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The research work of Gulnara Suliyeva is devoted to the study of black hole models arising
in modified theories of gravity where additional fields, scalar, vector, and nonlinear
electromagnetic, are included into the structure of spacetime. The work aims to identify deviations
from classical General Relativity (GR) predictions that could, in principle, be the subject of
observational verification.

The relevance of the research is justified by the current state of astrophysics, where modern
observational facilities (LIGO/VIRGO/KAGRA, Event Horizon Telescope, spectroscopic studies
of stellar orbits, etc.) allow us to test gravitational theories with unprecedented accuracy. The
central idea of the dissertation work is that modifications of black hole metrics induced by
nonlinear electrodynamics or dilaton fields lead to measurable corrections in astrophysical
phenomena. This approach is well motivated and corresponds to current trends in theoretical
astrophysics.

The structure of the dissertation, as presented in the annotation, is built around three main
research tasks: (1) analysis of gravitational effects in the Fan-Wang black hole spacetime, (2) study
of circular geodesics in dilatonic black holes with two scalar and two vector fields, and (3)
investigation of accretion disk radiation in the Fan-Wang and Dymnikova black holes. Each of
these parts addresses a topical problem and contributes to the comparison of alternative black hole
models with standard GR solutions.

In terms of results, the author obtained analytical expressions for perihelion shift and light
deflection in the Fan-Wang spacetime and derived corrections due to nonlinear electrodynamics.
For dilaton black holes, the dependence of the innermost stable circular orbit (ISCO) and orbital
characteristics on the dilaton coupling was established. Finally, the study of thin accretion disks
demonstrated modifications of radiative efficiency and temperature distributions in comparison
with the Schwarzschild case. These results are of clear theoretical interest and, in principle, could
be used to constrain model parameters from astrophysical observations.

The methods applied are standard for this field: analytical and numerical integration of
geodesic equations, Lagrangian formalism, perturbative analysis, and modeling of accretion disk
spectra. The practical value of the work lies in its potential to link theoretical black hole models to
astrophysical phenomena, such as stellar orbital dynamics and accretion disk observations. The
research primarily remains at the theoretical modeling level.
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lp summary, the research work of Gulnara Suliyeva represents an attempt to apply field-
theoretical models to astrophysical black

: hole problems. The candidate demonstrates familiarity
with modern approaches in gravitation

’ : al physics, is capable of performing analytical and
numerical calculations, and has produced a number of results that expand upon classical GR
solutions,

The research work contains results of scientific value. Therefore, I consider that that it

corresponds to the standards required for the award of the degree of Doctor of Philosophy (PhD)
in Physics.
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Kadenpa reoperuueckoii u SNEPHOHA (hU3MKH
Kasaxckuit HanuoHansbi YHHBEPCHUTET UM. anb-Dapabu
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Hccnenosarensckas pabora Cynuesoii [ yJIbHaApBI TIOCBALIEHA W3YYEeHHIO MOZENeH

BOSHHKAIOMNX B MOAMGDHIHPOBAHHEIX TEOPHSX rpaBUTAallMM, B KOTOPBIX B
CTPYKTYPY HNPOCTPaHCTBA-BPEMEHH BKIIIOYAKOTCS JONONHATEIbHbIE OIS, CKaIApHbIE, BEKTOPHbIE
H HEMHEHHO-3IeKTpOMarauTHele. 1lens paboTel 3aKiiovyaeTcs B BBIABIECHHH OTKJIOHEHHH OT
MPE/ICKa3aHNH KIIACCHYECKOH 06IIeH TEOPHH OTHOCHTENBHOCTH (OTO), xoTopBIE, B MPHHIIAIIE,
MOT'YT OBbITb IIOJIBEPIHY ThI HAOIIONATENBHOI IIPOBEpKE.

AKTyallbHOCTb HCCIIEOBaHMs OIpedensercs COBPEMEHHBIM COCTOSIHHEM acTpO(H3HKH,
KOT1a CcOBpEMEHHBIE Habmronaresnbrsle uHCTpYMeHTH (LIGO/VIRGO/KAGRA, mpoekt Event
Horizon Telescope, cnekrpockonmueckme HabmOneHUs OpOMT 3BE3N H 1p.) MO3BOITIOT
TECTHPOBATh T'PAaBUTAIlHOHHBIE TEOPHHM ¢ OECNpelefeHTHOW TOYHOCTBIO. LleHTpanbHas wies
JAHCCEPTALAOHHOK pabOThl 3aKIIOYAETCSs B TOM, YTO MOAM(HKAUMHA METPHK YEHBIX IBID,
BBI3BAHHBIC HEIMHEHHOM SJIEKTPOAMHAMUKON MM THUIATOHHBIM ITIOJIEM, IPHBOAAT K H3MEPHMEIM
TNONpaBKaM B acTPO(QH3NUECKHX SBIEHUSX. Takod MOIXON SBISETCS XOpOIO 00OCHOBAHHBIM H
COOTBETCTBYET COBPEMEHHBIM TEHEHIHAM TEOPETHYECKOM acTPOQU3HKH.

CrpykTypa HUCCepTallii, U3JI0KEHHAs B aHHOTAlMH, IIOCTPOeHa BOKPYT TPEX OCHOBHBIX
WcceoBaTenbekux 3ajad: (1) aHaiW3 rpaBHTALMOHHBIX 3(Q@EKTOB B NMPOCTPAHCTBE-BPEMEHH
uépHoOit Jbipel Panb-Bana; (2) MCCIEN0BAHUE KPYTOBBIX I€0JE3UYECKUX OPOMT B JAMIATOHHBIX
YEPHBIX ABIPaX C ABYMsS CKAAPHBIMH H [BYMsI BEKTOPHBIMH NOJAMH; (3) H3yueHHE nanyqemiﬂ
AKKPEIMOHHBIX JIACKOB B MOJIEJIsX danp-Bana H JIBIMHHKOBOH.
Kaxkaags W3 OTHX dYacTeidl 3aTparMBaeT aKTyalbHYIO Hay4HYIO 3aJaiy M BHOCHT BKIax B
COTOCTABIIEHNE ANBTEPHATHBHBIX MOJIENeH YEPHBIX JBIP CO cTaHAapTHEIMHU pemeHunsMu OTO.

B pesynbrare paboThl aBTOp IMOJy4HIa aHaJan;ccxne BBIPKEHUSA ,;1;1; (r:;;m::::
nepuleHTpa H OTKJIOHeHHﬂu CBETa B METpHKE U(I)aHb- aHa, a TaKKe ?blB P6 ,

HeNWHeHOH JMeKTponuHaMuKoi. JIns MIaTtoHHBIX 4€pHBIX JBIp ObLTa
Sy CHDISICHILE MOCTH pajvyca BHYTpeHHel ycroHuuBoi kpyrood opOutel (ISCO),
YCTAHOBICHA IABHCH GUTATLHBIX XapaKTepUCTHK OT MapamMeTpa CBS3W NUJIATOHHOIO TOJ.
q)OTOHHOﬁ cq)epbl b OHKHX aKKpEeIIHOHHBIX JIMCKOB II0Ka3aJi0 M3MEHEHHE p-’:ullflfiIII'lOHHO!71
Haxorett, nocaesOBaHH Ta PHOIO PACHPE/IEICHUS 110 CPABHEHHUIO CO CilydaeM 4EPHOH JbIpbI
2 hexTHBHOCTH H TeMﬂef ;zTaTI’I TMpeACTABISAIOT OYeBH/IHBIA TEOPETHYECKUH HHTEPEC H, B
HIpapumnapAa. i 30BaHbl /Ul OrPaHHYCHHMs MApaMETPOB MOJIENEH Ha OCHOBE
e, MoryT OpITb HCMOTD

NPUHIATL .
eCKHX pabmoaeHHH.
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paboTax, omyOIMKOBaHHBIX B :OCTB ABTOPA CBMJIETENILCTBYET o6 y4acTHM B COBMECTHBIX
PCLICH3UPYEMBIX Xy pHANAX, UHeKcupyembix B Gazax Scopus 1 Web

of Science, 4To ykasbiBaer Ha NPHOOPETEHHBIR OMBIT H
pCSyJII;‘aTOB SR S HayYHOro mnuceMa M MpejcTaBlIeHHs
LEJIOM,
PUMEHEHHS M:::J{[I:g 0::221;;‘3Kﬁgﬂiaimifpysq?::;i:yﬂbﬂapbl s el i
R, AT Ty KMM 3aja4yaM, CBH3aHHBIM C YEPHBIMH
. PUPYET 3HAHHC COBPEMEHHbLIX MOAXOA0B B MPABUTALMOHHOH (Qu3HKE,
CHOCOOHOCTP BBINONHATL aHATTHTHYECKUE M YHCIIECHHBIE pacuéThl M MOMTyUnsIa psjl pe3ynbTaToB,
pa3BHUBarOIIMX Kiaccuueckue pemienus OTO.
Pabota comepXHT HayyHO 3HAuMMBle pe3y/abTaThl. 1l03TOMY s CYMTAlO, 4YIO OHa
COOTBETCTBYET TPeDOBAHHSAM, NIPEABSBIEMbIM K AHCCEPTANHAM Ha COUCKAHHE CTENCHH JOKTOpa
¢unocodun (PhD) no cnenmansroctn «dusnkay.
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