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This paper is the second part of "A study on geodesics and lifespan of the Rindler-modified
Schwarzschild black hole" [1] where we have investigated the time-like geodesics in the Rindler-
modified Schwarzschild black hole (RMSBH) spacetime. In this part, we continue to study the null
geodesics around the RMSBH. Based on this, we further explore the lifespan of the black hole.
For the radial null geodesics, the relationship between the coordinate distance and the coordinate
time is obtained. In addition, the expressions for the radius of the circular orbit formed by photons
around the RMSBH and the impact parameter of the null geodesics are also derived. Meanwhile,
we calculate the deflection angle of light rays grazing around the RMSBH and find that the
cosmological constant does not affect the deflection angle of photons passing by the black hole,
but the Rindler acceleration will reduce the deflection angle. In the thermodynamics part, our
primary focus is on the radiation lifespan of the black hole. Our calculations reveal that both the
Rindler acceleration and the cosmological constant can reduce the lifespan of the black hole.
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UCCJIEJOBAHUE T’EOAE3UYECKUHX JIMHUU U
BPEMEHU CYLIECTBOBAHUS MOJAUOULIMPOBAHHOM
PUHAJIEPOM YEPHOMW JbIPbI IIBAPUILIWAbIA. 1I.
HVYIJIEBBIE 'EOAE3SUYECKUE JIMHUN WU BPEMAA
KW3HU YEPHOU [ObIPbI

T.XO, Y.JIIO

DTa cTaThsl SIBISETCS BTOPOU YacThio cTaThu "McciaenoBaHus reofe3nyeckux
JIMHUI Y BPEMEHM CYLIECTBOBaHMSI MOAUMUIIMPOBAHHOK PUHIIEpOM YepHOI AbIPhI
ILIBapummnabna”. B 3Toit 4yacT mpoaosKaeTcs: M3ydeHUe HyJIEBbIX Te0ne3UnYMCKUX
JIMHUM BOKpYTr MomuduipoBaHHoi PuHmiepoM yepHoii apipbl LBapiimiabia
(RMSBH). Ha 3T0i1 ocHOBe paccMOTpeHa TpobieMa MpoaoKUTEIbHOCTU CYLLIECT-
BOBaHUS (CKW3HM) 4YepHON nbIpbl. g paavasbHbIX HYJIEBBIX TeOIE3UYECKUX
JIMHUI TIOJy4Y€HA CBSI3b MEXIY KOOPIMHATHBIM PACCTOSIHUEM U KOOPAWHATHBIM
BpemMeHeM. Kpome Toro, Takxke BbIBEJEHBI BbIpaxK€HUs JISI paauyca KpyroBoi
opouTkl, o0pasoBaHHOI poTroHamMu BoKpyr RMSBH, 1 mmapamerpa BIvsIHUAST HyJIEBBIX
reo/Ie3nYeCKuX JIMHUKA. BBIYKCIEH TakXe Yrojl OTKJIOHEHWS CBETOBBIX JIydyeu
Bokpyr RMSBH u o6HapyxeHo, 4TO KOCMOJIOThYeCKasl TTIOCTOSIHHAsI He BIUSIET Ha
yroJl OTKJIOHEHUsI (hOTOHOB, MPOXOMSIIMX MUMO YEPHOM ABIPHI, HO YCKOpEeHUeE
PuHaepa yMeHbIIAET Yyroil OTKJIOHEHUS. B TepMOIMHAMMYECKON YacTh OCHOBHOE
BHUMaHUE COCPEIOTOUYEHO Ha MPOJOKUTEILHOCTU KU3HU U3JIyYeHUS] YEepHOU
JIbIpBI. PacyeTsl MOKa3bIBaIOT, YTO KaK yCKOpeHWe PruHjiepa, Tak 1 KOCMOJTIOTUYECKAsT
TMOCTOSTHHAs! MOTYT COKPATUTh MPOJOJIKUTETBHOCTh XXU3HU YEPHOM JBIPHI.

KioueBblie cioBa: modugpuuuposannas Punonepom uepuas ovipa lleapyuiunvoa:
Hyneeas eeode3ueckas AUHUA: NPOOOANCUMEAbHOCIb  HCU3HU
YepHOU Oblpbl



STUDY OF GEODESICS AND LIFESPAN OF THE RMSBH. II 201
REFERENCES

T.Huo, C.Liu, Astrophysics, 7, 203, 2025.

Event Horizon Telescope Collaboration, K. Akiyama, A.Alberdi et al., Astrophys.
J. Lett., 930, L12, 2022.

D.N.Page, New J. Phys., 7, 203, 2005.

J.M.Bardeen, B.Carter, S.W.Hawking, Commun. Math. Phys., 31, 161, 1973.
S.W.Hawking, Commun. Math. Phys., 43, 199, 1975.

D.N.Page, Phys. Rev. D, 13, 198, 1976.

R.M.Wald, Living Rev. Relativ.,, 4, 6, 2001.

D.Kubiznak, R.B.Mann, JHEP, 1207, 033, 2012.

W.Javed, Z.Yousaf, Z.Akhtar, Mod. Phys. Lett. A, 33, 1850089, 2018.

. F.Simovic, I.Soranidis, Phys. Rev. D, 109, 044029, 2024.

. Y.Guo, H.Xie, Y.G.Miao, Nucl. Phys. B, 1000, 116491, 2024.

. S.Murk, I.Soranidis, Phys. Rev. D, 108, 044002, 2023.

. D.V.Singh, S.Siwach, Phys. Lett. B, 808, 135658, 2020.

. P.Paul, S.Upadhyay, D. Veer Singh, Eur. Phys. J. Plus, 138, 6, 2023.

. S.1Kruglov, Grav. Cosmol., 29, 57, 2023.

. M.Chabab, H.EIl Moumni, S.Iraoui et al., LHEP, 2, 2, 2018.

. CLi, PZHe, PLi et al, Gen. Relativ. Gravit., 52, 50, 2020.

. D.Grumiller, Phys. Rev. Lett., 105, 211303, 2010.

. S.F.Mirekhtiary, 1.Sakalli, Commun. Theor. Phys., 61, 558, 2014.

. RAli, T.CXia, R Babar, Gen. Relativ. Gravit.,, 56, 13, 2024.

. DAlli, T.CXia, RAli et al., Commun. Theor. Phys., 76, 095405, 2024.
. S.Mandal, S.Das, D.J.Gogoi et al., Phys. Dark. Universe, 42, 101349, 2023.
. B.K Berger, D.M.Chitre, V.E Moncrief et al., Phys. Rev. D, 5, 2467, 1972.
. D.Grumiller, W.Kummer, D.V.Vassilevich, Phys. Rept., 369, 327, 2002.

. M.Halilsoy, O.Gurtug, S.H.Mazharimousavi, Astroparticle Physics, 68, 1, 2015.
. C.HWu, Y.P.Hu, HXu, Eur. Phys. J. C, 81, 351, 202I.

. S.Carloni, D.Grumiller, F.Preis, Phys. Rev. D, 83, 124024, 2011.

. HXu, Y.C.Ong, M HYung, Phys. Rev. D, 101, 064015, 2020.

. HXu, M.H.Yung, Phys. Lett. B, 794, 77, 2019.

. T.R.Cardoso, A.S. de Castro, Rev. Bras. Ens. Fis., 27, 559, 2005.



