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To whom it may concern

REVIEW

For the dissertation by Konysbayev Talgar Kuntuganuly
“Dark matter and dark energy in different geometrical scenarios”

submitted for the degree of Doctor of Philosophy (PhD)
in the specialty 8D05307 — “Physics and Astronomy”

This letter certifies the efforts spent by Mr. Konysbayev Talgar Kuntuganuly and
aims at recommending him for his final thesis defense at the Department of solid state physics
and non-lincar Physics, Specialty: 8D05307 — “Physics and Astronomy”.

I knew Talgar since three years. He was soon involved into the study of cosmology
and theoretical physics, investigating the topics of dark energy, dark matter, black holes and
applications to astrophysics He has extensively collaborated with me, convincing me about
his good ability to carry on multiple projects at the same time, parts of which performed
during his internship in Italy.

After our initial collaboration, where Talgar spent time to fix the above new concepts
in the aforementioned fields, he is now familiar on theoretical aspects of dark matter, dark
energy, spacetime metrics and slightly confident with topics related to cosmology and
astrophysics, in a more broad sense. Further, he provided great attitudes and skills on
programming and on numerical analysis. He knows, in a good manner, how to handle the
most recent data concerning dark matter and how to adapt those data to theoretical models of
dark matter and of compact objects. Moreover, he is currently working on Monte Carlo
simulations applied to these scenarios with encouraging results.
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What I wrote above is mainly certified from his CV, constructed through the
following publications:

1) Accretion disk luminosity for black holes surrounded by dark matter with tangential
pressure // The Astrophysical Journal. — 2022. — Vol. 936. — P. 1-7;

2) Accretion disk luminosity for black holes surrounded by dark matter with
anisotropic pressure // The Astrophysical Journal. — 2022. — Vo0l.925. — P. 1-8;

3) Motion of stars near the galactic center// International Journal of Mathematics and
Physics. — 2021. - Vol. 12. - P. 79-86;

4) Testing generalized logotropic models with cosmic growth // Physical Review D. —
2021. Vol. 104. - P. 1-15.

5) Effects of non-vanishing dark matter pressure in the Milky Way galaxy // Monthly
Notices of the Royal Astronomical Society. —2021. — Vol. 508. — P. 1543-1554;

6) Luminosity of accretion disks in compact objects with quadrupole. / Physical
Review D. —2021. — Vol. 104. — P. 084009;

7) Imprint of pressure on characteristic dark matter profiles: the case of ESO0140040,
// Galaxies. — 2020. — Vol.74. — P.1-13;

8) Geometrical Optics in a Universe with Dominance of Dark Matter // Russian
Physics Journal. — 2020. — V.63. — P. 58-63;

9) Physical properties of dark matter in galaxy Ul11454 // Physical sciences and
technology. — 2020. — Vol. 7. — P.11-20.

The above papers have been used to write his thesis, entitled “Dark matter and dark
energy in different geometrical scenarios”.

His disscrtation work consists of 3 chapters.

In the introduction and in the first chapter, Talgar reported an overview of modern
problems of astrophysics, focusing on the main topics of the disscrtation itsclf. The main goals,
the scientific novelty of his results and their practical significance are also shown in detail in
these two chapters.

In the second chapter, Talgar investigates the accretion disk luminosity for black holes
surrounded by dark matter with tangential pressure. In the third chapter, he considers the
dynamical and observational features of four typologies of logotropic dark energy models,
leading to a thermodynamic cosmic speed up fueled by a single fluid that unifies dark energy and
dark matter. First he presents two principal Anton-Schmidt fluids where the Gruneisen parameter

7 s free to vary and then he limits to the special value 75 = 5/6, being of particular interest

for cosmological purposes. Further, he investigates the pure logotropic model, corresponding to
G = —l/ 6. And lastly, he proposes a new logotropic paradigm that works as a generalized

logotropic fluid, in which we split the role of dark matter and baryons.

Talgar has also spent a period of visit in Italy, under my supervision. The official
invitation has been carried out by a colleague of mine, prof. Antonio Capolupo, at the
physics department of the university of Salc‘mo. The incoming collaboratlo_n thaF arose frgm
his visit is currently opening new insights into the study of dark matter in spiral galaxies
under the form of axions. . _ . :

Future developments will be therefore Carr'led on w1t_h Talgar.. Inde.ed, I appreciate his
and I am today in collaboration with him. I believe in the next years to

qualities as scholar ( .
¢s with him and to finalize the open projects that have been started

work on several other topi
under my supervision and collaborators.




To conclude, I believe Mr. Konysbayev Talgar Kuntuganuly could be a valuable and
strong candidate for your PhD program and I intend to recommend him for his final defense
at the department of solid state physics and non-lincar Physics, Specialty: 8D05307 — “Physics
and Astronomy”.

For further information, please do not hesitate to contact me.
Truly yours,

Orlando Luongo
Professor of Theoretical Physics,
Physics Division, University of Camerino, Italy.
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Kamepuno, 2022 x. 3 Kapaiia
Tanan erken sxepre

Konpichaes Tasrap Kyntyranysisiibie «Op TYpili FeOMETPHSUIBIK
CLICHAPpHHIICP/ICT] KapaHFbl MATEPHsi MEH KapaHFbl SHEPTHs» TaKbIPhIObI OOMbIHILIA
AU CCEPTALMACHIIBIK JKYMbICHIHA

[IKIP

8D05307 — «Du3nka xoHe aCTPOHOMHS» MaMaHbIFbI GOHBIHIIIA buocodus
NOKTOPEI (PhD) FhuIbIMHU JIopeiKeciH anyra YChIHBIIIbI

Ocpr xat Tanrap Kynryranyist Konbic6aeB MbIp3aHbIH OChI dKYMBICKA CAJIFaH
KYII-KIrepiH KyanaHasIpajbl koHe oHbl 8D05307 — «Du3KKa kIHE acCTPOHOMUS»
MaMaHZbIFbl  OOMBIHIIA KATThl JIeHe (U3MKAChl JKOHE OCHCBhI3bIK (u3KKa
kaeapachiH/ia JIUCCEPTALMSICHIH KOpFayFa YChIHyFa OarbITTaFaH.

Men Tanrapap! yur sxbuiian 6epi OuterinMin. Ken y3amaii on kocMosorus
MEH TEOpPHSUIBIK (DU3MKAHbl 3€PTTEyre KaTbIChIl, KAPAHFBI JHEPrus, KapaHrbl
MaTepusi, Kapa KYpIAbIMIAp J>XOHE acTPO(PU3MKAaFbl KOCHIMILA TaKbIPBINTAPHIH
seprreai. On mMeHiMeH Oipre OesiceH/i KyYMbIC ICTEH OTBIPBIN, MeHi Oip yakbITTa
GipHerie sxoOanap/ bl Kyprize ajly )akchl KabiieTine ceHAipai, onap/biH Gipkarapsl
Wrtanusijia TarbUibIMAaMaiad oTy Ke3iHae OpbIHIaIbl.

Bisnin airamkel opinrecririMizaen kedin Tanrap kxorapbia atanran
cajianap/ia >KOrapblia aTajraH jKaHa TYXKbIPbIMaMaslap/ibl 661(.iTyF(.3 YaKbIT OeJren
efli, Kkasip 0N KApaHFbl MATCPHSHBIH TEOPHSUIBIK ACHCKTUICPIMEH, KapaHFbI
SHEprUsMEH, KEHICTIK-YaKpIT KOPCETKILITEPIMEH TAHBIC JKOHE KOCMOJIOTHS MeH
acrpou3MKara KaThICThl TaKbIPBIITAP/A OapblHIIA KEHIPEK YFBIMAA CeHimi
Gonapl. CoHbIMEH KaTtap, oi Oarjapiamaliay MeH CaH[blK Tajjayla Kepemer
Ke3Kapac IeH Jarjbuiap/ibl Kepc<?TTi. O KapaHFbl MaTepHs TYpAJIbl CH COHFbI
JepexTepsi Kaail OHiIey KepeKTiriH jKaHe oy ARPEITCBIL KAPARER: MOIspHd Men
WAFbIH  00BEKTIICPAIH TEOPHSIIBIK MOIEIB/ACPIHE  KallaH Oeilimzuey KepekTirin

Kakcpl  Oineni. CoHbIMEH KaTap, Ka3ipri yakbITTa OJl OCbl CIEHapuiiiepre
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KOJIIAHBUIATBIH  KOHE  skakch HoTkenep Oeperin  Monte-Kapio — ojicin
MOJICJIB/ICYMEH XKYMBIC icTeiij.

Menin KOFApbINA  kasramjapbiM  Herisinen  OHbIH  Keleciieii
kapHATaHbIMAapFa Herisnenren Tyitinnemecimen pacrasapi:

1) Aceretion disk luminosity for black holes surrounded by dark matter with

tangential pressure // The Astrophysical Journal. — 2022. — Vol. 936. — P. 1-7;

: 2) Accretion disk luminosity for black holes surrounded by dark matter with
anisotropic pressure // The Astrophysical Journal. — 2022. — Vol.925. — P. 1-8;

3) Motion of stars near the galactic center// International Journal of
Mathematics and Physics. — 2021, — Vol. 12. - P. 79-86;

4) Testing generalized logotropic models with cosmic growth // Physical
Review D. —2021. Vol. 104. - P, 1-15.

5) Effects of non-
Monthly Notices of the

1554,

vanishing dark matter pressure in the Milky Way galaxy //
Royal Astronomical Society. —2021. — Vol. 508. — P. 1543-

6) Luminosity of accretion disks in compact objects with quadrupole. //
Physical Review D. —2021. - Vol. 104. — P. 084009;

7) Imprint of pressure on characteristic dark matter profiles: the case of
ESO0140040 // Galaxies. —2020. — Vol.74. — P.1-13;

8) Geometrical Optics in a Universe with Dominance of Dark Matter //
Russian Physics Journal. —2020. — V.63. — P. 58-63;

9) Physical properties of dark matter in galaxy U11454 // Physical sciences
and technology. — 2020. — Vol. 7. - P.11-20.

JKorapbiga —aTajraH  Ky)XaTTap OHbIH  «Op TYpli TeOMETPHSIIBIK
ClieHapuiiIeperi KapaHFbl MaTepUsi MEH KapaHFbl SHEPrUs» aTThbl IUCCEPTALMACHIH
Ka3y YLIH naiaaniaHbuljibl.

OHBIH JIMCCEPTAIMSUIBIK )KYMbICHI 3 Tapay/1aH Typabl.

Kipicnienie oxone Oipinmi Tapaysa Tanrap JauccepraulusiHbIH Heri.3ri
TaKbIPHINITAPbIHA HA3ap ayjiapa OThIPbII, aCTPO(HU3MKAHBIH 3aMaHAYH macernenepine
10Ty skacaraH. By exi tapay/ia Heri3ri MakcaTTap, OHbIH HOTHIKENEPIHIH FLUILIMH
JKAHAJIBIFBI  JKOHE  OJIAPJBIH  MPAKTHKAIBIK  MAHBI3/IbUIBIFBI  erKeH-TerKei
KOPCETIJIreH.

Exinmi Tapayna Tajgrap TaHM€HIMAJ/bI KbICBIMBI Oap KapaHFbl MaTepHsIMEH
KOpLajiFaH CTaTHKaJIbIK Kapa KYpAbIM afHaJIaChIH A bl AKKPCUHUAIBIK AHUCKTIH
KApBIKTHUIBIFG] 3epTTeH 1. YIIHIII Tapay/a Ojl KapaHrbl 3Hf3pmﬂ MEH KapaHFbl
MaTepusiHpl  OipikTiperin  Oip CYHBIKTBIKIICH —TYPAThIH  TCPMOAMHAMHKAIILIK
FAPBITEIK y/€yre OKEJNETiH KapablFbl SHEPTHSHBIH JIOTOTPOITL MOACILACPIHIH
Topt TUTIOJIOTUSICHIHBIH IL[/IHaMMKaﬂblg X.(QHC. .6211(1\)’1113.)/ CPCKILCIIIKTEPL
Kapacteipajpl. AsbiMed AHTOH [IMUATTIH €Kl HCTIST cwbl};ril;llrs:b;\(,czlzrlgg;?ill;z
OHJa y; epkin osreperin I pioHaii3eH napamerpl, CoaH Ke

: Sy i 1H T¢ rOTPOIITHI
76 =5/6 Manine 6exitiaui. Oy opl Kapan yG = 1/6 caiikec l(CJI(:TlHVTd3a J:O zmmc
Mozenbai  3eprreai. ConbiHaa, Ol skaHa JIOrOTPONTLI  CYMBIKTBIK P




;121;??32:%;;;E?;Z;f;?:ggﬂ;;‘ i“apaléﬂwacm YCBIHBLI/bI, OH/IA 6i3 KapaHFbl

Tanrap Mrtanusia na Gipas SRR L e e

; YaKbIT MCHIH OacuIbUIbIFBIMMEH JKYMBIC 1CTE/L.

PecMu  WAKBIPYABL -~ MEHiH  opinrecim, Canepno  yuusepcurerinin — (pusmka

(paKyIBTETIHIR npoq)ec?opbl Anronno Kanonyno skacausl. OmbiH canapbiHan

TYDUHAAMTDLIH 1AL OPINTECTIK Kasipri yakbiTta akcHoHgap TypiHeri CIUPaIbIbI
raJlaKTHKAIAPIAFbl KAPAHFBI MAaTEPHSHBI 3epPTTEyre »aHa MyMKIHJIKTEp allajibl.

: COHJIBIKTAH aJI/Iarbl sKyMbIcTap Tanrapmen Gipre sxanracarbin 6Gosazbl. b
MOHIHIC, MEH OHDLIH FalbIM peTinzeri kacnertepin GaranaitMpin, TinTi GYriHri KyHre
jieflin OHBIMEH Olpre sKymbIc icreiimin. Aniarsl KbUIIapsl OHBIMEH OipHere 0acka
TaKbIPLINTAP/A JKYMBIC ICTEHMIH MOHE MeHIH >KeTeKIITIriMMEH HKOHE OipsieckeH
aBTOPJIAPLIMMEH OacTalran auibiK xo0anap/pl askTaiiMbIH A YMiTTEHEMIH.

KopwbiTbiHbinai kene, men Tanrap Kynryranysisi KonsicGaes Mbip3a i3l
JIOKTOPJILIK OarnapiaManbI3 yiuix KYHJIbl 9pi MBIKTBI KaHaujat OoJia ajajbl JICI
caHaiMbIH JkoHE OHbI 8D05307 — «®usmka skoHe ACTPOHOMHS MaMAH/IbIFbI
OolbIHIIA KATTBI JIeHE (GU3MKACHI XKoHE GeichI3bIK (Gu3KKka kadeapachiHua Kopray
VIIiH YCBIHYFa HUETTIMiH.

KochkiMIna akmapar any yuiin maran xabapiacyra 60Jia/bl.

Kypmernen,

Opnanoo Jlyonzo
TEOpUSUIbIK PU3HKA IIPOdECcCopBI,
Kamepuno Yuusepeurerinin ®usuka daxyasreti, Mranus.

/KON KOUblObl/




AFBUILIBIH TUliHEH Ka3ak TijiHe ayjaapma MoTiHi oH GeciHuni Kapama €Ki MbIH JKHbIOMa
eKiHII JKBUIBI, ayJaapMmaiibl asamarima AOGauinaeBa Amkena DpUKOBHAMEH aTKAphUIIBL
Kaszaxcran PecryOnukachl, AJIMaThbl Kajlachl.

Kounbl

st s haoc

Kaszakcran PecriyOnnkacel, AJMaThl KajJachl,
oH Oecinii Kapaia eKi MbIH JKHBIPMA €KiHLIi JKBLI.

Men, Kasakcran PecrnyGnkachiibii Oiner Munuctpuiriven  11.01.2022 skpisl Gepinren
Ne 22000188 MeMJICKETTIK JIMIEH3US HETi3iH/1e KbI3MET €TYyIi, AJMaThl KalaChIHbIH HOTApHYChI
Ecenamena 'yibnas EpMankbisel, ayaapmalib aamarina AGauniaesa Amkesa DpHKOBHAMEH
JKacalFraH  KOJUIBIH  TYMHYCKAIBUIBIFBIH  KydJIaHblpaMblH. Ay/1apMalIBIHBIH JKCKE TYJIFACHI
AHBIKTA/IABI, KaGineTTiniri sxKoHe okierTiiri Texcepini.
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