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The dissertation of Umbetova Zhanbala addresses a highly relevant and
timely topic at the intersection of theoretical astrophysics and gravitational
theory - the construction and analysis of anisotropic models of compact stars
within various extensions of general relativity. The research is particularly notable
for incorporating realistic physical effects such as pressure anisotropy, electric
charge, slow rotation, and modifications to the geometric sector of gravity in
modeling superdense stellar objects, such as neutron stars.

The thesis exploreses three distinct theoretical frameworks for modeling compact
stars:

— general relativity with electric charge and slow rotation;

— modified gravity incorporating a nonlinear equation of state;

— torsion-based gravity with a quadratic form.

Each model is developed under the assumption of anisotropic matter distribution
and is rigorously analyzed for physical plausibility, including compliance with
causality, energy conditions, hydrostatic equilibrium, and dynamical stability. The
dissertation also includes a thorough comparison with observational data from
known compact objects (such as PSR J0952-0607, 4U 1608-52, GW190814,
among others), which demonstrates the astrophysical relevance and predictive
power of the proposed models. Special emphasis is placed on the torsional F(T)
gravity model, where the author derives analytical solutions that support stable
stellar configurations with masses up to 2.67 solar masses, in line with recent

gravitational wave observations.
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The structure of the thesis is logically coherent and scientifically rugoro
The author demonstrates a strong command of the mathematical tools

relativistic gravity, the physics of dense matter, and the mterpretatson
astrophysical observations. All models constructed in the thesis satisfy t
necessary physical criteria and present consistent extensions to the standa
Tolman-Oppenheimer-Volkoff framework for compact stars.
The results of the dissertation are published in seven scientific papers, six ofzr
which appear in high-impact peer-reviewed international journals, which attestsg, l

to the quality, originality, and international relevance of the research.

Throughout our academic collaboration, | have found Zhanbala Umbetova ?

¢
oa

to be a highly competent, diligent, and independent researcher with a clear =
scientific vision. Her ability to combine advanced theoretical tools with practncal
astrophysical applications is indicative of her maturity as a young scientist.

Considering the above, | believe Umbetova Zhanbala could be a valuable
and strong candidate for your PhD program and | intend to recommend her for "-.

the final defense at the specialty: 60060400 —“Physics”

Professor/Chair Physics Department, Douglas Singleton

California State University, Fresno, USA. -
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CAHM30TPONHBIE MOACIN KOMIAKTHBIX 3Be3]( B MOAH(DHIHPOBAHHBIX TEOPUAX
rpaBHTALUN

HPCACTABICHHYIO HA COMCKAHNE yueHOM cTernenu nokropa dusocodun (PhD)
1o cneunansHoctH 6D060400 — «Dusnkay

Aucceprauns YmGerosoit Kaubansi nocssuiena BeckMa akTyanTbHOH M CBOEBPEMEHHOM
TCMC Ha CTBIKC TEOPETHYECKOM acTpO()M3UKKH M TEOPHUH TPABUTALMH - TIOCTPOCHHUIO M AHATH3Y
AHM30TPOMHBIX MOJIE/IEH KOMIAKTHBIX 3BE3/ B PaMKaX pa3iMYHbIX PaCUIMPEHHH 0Ouel TEOpHH
OTHOCHTENBHOCTH. MccnenoBanne 0coGEHHO NpUMEYaTeNbHO BKIIOYEHHEM PEATHCTHYHBIX
Ou3nueCKHX 3DDEKTOB, TAKMX KaK AHM3OTPONMS JABICHHS, HIEKTPHUECKH 3apal, MELICHHOE

BPAlICHHE M MOAM(DHKALHMH TEOMETPHYECKOTrO CEKTOpa TIPABUTALMH TMPH MOAETHPOBAHHH
CBEPXIUIOTHBIX 3BE3HBIX O0BEKTOB, TAKUX KaK HEUTPOHHBIE 3BE3/IB.

B nuccepraumu paccMaTpHBaOTCS TPH Pa3IMYHBIX TEOPETHYECKUX MOAX0Aa K MOACITHPOBAHHIO
KOMITAKTHBIX 3B€3/1;

— 00111ast TEOpUsI OTHOCHUTENIBHOCTH € YYETOM JJIEKTPUUYECKOTO 3apsiia U MEUICHHOIO BPaIlCHU;
— MOAM(DHULIMPOBAHHAS I'PABUTALINSA C HEJTMHEHMHBIM YPABHEHHUEM COCTOSIHHUS,;

— I'PaBUTANMS HA OCHOBE KPYUYEHHUS C KBaAPAaTUIHOU (POPMOH.

Kaxxmas monaens pa3pabaTbiBaeTcs € Y4YETOM AaHHM3OTPONHOrO pAacIpelneeHHs MAaTepuH U
IPOXOMUT TINATENbHBIA aHAIN3 Ha (H3MYECKYI0 COCTOATENBHOCTh, BKIIIOYAs COOTBETCTBHE
NPUHLMOY T[PUYMHHOCTH, BBINOJHCHHE 3JHEPreTHYCCKHX YCIOBHH, THAPOCTATHYECKOTO
PaBHOBECHS U JMHAMMYECKOH YCTOMYMBOCTH. B muccepTaly TakKe NPEACTABICHO ACTATbHOS
CpaBHEHME C HaOMIOJAaTEIbHBIMU JAHHBIMHU IO M3BECTHBIM KOMIIAKTHBIM 00BEKTaM (TaKHUM Kak
PSR J0952-0607, 4U 1608-52, GW190814 u np.), 4r0 MOATBEPXKIACT aCTPOPU3HYECKYIO
3HAYMMOCTh M TIPOIHOCTHYECKYIO LEHHOCTh MPEIOKEHHBIX Mojencd. Ocodoe BHHMaHHE
y/IEJICHO BpALLAOLICHC MOJIEIH TIPABHUTALHH F(T), B pamMkKax KOTOpOH aBTOp IIOJIY4aecT
AHAJIUTUYECKHE PCILICHHS, ITOAICPKUBAIOLINC YCTOMYHMBBIC 3BE€3AHBIC KOH(UTYpPALUH ¢ MacCaMH
10 2.67 CONHEYHBIX MAcC, YTO COrIACyeTCs C MOCICAHHMH HAOMIONCHHAMH IPaBHTALUOHHBIX
BOJIH,

CrpyKTypa AMCCEPTALMH JIOTHUECKH CBA3HA M HAyYHO CTpOra. ABTOpD JIEMOHCTPUPYET
yBEPEHHOC BJAJCHHEC MATEMATHYCCKUM HHCTPYMCHTAPHCM PCIATHBHCTCKOM TIpaBHTALHK,
hU3MKOHA MIOTHOW MATCPHH H MHTEpNpeTauneH acTpousnyeckux HaOmoneHud. Bee moneny,
OCTPOCHHBIC B JMCCEPTALHH, YIOBJICTBOPAIOT HEOOXOAUMBIM (PU3HUECKUM KPUTEPUSIM H
NpeAcTaBasioT Cco00M MOC/ICAOBATCIBHBIC PACUIMPCHUA CTAHIApTHOH Moxaenu TonmeHa—
OnnenreitMepa—BoiaKoBa U1sl KOMIAKTHEIX 3BE3/L,
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Pesyabrarst auccepratmny onyGAHKOBaHLI B CEMH HayTHBIX paborax, mecrs u3 KOTODK, |
— B ABTOPHTETHHIX PEUEHINPYEMBIX MEXAYHAPOAHBIX KypHATAX, HTO CBHACTENbCTRYyer
KAYeCTRE, OPHIMHANBHOCTH | MEKYHAPOAHOH 3HAYHMOCTH HCCIIEI0BAHHAL.

Ha nporsskenny BCero HauIero akajeMH4YecKoro COTpyAHHIECTBA A OOHApy&KH,
YumGeropa Kawbana sgBastercs  BHICOKOKOMMETEHTHBIM, CTApaTe/IbHBIM H  HE3ABHCHMpy,
MCCCAOBATENEM ¢ HCHBIM HayuHbiM BHjacHHeM. Ee CrocoOHOCTb COYCTATH TMCPEAOBEe |
TCOPETHYECKHE HWHCTPYMEHTH ¢  MPAKTHYECKHMH  ACTPO(HIHYECKHMH  MPHIOKEHHsAMY
CBHACTEALCTBYET O €€ 3PEIOCTH KaK MOJIOA0r0 yUeHOro.

Vunursisas BeIUCHINOKEHHOE, # cuntalo, uto YmbGerosa KanGama morma Obr Geiry,
UCHHBIM 1 IMeIomMM GObIIMe WAHCH HA yCreX KaHauaaToMm uis Bawed nporpaMmer PhD
HAMEPEH PEKOMEH0BATH €€ K HTOroBoii 3amute 1o crneunansaoctd: 6D060400 — «Du3nkay.
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