOmmke CpOuje, a oOyxBaTao je
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I1. JOBAHOBWH u capaonuyu

UCTPaXMBalkha T'PABUTALMOHMX I[10jaBa HA TaJAaKTUYKUM, BAaHTAJAKTUYKUM H
KOCMOJIOIIKUM CKajlama, Kao IITO Cy: MOjeMHavYHe ¥ JBOjHE CyNepMacHBHE IpHE
pyIie y IeHTpUMa rajlakcuja, rpaBUTalMOHA COYMBA, TOCMATpadka KOCMOJIOTHja
KOCMOJIOIITKA HH(IIANM]ja, TAMHA MaTEepHja U EECHE aJITEPHATUBE Y O0JIMKY TEOpHja
MOIU(HUKOBAaHE TIpaBUTAllMje, Ka0 W acTPOHOMCKa TecTupama Ipeasuhama
crarnapaHe (ommra Teopuja pematuBHoctd (OTP)) m anTepHaTHBHHX Teopuja
rpaBurtanyje. CapagHHUIIM OBOT YCIIEIIHO OKOHYAHOT MPOjeKTa HACTaBJbhajy U J1ajbe
Jla pajic Ha TeMaMa y BE3H I'PaBHTALMOHMX 110jaBa, a (PUHAHCUPALE j€ U JaJbe O
cTpaHe MuHHCTapcTBa TPOCBETE, HAyKe M TEXHOJOIIKOr pa3Boja PemyOimke
Cpbuje, cBe mo gememOpa 2022. roamHe, Kaja GUHAHCHpame Ipey3uMa
MuHHICTApCTBO HayKe, TEXHOJIOIIKOT pa3Boja u nHoBanuja Penyonuke Cpouje. Ha
AcTpoHOMCKOj omcepBatopuju je Tama Beh mouema ca pamom "Ipyna 3a
TpaBUTAIH]y U KOCMOJIOTH]Y".

Pegynratu OBUX UCTpakuMBama TPEICTaBJbeHH Cy Ha Bulle goMahux W
MehyHaponHux KoH(epeHnHja (IocTep CceKlyje, KpaTka MpeaBama, [peaaBama 1o
M03MBY, CEMHUHApH), B Takohe Cy 00jaBJbeHH PajioBH y jomMahuM M MelhyHapomaHUM
yacomucuMa (3HadajaH Opoj W KBalIWTeT pajgoBa). bubmmorpadmuja objaBrreHHX
pazoBa aaTa je Ha Kpajy OBOT paja.

2. HAYYHO-UCTPAKHUBAYKA I'PYIIA 3A TPABUTAIIMJY U
KOCMO.JIOI'nJy

UctpaxkuBama 3amodyera y OKBHpPY HamuoHanHor mnpojekra OM 176003
"I'paBuTanja M CTPYKTypa KocMoca Ha BenuKuUM ckamama" (2011-2019), mox
pykoBoacteoMm np Ilpenpara JoBanoBuha, u y3 ¢uHaHCHMpame MuHHCTapCcTBa
MIPOCBETe, HayKe M TEXHOJOMKOr pa3Boja PemyOmmke Cpbuje, name cy
HacTaBJbEHA U MPOLIMPEHa Ha ACTPOHOMCKO] OIICEpBATOPHUjH.

HctpaxxuBama TrpaBUTaldje M ca HHOM I[IOBE3aHUX AaCTPOHOMCKHUX H
KOCMOJIOIITKHX T0jaBa U 00jekara, Koja Cy ce y IPeTXOTHOM NIEPHOy OJBHjajIa Ha
ACTpPOHOMCKOj OIICEPBATOPUjU, PE3YJITOBAJIa Cy BEOMa 3HAYAjHUM HAYYHHUM
pesyararuma. Umajyhu To y BuIy, OCHOBaHa je Hay4HO-UCTpakuBauka "['pyma 3a
rpaBUTAIlHjy U KOCMOJIOTHjY", KOja je HacTaBWiIa M mpomupuia nocrojeha HayyHa
HCTpaXMBamba, a OBa Irpymna Takole mokpehe M MOTIyHO HOBa MCTpaXKHBamWka Y
MTOMEHYTO]j O0JIACTH.

3.1. UcTpamuBavyku TUM

"'pyma 3a rpaBuTanyjy ¥ KOCMOJIOTHjy" OCHOBaHa je Ha ACTPOHOMCKO]
oricepBaropuju, mo mpemiory ap llpempara Josamosuha (Op. 413/1 onm 4. jynma
2022. roauHE) ¥ HA OCHOBY pellickha TUPEKTOpa ACTpOHOMCKE oricepsaropuje (Op.
662/1 on 12. okroOpa 2022. ronune). PeanuzaTop ucTpaxuBama je ACTPOHOMCKA
OIICepBaTOpHja, a UCTpaxkuBade PUHAHCUpAa MUHHMCTApCTBO HAayKe, TEXHOJIOIIKOT
pasBoja m wHOBanuja PemyOmmke CpOuje. YKymaH oOMM HCTpakuBama Ha
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mpojexTy (ronuime) je 48 nctpaxxuBaukux Mecenu. Pykosoaunan je ap [penpar
JoBaHoBHMN, Hay4YHM CaBETHHK, 3alocieH Ha ACTPOHOMCKO] OIICEPBATOPHjH Y
Beorpany. "I'pyma 3a rpaBuTaIujy 1 KOCMOJOTHjY" OKyTJba YETHPH HCTpaKMBaya,
a OCTBapeHa je capa/ma ca MCTpakuBaunMa u3 MHcTuUTyTa 3a HykieapHe Hayke
"BuHua" KOjU Cy OCHOBallMl HCTpaXuBauky Temy "[paBuTanumja u actpodusuka
yectrna" ca 36 HCTPOKUBAYKUX MECEIH TOUIIE (BHISTH CIUKY 1).

Ucrtpaxusaun "'pyne 3a rpaBuTaliijy 1 KOCMOJI0Orujy":

- np lpeapar Jopanosuh, Hayunu caBeTHuk AOB, pykoBoaunan rpyne
- ap Exu bon, Bumm Hayyan capagauk AOB,

- ap Hatama bon, Bunm Hayunu capagauk AObB,

- ap Mupociaasa Bykuesuh, Hayunu capanauk AOD.

Uctpaxkuauun Teme "I"paBuTanuja u actpodusrka yectuma':

- ap Becna bopka Josanosuh, Hayunu capaguuk MHHB, pykoBonunan teme
- ap Aymko bopka, Hayunu caBetHuk UHHB,

- np Henan Jlazapos, ctpyunu caetHuk UHHB.

3.2. 3Hauaj ocTBapeHUX pe3yJTara

HcrpaxxkuBama npHKa3aHa y OBOM pally Cy BeoMa 3HauyajHa 300T aKTYeJTHOCTH
TEME jep ce paau Ha eeKTUBHO] TEOPUjU TPABHUTAITH]E KOja JOTPHHOCH TOOOJBIIAKY
caJlalllkhe TEOPHje TpaBUTAIM]je, a KOja MHAUe MOXe Jla 00jacHu (u3uuke 1nojase Oe3
YKJbyUHBamba TaMHE MaTepuje W TaMHE eHepruje. 3Hauaj OCTBApEHUX pe3ynraTa
CBaKaKo ce oryena y o0jaB/beHHM pajioBUMa (Kako y morieay Opoja o0jaBibeHHX
pamoBa Tako W Yy TOTJENy IHMXOBOT KBAJIMTETa), 3HAYAJHUM IIMTATHMA,
OpTaHU30Bamkby HAYYHUX CKYTOBA, KA0 U Y OCTBAPEHO] MeyHapOoaHO] capaambu.

VY mepuony ox 2019. mo 2023. romune, capagauim "['pymne 3a rpaBUTanHjy H
KOCMOJIOTHjy" 00jaBWIN Cy JBaIeCeT MET paaoBa y MehyHapOTHUM YacoImMcHMa
kareroprje M20, mer panoBa ca mehynaponuux ckymnoBa M30, mer pagoBa y
HalMOHAJIHUM Yaconrcuma M50, cenaM pasoBa ca HAMOHAIHUX cKyrnoBa M60, kao
Y BHIIE CAOMIITeHa ca Mel)yHapoHUX CKYTIOBa ITaMIlaHa y u3BoauMa. Takohe cy
OJIp>KaJI HEKOJIMKO TIPeiaBamba 1Mo MO3UBY, Ka0 U CEMHHApE.

Kao mro ce Moxxe BUIETM W3 CHMCKa ayTopa Ha 00jaBJbEHHM paJloBUMA,
OCTBapeHa je 3HayajHa MehyHapomHa capaima. M3rpaama Mpexe capaJHHuKa
cBakako omoryhapa pa3MeHy HCKyCTaBa ¥ IPOLINPUBALE 3HAMA.
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© SSID: witis13
PASSWORD: 51

Cauxka 1: Uctpaxusauku TuM: [Ipenpar Josanosuh, Enu bon, Becna bopka
JoBanosuh, Harama bon, Jlymxo bopka, Mupocnasa Bykueswuh,
Henap Jlazapos.
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3. 0 UICTPA’KUBAIBUMA

Y 0BOM MoOTJaBJby [1ajeMO KpaTak MpHKa3 HajBAXHHUJUX pe3yiTara Koju Cy
NOOMjeHH Yy OKBHPY HCTpaXHMBamka TAJAKTHUYKAX W BaHTAIAKTHYKUX
IpaBUTALMOHUX T10jaBa Ha ACTPOHOMCKO]j OTicepBaTopuju, y nepuony 2019-2023.

['maBHM Hay4YHH Wb HCTpPaXKWBama je Mo0Wjambe HOBUX (DyHIaMEHTATHUX
ca3Hama O rPaBUTALIMOHO] MHTEPAKIHMjH U HEHUM MOCIEANLaMa Ha Pa3THuIUTHM
acTpo(pM3MUKUM CKanama, rmoyeBmd o CyHYeBOI CHCTEMa, IPEKO TaJaKTHUYKHX,
BaHTJIaKTUYKUX IIa CBE [0 KOCMOJOIIKHMX CKajla. Bpcre wucTpaxuBama cy:
TEOpHjCKa pa3MaTpama, HyMepHWdKe CcHMylandje u Tnopehema TeopHjckux
pe3yirara ca aCTpOHOMCKHUM IIOCMaTpamuMa.

HctpaxuBama rpyne o0yxBara;jy:

e a) mpoBepy npeasuhama craHaapaHe (OMINITAa TEOPHja PETATHBHOCTH) U
Teopuja  Moau(ukoBaHEe ~ rpaBuTalje  MOMONY  aCTPOHOMCKHUX
nocMarpama,

e () mojenMHayHe W ABOjHE LpHE pyIe Yy LEHTPUMA rajJakchja ¥ KBasapa,
Kao M pelaTUBUCTHYKE edekTe 3Be3na Koje ce kpehy oko mux (HIIp.
opOuTaTHY TpeNecHjy U rpaBUTAllMOHU PBEHU TIOMAK),

e B) TrpaBUTalMOHE Tajace (M3 MAacHBHUX [BOJHUX CHCTEMa H
PUMOpAUjaIIHE), KA0 U oArosapajyhe enekTpoMarneTHe eeKTe lUXOBUX
H3BODA,

e ) TrIpaBUTaliOHA COYMBA U HHHUXOBE MPUMEHE Yy II0CMAaTpPavKoj
KOCMOJIOTHJH ¥ 32 U3y4yaBame pacloJielic BUIJbUBE U TaMHE MaTepHje y
rajakcjama - U3BOpHMa 1 IPaBUTAIMOHUM COYMBHMA,

e 1) cranaapaau Mogen ACDM, kao U KOCMOJIOIIKE MOJiesie 3aCHOBaHE Ha
ANTEepPHATUBHUM TeOpHjaMa rpaBUTaIlfje U BUXOBY MoryhHOCT 1a o6jacHe
TEeH3Hjy y Be3:u Xa0JI0Be KOHCTAHTE,

e 1)) ofjammeme MocMaTpaHe TaJaKTHIKEe W BaHTAIAKTHYKE IHHAMEKE
(paBHe poraioHe KpuBe U OapuoHcka Tamu-DuinepoBa penammja KoJ
CIHpPaJiHUX, Kao U (yHIaMEHTaJIHa pPaBaH KO CIMITHYHHUX Tajlakcuja) u
[IOCMaTpaHWX aHOMaJMja y Kperawy IutaHera CyHuUeBOr cucTema 0e3
XHUIOTE3€ O TAMHO] MaTepHju,

® ¢) MPOMCHJLUBOCT TUIA aKTHBHUX TajlaKCHja Y BPEMEHY W oJHOC n3Mehy
3BE3JAaHUX CIIeKTapa Tajakcuje noMalnHa W aKTUBHOCTH Y je3rpy
rajakcuje,

® X) MexaHu3Me yOp3aBama yJNTPa-BHCOKO €HEPreTCKHX KOCMUYKHX 3paKa
YHYyTap Hallle TaJlakCHje.
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3.1. IIpoBepa npensuhama crangapaHe U Teopuja MoaupuKoBaHe
rpaBuTanuje noMohy acTpOHOMCKHX mocMaTpama

Cranmapana Teopuje rpaBuTanuje (Tj. OIMIITa TEOpHUja PENATUBHOCTH) HE
MOXe Ja o0jacHM HeKe II0jaBeé Ha TaJIaKTHYKUM, BAaHTAJAKTHYKUM H
KOCMOJIOILIKUM CKajlama 0e3 JoJaTHe XWIIOTe3€ O TaMHOj MaTepHuju. 3aro ce
pasBujajy Teopuje MoAW(UKOBaHE TpaBUTALMje KOje y TOTIIYHOCTH MOTY Aa
o0jacHe TakBe I0jaBe. JemaH OX HUCTPaKMBAYKUX LUJbEBA HAIIe TpymHe je
kopumherme MOAM(PHUKOBAaHWX TpaBUTANMja, IMOCEOHO TPOMIUPEHUX TEOpHja
rpaButanje (IITI)), ma Om ce oOjacHmiIa acTpoHOMCKa TOCMaTpama Ha
Pa3IMYUTUM aCTPOHOMCKHUM CKajiamMa, Kao ¥ Ha kocMouiolnkoj ckaimu. [ITI monase
on OTP ca mmmwem pga mupeBasml)y mWeHe HeJocTaTke. basupane cy Ha
MPAaBOJMHMUJCKOM  YONINTEHY AJHINTajHOBE TEOpHje TpaBUTAMje IO
MPETHOCTaBKOM Jia TPaBUTAIIMOHO JAEjCTBO HHUje caMO JIHMHeapHO no PuumjeBom
cKayapy kpuBuHe R, Beh Moxke Outu O6mio koja ¢pyHkuuja ox R, yommurteHo fR).
[lTaBumie, oBa (QyHKIMja ce MOXE MPOIIMPUTH Tako Aa YKJbY4d mopex R u
CKaJlapHO TI0Jhe @, Tj. Aa Oynme obmmka f(R,p), a MOTYy OMTH YKJbYYE€HH W M3BOIU
CroMeHyTHX BenuunHa. OBe Teopuje MOry MMaTd mocMmarpayke egekTe Ha
ACTPOHOMCKHM M KOCMOJIOIIKUM cKajama. Y nepuony 2019-2023. HacTaBUIM CMO
TeCTHpame Teopuja MoAuQuKoBaHe TpaBuTanmje (JykaBUHa W HeEJIOKaTHA
rpaBuTanja) moMohy acTpOHOMCKHX TIOCMaTpama KpeTama S-3Be3/la OKO
cynepmacuBHe npHe pymne (CMLP) y nentpy name [anmakcuje m momohy
ACTPOHOMCKHX TIOcMaTpama (yHIaMEHTaTHe PaBHU CIWNTUYHHUX TajakcHja. 3a
nopeheme HallMX TEOPHjCKUX MOJIENIa ca aCTPOHOMCKHUM IOJAllMMa KOPHCTHIIN
CMO TMO3HaTe MeToze, kao mTo je bajecoBa BepoBaTtHOha, Koje ce OOMYHO
koMOuHYjy ca 13B. MCMC ananm3ama. Monte Kapio MapkoBibeBH NaHIH
(MCMC - Monte Carlo Markov Chain) npencraBspajy METOIy 3a MPOLIEHY HEKOT
napameTpa oJf UHTepeca noMmohy reHepucama ciiydajHux y3opaka. ¥3 to, MCMC
aHajuM3a HyIM BeoMa KOH3MCTEHTAaH M YTUIajaH HAauYWH 33 KOMOWMHOBambe
Pa3IMYUTHX CETOBA MOJaTaKa KOju ce KOPHCTE Y KOCMOJIOTH]H.

3.1.1 UcnuTnBame napamerapa JykaBuHe U HeJIOKaJHe TpaBuTanuje nomohy
opouTa S-3Be31a

VY 0BOj 007acTH HAIIMX HUCTPAKUBAHka MOXXEMO Ja M3IBOJHMO pPE3yJNTaTre W3
cieneha nBa pama: K. F. Dialektopoulos, D. Borka, S. Capozziello, V. Borka
Jovanovi¢, P. Jovanovié¢, Constraining non-local gravity by S2 star orbits, Phys.
Rev. D 99, 044053-1-10 (2019) u P. Jovanovi¢, V. Borka Jovanovi¢, D. Borka, A.
F. Zakharov, Constraints on Yukawa gravity parameters from observations of
bright stars, J. Cosmol. Astropart. P. 2023, No. 03, 056-1-26 (2023).

Y paay Phys. Rev. D 99, 044053-1-10 (2019) cMO ucnuUTUBANIM HEJIOKAIHE
TeopHje TpaBUTalMje KOje Cy HEJaBHO MPHUBYKJIE BEJIMKY MaXby jep MOTY H00po
Jla OMMUINY TOHANIAke TPABUTAMOHE WHTEPAKIMje HA KOCMOIONIKHM CKallama.
ITomro je morpebHO nma wm3abpaHa Teopuja TpaBUTaIMje Oyae y CKiIamy ca
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ACTPOHOMCKMM TOCMaTpambuMa Ha pPa3IUuUTHM cKajaMa Ypaauid CMO
UCIIUTHBAKha OBE IpaBHTAlMje HAa Cy0-rajJakKTUYKUM M TAAKTUYKHM CKainama. Y
ampOKCUMAIMjH CJIa00T T0Jha 3a HEJOKAHY TpaBUTALH]y, HW3BPIIWIH CMO
nopehere HaIMX TEOPUjCKUX pe3yliTara ca acTPOHOMCKHM IIOCMAaTpambuMa
opbOuta 3Be3nae S2 oko ramaktuyukor neHtpa (NTT/VLT nopmamum), u mamu cMo
OrpaHMYCHa Ha IapamMeTpe Teopuje HelokanHe rpaButanuje. [lokazamm cmo na
HEJIOKaJIHHU e(PeKTH HEe Urpajy BeoMa 3Ha4ajHy yJIOTy y cliyudajy opouta S2 3Be3je
oko Sgr A* amu pajy Oosbe ciarame u3Mel)y Teopuje M acTPOHOMCKHX
MOCMaTparma HEero KeIiepoBCKe OpouTe.

YV pamy J. Cosmol. Astropart. P. 2023, No. 03, 056-1-26 (2023) cmo
WUCTIUTUBATM JyKaBUHY TpaBUTalHMjy y amnpokcuManuju ciabor moska. Ona
npensulha nonpasky byTHOBOT rpaBHUTAIIMOHOT MOTEHIMjaNa y OOJIUKY TOAATHOT
EKCTIOHEHIIMjJTHOT YJIaHa, ca JIBa KapaKTepUCTUYHA IMapaMeTpa: o - YHUBEp3aiHa
KOHCTaHTa U A - JOMET MHTepakiuje. Y Ty CBpPXy CMO H3Benu ojronapajyhe
jeAHaYMHe KpeTama KOoje KOPHUCTUMO 3a CHUMYJIALH]y 3Be3JaHux opourta. ['omune
2020. GRAVITY komnaboparuja je oTKpuia opOUTaIHy mperecujy S2 3Be3fe 0KO
CMIIP y ramakTWukOM IIEHTPY MW TIOKa3ajga je Ja je Tmperecuja Ommcka
npeasuhamy OTP. Kopucrehn oBy unmenuny n00ujeHy mocMaTpameM, MA CMO
npoueHWIM mapamerpe JykaBuHe rpaBurtanuje. Ham rinaBHM 1mie je Ouno
IpoydaBame YyTHIaja jaunmHe JyKaBWHE WHTEpakKlHje, OJHOCHO YHHBEp3aHE
KOHCTaHTE 0, Ha mperiecuje opouTa S-38e3/1a. AHaIM3Upalid CMO opOuTe S-3Be31a
npeTnocTaBibajyhu pasnuuuty jaunHy JykaBuHE MHTEpakUuje 0 M 3aKJbYUHIH Aa
OBaj TMapaMeTap MMa CHa)KaH YTHIA] Ha JOMeT JykaBmHe WHTepakiuje A. Y Ty
CBPXY CMO KOPHCTHIIHM jeJHaYMHE KpeTama y OKBUDPY MapaMeTpU30BAHOT IIOCT-
wyTHOBcKor (IIITH) dopmanusma kako Ou M3padyHaqu CUMYyJIHpaHe opOHTe S-
3Be3ga y OTP u JykaBuwnoj rpaButanuju. Kopuctiumu cmo MCMC meron 3a
aHanmmM3y W J00mmM cMo HajOose (UTOBaHE BPEAHOCTH W HeoapeheHocTH
napamerapa JykaBMHE TIpaBUTallMje Ha OCHOBY mopehema ca acTpOHOMCKHM
nogaruMa 3a S-3Be3ne. Takole, yBemw CMO HOBH KPUTEPHjyM KOjU C€ MOXKeE
KOPHCTHUTH 32 KIacu(pUKalrjy TpaBUTAIMOHNX CHCTeMa Y JyKaBUHO] TpaBUTAIH]jH,
a KOjH 3aBHCH O] BEJIMYMHE TIOCMATPAaHOT TPaBUTAIIMOHOT CUCTEMA.

3.1.2 UcnuTnBame napaMerapa JykaBnHe U HeJIOKaJIHe TpaBuTanuje momohy
(pynaameHTa/IHe paBHM eJIMITHYHHUX rajaKcuja

Y oBoj oOnacTh HamMX HCTpaXKMBamka H3/BajaMo cienehe pesynrare: S.
Capozziello, V. Borka Jovanovi¢, D. Borka, P. Jovanovi¢, Constraining theories
of gravity by fundamental plane of elliptical galaxies, Phys. Dark Universe 29,
100573-1-9 (2020) u D. Borka, V. Borka Jovanovi¢, S. Capozziello, P. Jovanovi¢,
Velocity distribution of elliptical galaxies in the framework of Non-local Gravity
model, Adv. Space Res. 71, 1235-1244 (2023).

VY oBuUM pamoBuMa CMO TOKaszand Aa (yHIaMEHTalHa paBaH EeMTUNTHYHUX
rajakcuja MoXe Jia ce KOPUCTH 3a JJoOujame OrpaHnueha NapaMeTapa MeTpUIKIX
TEOpHja TpaBUTAIMje Ha OCHOBY TIOCMaTpaHuWX mojaraka. llomro je
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(¢yHIaMeHTaJdHa paBaH I[IOBe3aHa ca TJO0ATHUM CBOjCTBHMA EIMIITHYHHX
rajakcuja, Ta CBOjCTBa MOKEMO Jla IOBEJEMO Yy Be3y M ca IapaMeTpuma TeopHja
MoanukoBane rpaButanuje. KonkperHo, y pamy Phys. Dark Universe 29,
100573-1-9 (2020) cMo kopuCTHIN QyHAaMEHTAIHY paBaH Ja JaMO OIpaHHYCHa
Ha TeopHje MOIU(HKOBAHE TpaBUTAlMje Koje caapke JyKaBHHE KOpEKLHje
(mapametpu o u A). Ilokazanu cMO Kako ce 0Be KOPEKLHje U3BOAE, a 3aTUM CMO
aHAIM3HUPAJIM  JTUCHIep3ujy Op3uHAa ENMITUYHUX TaJlakChja TaKo IITO CMO
YIOpEeAWIH TEOPHjCKE pe3ynraTe JOOMjeHe Yy OKBHPY TeopHja MoauduKoBaHe
rpaBuTaIyje Koje nMajy JykaBHHE KOpeKIHje ca oAroBapajyhum acTpoHOMCKHM
nocMaTpamiMa 3a IUNTHYHE TallakcHje.

Y pany Adv. Space Res. 71, 1235-1244 (2023) cMmo mopeawiv TeopujcKa
npeasubama pacrozene Op3uHa €TUNTUYHUX TalaKkCHja Y KOHTEKCTYy HeJIOKaJIHE
rpaBUTaIje ca oarorapajyhmM BpegHOCTHMAa TOOHjEHHM U3 BEIUKOT Y30pKa
MOCMaTpaHWX CINUNTUYHUX Trajakcuja. Y aHalu3W TMoAaTaka KOPUCTHIM CMO
MCMC wmeton ma 6u noOwim Hajoosbe puTOBAHE BPEAHOCTH M HeoapeheHocTH
rapameTrapa HeJIOKajlHe TIpaBUTaldje Ha OCHOBY mopelema Haller TEOopHjCKOT
MoJllena 3a JWCIep3njy Op3nHa eNUNTHYHUX Tajakchja W oAroBapajyhmx
aCTPOHOMCKHMX mojaraka. Kao xKoHauHM pe3ynTaTr MOKazald CMO Ja HeJOKaIHU
edeKTH TpaBUTaLMje MOTY Ja PENpOAyKYjy IOUHAMHKY 3Be3lla Y EIUNTHYHUM
rajakcjama M Jia ce CJIax<y ca HOCMaTpaHuM acTPOHOMCKHM TOaIuMa.

Ha ocHOBY oBHX pe3ynTaTa MOKa3zaid CMO Jia Halll IPEIIOKEHH METOA MOXKe
Jla MOCTaBM OTpaHMYeba Ha MapamMeTpe pasiuuuTHX MOJENa TpaBUTalMja U JAa
olpean KOju c€ MoIenu MOMu(UKOBAaHWX TpaBHUTaNHja O00JbE CIAXKy ca
ACTPOHOMCKHM TIOCMaTpamuMa. 3aKby4riii CMO Ja ce (QyHJaMeHTalHa paBaH
MOKE€ KOPDHCTHUTH Kao CTaHIApAHM anaT 3a HCIUTHBAKE PA3IMYUTHUX TEOpHja
rpaBUTaIja y JuMecy ciabor mosba, a 0e3 moTpebe 3a yBohemeMm TamHe
Marepuje.

[Tpumep MCMC ananu3se 3a BpeAHOCTH mapameTapa JykaBHHE IpaBUTaLje Y
ciy4ajy S-3Be3fa Jar je Ha CIMIU 2, JOK je Ha CIMOM 3 JaT jelaH MpuMep
TeOopHjcKM nolujeHe mucrnepsvje Op3WHE EIUNTUYHUX TalakcHja y (GyHKIHMjH
IbUXOBOT €()eKTUBHOT pajiujyca.
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5 = 0010 3
1
[

A =11e+ 047750,

Cauxka 2: [locrepuopna pacrnonena BepoBaTHohe u HUBO moBepema o 68%
(3aTBOpeHa KOHTYpa) 3a ImMapamerpe JyKaBHHE rpaBUTaIMje Yy CIy4dajy S-3Be3a,
nobujern MCMC ananu3om.

Cauka 3: lucnepsuja Op3uHe o Kao QyHKIHja ePEeKTUBHOT MOTYNPEYHUKA 7,
3a aHaJM3UPAHH y30paK eNUNTHYHHX ranakcuja. JJoOujene BpeaHocTr u3
nocMarpama Cy O3HaueHe 3eJICHUM ITyHUM Kpyrosuma a tbyTHoBa nucnepsuja
Op3uHEe Ha ePEeKTHBHOM ITOYIIPEIHUKY 0) j€ O3HaUCHA Ca MPAa3HUM KPYrOBUMA.
M3padyHate Cy TeopHjcke BPEIHOCTH AUCIep3uje Op3uHa 0" 3a Heke

BPEOHOCTH NapameTapa o U A JyKaBHHOT THIa FpaBUTAaLH]e.

17



I1. JOBAHOBWH u capaonuyu

3.2. UcTpaxuBama HeJTHHeapHHUX edexaTa y 3Be3TaHOM JAMCKY CIIMPATHUX
rajaKkcuja

VY okBupy rpyme ce Ttakohe OaBumMo W Moryhum npuMeHama TeopHje
HEJIMHEapHUX Tajlaca 32 MOJICJIOBAae HACTAHKA M EBOJYLMje CIUPAIHUX Kpaka y
3BE3aHNM JINCKOBHMA CIHPAIHUX TallakCHja, Kao M 3a 00jallmberme HHUXOBUX
paBHUX POTAIMOHUX KpUBUX (BuAETH ciuKy 4). OBa HCTpaxkuBama ce BpIIE MO
MPETHIOCTaBKOM Jia IIEHTPAIHU OBaJ rajJakCHje W HEH 3BE3JaHU AMCK He capike
OmI0 KOjy JIpyry Marepujy ocuM OapHOHCKE, a YMECTO CTaHJapJHOT TPHUCTYTIa
KOjU Ce 3aCHUBA Ha MOJIeNTy SKCIIOHCHIIMjaTHOT JHMCKa 3a MOBPIIMHCKY T'YCTHHY,
OHa ce J100uja kao pelniewe HenmHeapHe [lIpenqunrepose jeaHauuHe (JIeBU MaHeN
ciike 4). OuToBameM Tako JOOHMjEeHWX MOJCIIOBAHMX POTAIIMOHUX KPUBUX Y
onroBapajyha mocmatpama (HecHn manen ciauke 4) moryhe je oapemuTu mace
CIMpalTHUX TAJIAKCHja, MITO MPEJCTaB/ba HOBH METOJ 3a olpehHuBame HUXOBUX

Mmaca.
\1 )
S

300

250

=

150
-05 100

50

%9,2071 0 -05 0 05 10
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Cauka 4: Jleso: moriies1 ofi rope Ha Tajgac JOOHjeH Kao pellemhe HeTMHEeapHe
lpenuarepoBe jenHaunHe. /Jecro: mocMaTpaHa (IyHH Kpy>Kuhn) u
MoenoBaHa (ITyHa JIMHH]ja) pOTaIlioHa KpuBa rajgakcuje M31
(Vukcevic M., 2022, Universe, 8, 522).

3.3. UcTpaxnBama NPOMEH/bHBOCTH AKTHBHUX rajlakcuja

CapagHuil y OKBHpY Ipyne ce Takoe 0aBe W UCTpaKMBambUMa aKTHBHUX
rajakcdja ¥ pasIUYMTHX I[I0jaBa BE3aHWX 3a BHUX. Y OKBHPY OBE O0JIacTH,
UCTIUTYyje c€ TMPOMEHJPMBOCT THIIA AKTUBHMX TajlakCHja y BpEMEHY M BpIIU ce
aHanu3a ogHoca u3Mely 3Be3laHuX CIEKTapa rajgaxkcuje foMahnHa ¥ aKTUBHOCTU
y jesrpy ramakcuje. Takole, mpoyuaBa ce U caTypaluja 0A3UBa NPOMEHIJBUBOCTH
eMHCHOHUX JIMHUja M KOHTHHYyMa EMHTOBAaHHMX M3 AaKTHBHHX TaJaKTHUKUX
jesrapa (BUAETH TpHUMEp MpHKa3aH Ha CIUIM 5), a BPIIM CE W MOJCIOBAKE
(U3MUKUX yCIOBa Y INMUPOKOJMHUJCKOM PErHOHY Ha OCHOBY CHMYJHpPaHUX
(hm3nuKMX mapaMerapa Koju OAroBapajy mocMarpamima.
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Canka 5: MelycoOHa 3aBHCHOCT IyMUHO3HOCTH 3pauetha y KOHTHHYYMY Ha
5100 A u y cniexpanuoj muanju Hf, eMUTOBAaHOT U3 je3rpa aKTHBHE ralaKcuje
NGC 5548 (Panda, S., Bon, E., Marziani, P., Bon, N.: 2022, AN, 343,
€210091).

4. OCTBAPEHMU PE3VYIITATHU

I'maBHe ocTBapeHe pe3yiTaTe UCTPaKHBamka IPAaBUTALMOHOX M0jaBa Ha

AOB, y nepuoay 2019 - 2023, MmoxkeMo J1a pa3BpcTamo Ha cienehu HaumH:

e yuemnrhe Ha KOH(EpeHIHjama,
opraHuzaivja KoHJepeHIuja,
HacTaBHa aKTUBHOCT,
yuenthe Ha Mel)yHapOAHUM TIPOjeKTHUMA,
Meh)yHapozHa capazmba,
3HA4ajHU LUTATH,
00jaBJbEHU PaJIOBH.

4.1. Yyeurhe Ha koHepeHIHjaMa 1 opraHu3anuja KoHgepeHuuja

CapagHuiy Tpymne Cy y4ecTBOBAJM Ha HEKONMKO AoMahux u MehyHapomHuX
CTPYYHHX CKYIIOBa, TJie Cy JajH 3HadajaH JONPUHOC KaKO Ha OCHOBY IpeJaBama
TaKO W y OpraHu3anuju koHdpepennuja. OBae HaBoguMO KoH(pepenuuje ox 2019.
1o 2023. rogune, npu yemy yuenthe y Hayuanm n Opranu3aiiioHUIM KOMHTETHMA
03HaYaBaMo ca: *.
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[open koHdepenuuja oapxanux 10 npee nmososuHe 2023. roquHe, HAaBOAUMO
U OHE KOje Cy IUIaHWpaHe 3a JPYTy IOJOBHUHY T'OAWHE, a Y KOjUMa CapaaHUIH
YYECTBYjy Ka0 lbUXOBH OPTaHH3ATOPH:
2019
e Pa3Boj acrponomuje kox Cpba X *
http://servo.aob.rs/eeditions/CDS/Razvoj%?20astronomije%20kod%20Srb
a/10/html/papers.html
e Europlanet Workshop - Hazards in Solar system
http://www.gi.sanu.ac.rs/index.php/en/activities/conferences-
organisation/998-hazards-sos
e IV Conference on AGN and GL *
http://servo.aob.rs/eeditions/CDS/Workshops/AGN GL 4/
e 12" SCSLSA *
http://www.scslsa.matf.bg.ac.rs/

2020
e 30" SPIG *
http://spig2020.ipb.ac.rs/
e CANTATA Finale (COST Action CA15117)
http://tp.lc.ehu.es/cantata/
2021

PazBoj actponomuje xon Cpba XI

http://elibrary.matf.bg.ac.rs/handle/123456789/5345

Balkan Workshop BW21

https://bw2021.seenet-mtp.info/

e 2" Conference on Nonlinearity *
http://www.nonlinearity202 1.matf.bg.ac.rs/

e III Meeting on Astrophysical Spectroscopy - A&M DATA *

http://asspectro2021.ipb.ac.rs/

e XXI Geometrical Seminar
http://poincare.matf.bg.ac.rs/~geometricalseminar/
e BPUI1 Congress *
https://bpul 1.info/
e 31"SPIG *
http://spig2022.ipb.ac.rs/

e 16" Photonics Workshop
http://www.photonicsworkshop.ipb.ac.rs/16/

e Pa3Boj actponomuje ko Cpba XII
http://servo.aob.rs/eeditions/CDS/Razvoj%?20astronomije%20kod%20Srb
a/

e XL PenyOnuuxu ceMuHap o0 HacTaBH (pr3mKe
http://www.dfs.rs/seminar2023/
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o 14" SCSLSA*
http://www.scslsa.matf.bg.ac.rs/

e 3" Conference on Nonlinearity *
http://www.nonlinearity2023.matf.bg.ac.rs/

e V Meeting on Astrophysical Spectroscopy - A&M DATA *
http://asspectro2023.ipb.ac.rs/

Y oxBHpY HaBeIeHWX KOH(epeHnwja, y mepuoay ox 2019. roguHe mo mpse

nosioBuHe 2023. rouHe, caomnTeHa ¢y cieneha mpeaaBama Mo mo3uBY:

» P. Jovanovié¢, Possible observational signatures of supermassive black
hole binaries in their Fe Ka line profiles, 12" Serbian Conference on
Spectral Line Shapes in Astrophysics, Vrdnik, Serbia, June 3-7, 2019.

» E. Bon, Possible supermassive binary black hole signatures in some AGN,
12" Serbian Conference on Spectral Line Shapes in Astrophysics, Vrdnik,
Serbia, June 3-7, 2019.

» E. Bon, Spectral variability of AGN. different aspects, IV Conference on
Active Galactic Nuclei and Gravitational Lensing, Banja Zdrelo, Serbia,
November 12-15, 2019.

» P. Jovanovi¢, Graviton mass bounds from stellar orbits around the Galac-
tic Center, Balkan Workshop 2021, Belgrade, Serbia, September 7-10
2021.

» D. Borka, Bounds on graviton mass from planetary motion in the Solar
System, XXI Geometrical Seminar, Belgrade, Serbia, June 26 - July 2,
2022.

Ilopen Tora, 3a npyry momomHy 2023. romuHe IutaHUpajy ce cieneha

npe/aBama 1o Mo3uBY:

» P. Jovanovi¢, Optical and X-ray counterpart of subparsec supermassive
binary black holes, 14" Serbian Conference on Spectral Line Shapes in
Astrophysics, Bajina Basta, Serbia, June 19-23, 2023.

» V. Borka Jovanovi¢, Study of radio spectral index of radio galaxy DA
240, V Meeting on Astrophysical Spectroscopy - A&M DATA: Astrono-
my & Earth Observation, Pali¢, Serbia, September 12-15, 2023.

» D. Borka, Constraining theories of gravity by velocity distribution of ellip-
tical galaxies, V Meeting on Astrophysical Spectroscopy - A&M DATA:
Astronomy & Earth Observation, Pali¢, Serbia, September 12-15, 2023.

4.2. HacTaBHA aKTUBHOCT

ITo ce Tnue paga y HactaBu, y nepuony usmely 2019. u 2023. rogune, np
IIpenpar JoBanoBuh je aHraxoBaH onx cTpaHe YHHBep3uTeTra y beorpamy kao
npeaaBay Ha cieaehnM JOKTOPCKUM U MacTep cTyaujama:

(i) ap llpenpar JoBanoBuh je mpodecop Ha AOKTOPCKHM CTyIHjama CTYIHjCKOT
nporpama "AcTpoHomuja u acTpodusuka" Ha YHuBepautery y beorpany -
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MarematnukoM QakynreTy, 3a akpeauTaumoHu wnukinyc 2022-2029. roauHe.
Hazus mpenmera je "OnabpaHna moriaBiba caBpeMeHe KocMoJoTHje';

(i) y oxBupy MASS (Master in Astrophysics and Space Science) nporpama
3ajeIHHYKHX MacTep cryauja m3mely yHuBepsurera y MWrammju, Hemaukoj,
Cpbuju u @pannyckoj, np [lpenpar JoBaHoBuh je nm3abpaH 3a mpemaBava Ha
npeametry "['paBurammja u kocMonoruja”, y mepuony 2022-2023. OBe mactep
CTyAHMj€ Cy OpraHn30BaHe TOKOM JBE TOAMHE Ha cliefehnM yHUBEp3UTeTUMA:
- Yuausepsurer y Pumy "Top Beprara" (koopaunaaTtop)
https://web.uniroma?2.it/en
- Yausepsuret y beorpany, Cpbuja (maptaep)
http://www.matf.bg.ac.rs/eng/
- Yuusepsuret y bpemeny, Hemauxka (maptaep)
https://www.uni-bremen.de/en/
- Yausepsurer y Hunm "Asypna obana", ®@panmycka (mapTHep)
https://univ-cotedazur.eu/

4.3. Yyemrhe Ha Mel)yHapogHum npojekTumMa u MehyHapoana capaama

Capamaummn  "I'pyme 3a TpaBHUTAIMjy ¥ KOCMOJOTHjY' Cy, y3 HWIAHOBE
uctpakuBauke Tteme u3 HVHHB, anraxoBanu kao mnpezncraBauiiu CpoOuje
(Management Committee Members) y pykoBoaehem Ttenmy cneaehux COST
aKmnmja:
e CAI5117 (CANTATA: Cosmology and Astrophysics Network for
Theoretical Advances and Training Actions), 2016-2020,

o CAI15107 (MultiComp: Multi-Functional Nano-Carbon Composite
Materials Network), 2016-2020,

o CA16104 (GWverse: Gravitational waves, black holes and fundamental
physics), 2017-2021,

o CA21136 (CosmoVerse: Addressing observational tensions in cosmology
with systematics and fundamental physics), 2022-2026.

OcTBapeHa je MHTEH3WBHA MeljyHapoaHa capajmka ca CTpaHUM Kojerama, ITo
j€ 3a TocJemuIly WMallo BHIIECTPYKY KOPHCT Yy TOTNeAy TpaHcdepa 3Hama |
ycaBpllIaBama.

4.4. 3HavajHu OUTATH

(1) Lluratu on crpane noburHruka Hobenose Harpajge (19 nurara):

Capaguum I1. JoBanosuh, /JI. Bopka u B. bopka JoBanoBuh cy octBapmim
BEOMa 3HAyajHEe pe3yJiTare Koju Cy IpuMeheHH Ha CBETCKOM HHUBOY, Ia Cy HX
nutupanu podutHuiim HoGemoe Harpanme 3a ¢usuky 3a 2020. roauny: Ap
Pajuxapn I'enzen (9 nurarta) u np Annpea I'e3 (10 quraTta).

22



HNCTPAXKMBABA I'AJJAKTUYKNX 1 BAHI'AJTJAKTUUKHX 'PABUTAIIMOHUX TIOJABA...

Konkperno, 9 nayuHux pamgoBa (ca ykynHo 19 nurara), je nutupaHo y 4
cieneha pama HOOeroBama, kKoju cy objaBibeHn y mepuoay ox 2017. mo 2020.
TOJIMHE:

1. D. S. Chu, T. Do, A. Hees, A. Ghez et al., Investigating the Binarity of S0-2:
Implications for Its Origins and Robustness as a Probe of the Laws of Gravity
around a Supermassive Black Hole, Astrophys. J. 854, 12-1-10 (2018). DOI:
10.3847/1538-4357/aaa3eb.

2. GRAVITY Collaboration, A. Amorim et al., Scalar field effects on the orbit of
S2 star, Mon. Not. R. Astron. Soc. 489, 4606-4621 (2019). DOI:
10.1093/mnras/stz2300.

3. A. Hees, T. Do, A. M. Ghez et al., Testing General Relativity with Stellar
Orbits around the Supermassive Black Hole in Our Galactic Center, Phys. Rev.
Lett. 118,211101-1-9 (2017). DOI: 10.1103/PhysRevLett.118.211101.

4. A. Hees, T. Do, B. M. Roberts, A. M. Ghez et al., Search for a Variation of the
Fine Structure Constant around the Supermassive Black Hole in Our Galactic
Center, Phys. Rev. Lett. 124, 081101-1-8 (2020). DOI:
10.1103/PhysRevLett.124.081101.

(i1) Luratr mehynapoane konaboparuje 3a PU3NKY YECTHIA U KOCMOJIOTH]Y

Pesynratu, objaBmenu y paay: A. F. Zakharov, P. Jovanovi¢, D. Borka, V.
Borka Jovanovi¢, Constraining the range of Yukawa gravity interaction from S2
star orbits II: bounds on graviton mass, J. Cosmol. Astropart. P. 2016, No. 05,
045-1-10 (2016), yBpiiTeHu cy y 3BaHMYHY TaOeny ca Mmojaluma U3MEHCKUX U
XwurcoBux 0o30Ha (od 2019. rogune) xojy 00jaBibyje MehyHapoaHa Konadboparuja
3a ®usuky vectuna u kocmonorujy Particle Data Group (https://pdg.lbl.gov/).

Ogu pesynraru cy neo kmure: R. L. Workman et al. (Particle Data Group),
Review of Particle Physics, Prog. Theor. Exp. Phys. 2022, 083C01 (2022), DOI:
10.1093/ptep/ptac097. Kmura je moctynna u y mrammanoj u 'y PDF Bepsuju, a
uuTar je Ha ctpanu 1142.

(https://pdg.lbl.gov/2022/html/computer read.html)

4.5. O o0jaB/beHuM paxosuma (y nepuoay 2019 - 2023)

Capannuiin AObB mocTiky 3anakeHe HaydHE pe3yliTare Koju Ce Orieaajy y
KBAJIUTETY NyOJMKOBaHUX paJoBa M KOjU Cy YIOPESOUBU Ca CBETCKHM
CTaHapaAnuMa.

Oze majemo mperien o0jaBibeHHX panoBa M20 kateropuje, pa3BpcTaHHX IO
roJlMHama:

2019 3 pama (2xM21 + 0xM22 + 0xM23 + 1xM24)
2020 6 pamoma (4xM21 + 0xM22 + 2xM23)
2021 7 pamora (1xM21 + 2xM22 + 4xM23)
2022  4pama (0xM21 +2xM22 + 2xM23)
2023 S pamoma (3xM21 + 2xM22 + 0xM23)

Vkyman 6poj M20 pagosa: 10xM21 + 6xM22 + 8xM23 + 1xM24 = 25.
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BUBJIMOI'PA®UNIJA HAYUHUX PAJIOBA CAPAJJHUKA "TI'PYIIE 3A

I'PABUTALINJY U KOCMOJIOTHJY"

PagoBu y BpxyHckum Mel)ynHapoanum yaconucuma - M21

1.

10.

K. F. Dialektopoulos, D. Borka, S. Capozziello, V. Borka Jovanovi¢, P.
Jovanovi¢, Constraining non-local gravity by S2 star orbits, Phys. Rev. D
99, 044053-1-10 (2019).

V. Ganci, P. Marziani, M. D'Onofrio, A. del Olmo, E. Bon, N. Bon, C. A.
Negrete, Radio loudness along the quasar main sequence, Astron.
Astrophys. 630, A110-1-23 (2019).

S. Capozziello, V. Borka Jovanovi¢, D. Borka, P. Jovanovi¢, Constraining
theories of gravity by fundamental plane of elliptical galaxies, Phys. Dark
Universe 29, 100573-1-9 (2020).

N. Bon, P. Marziani, E. Bon, C. A. Negrete, D. Dultzin, A. del Olmo, M.
D'Onofrio, M. L. Martinez-Aldama, Selection of highly-accreting quasars,
Astron. Astrophys. 635, A151-1-26 (2020).

M. Sniegowska, B. Czerny, E. Bon, N. Bon, Possible mechanism for
multiple changing-look phenomena in active galactic nuclei, Astron.
Astrophys. 641, A167-1-10 (2020).

J.-M. Wang, E. Bon, Changing-look active galactic nuclei: close binaries
of supermassive black holes in action, Astron. Astrophys. 643, L9-1-6
(2020).

M. Vukéevi¢, The Spiral Galaxies Flat Rotational Velocity Curve
Explained by the Constant Group Velocity of a Nonlinear Density Wave,
Astrophys. J. 161, 118-1-5 (2021).

V. Borka Jovanovi¢, D. Borka, A. Arseni¢, P. Jovanovié¢, Spectral index
distribution over radio lobes of 4C 14.11 using astrophysical data in FITS
format, Adv. Space Res. 71, 1227-1234 (2023).

D. Borka, V. Borka Jovanovi¢, S. Capozziello, P. Jovanovi¢, Velocity
distribution of elliptical galaxies in the framework of Non-local Gravity
model, Adv. Space Res. 71, 1235-1244 (2023).

P. Jovanovi¢, V. Borka Jovanovié¢, D. Borka, A. F. Zakharov, Constraints
on Yukawa gravity parameters from observations of bright stars, J.
Cosmol. Astropart. P. 2023, No. 03, 056-1-26 (2023).

PagoBu y ncrakayrum Mmeh)ynapoguum yaconucuma - M22

1.

D. Borka, V. Borka Jovanovi¢, S. Capozziello, A. F. Zakharov, P.
Jovanovié, Estimating the Parameters of Extended Gravity Theories with
the Schwarzschild Precession of S2 Star, Universe 7, 407-1-18 (2021).

P. Marziani, M. Berton, S. Panda, E. Bon, Optical Singly-lonized Iron
Emission in Radio-Quiet and Relativistically Jetted Active Galactic
Nuclei, Universe 7, 484-1-23 (2021).
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3.

D. Borka, V. Borka Jovanovi¢, V. N. Nikoli¢, N. . Lazarov, P.
Jovanovi¢, Estimating the Parameters of the Hybrid Palatini Gravity
Model with the Schwarzschild Precession of S2, S38 and S55 Stars: Case
of Bulk Mass Distribution, Universe 8, 70-1-20 (2022).

M. Vukéevié, The Effect of a Spiral Density Wave on the Galaxy's
Rotation Curve, as Applied to the Andromeda Galaxy (M31), Universe 8,
522-1-16 (2022).

D. Borka, V. Borka Jovanovi¢, P. Jovanovi¢, Bounds on graviton mass
and constraining Yukawa like gravitational potential from planetary
motion in the Solar System, Filomat 37, y mrrammu (2023).

N. b. Lazarov, V. Borka Jovanovi¢, D. Borka, P. Jovanovi¢, Geodesic
equations in the weak field limit of general f(R) gravity theory, Filomat 37,
y mrammu (2023).

PanoBu y mel)yHapoauum yaconucuma - M23

1.

A. F. Zakharov, P. Jovanovi¢, D. Borka, V. Borka Jovanovi¢,
Observational tests of general relativity and alternative theories of gravity
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INVESTIGATION OF GALACTIC AND EXTRAGALACTIC GRAVITA-
TIONAL PHENOMENA AT THE ASTRONOMICAL OBSERVATORY
(2017-2019)

The aim of this paper is to describe the scientific researches and results obtained at the
Astronomical Observatory Belgrade, regarding galactic and extragalactic gravitational
phenomena. Besides, the research team from Astronomical Observatory is presented, as
well as their coworkers from Vinca Institute of Nuclear Sciences. The researches were at
first supported by Ministry of Education, Science and Technological Development (2019-
2022), and then by Ministry of Science, Technological Development and Innovations of
the Republic of Serbia (2023).
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