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At the initial stage of its development, general relativity (GR) was verified and
confirmed in a weak gravitational field limit. However, with the development of
astronomical observation technologies, GR predictions in a strong gravitational field,
such as the profile of the X-ray iron K« line (in the case if the emission region
is very close to the event horizon), the trajectories of stars near black holes and
the shapes and sizes of shadows of supermassive black holes in M87* and Sgr A*
began to be discussed and confirmed. In 2005, it was predicted that a shadow formed
near a supermassive black hole at the Galactic Center could be reconstructed from
observations of ground-based global VLBI system or ground-space interferometer
acting in millimeter or submillimeter bands. In 2022, this prediction was confirmed
since the Event Horizon Telescope (EHT) Collaboration reported about a shadow
reconstructions for Sgr A*. In 2019, the EHT Collaboration presented the first image
reconstruction around the shadow for the supermassive black hole in M87*. In 2021,
the EHT Collaboration constrained parameters (“charges”) of spherical symmetrical
metrics of black holes from an allowed interval for shadow radius in M87*. In
2022, the EHT Collaboration constrained charges of metrics for the supermassive
black hole at the Galactic Center. Earlier, we obtained analytical expressions for the
shadow radius as a function of charge (including a tidal one) in the case of the
Reissner—Nordstrom metric. Based on the results of the shadow size evaluation for
M87* done by the EHT Collaboration, we constrained a tidal charge. We discussed
opportunities to use shadows to test alternative theories of gravity and alternative
theories for Galactic Centers.

Ha nauasbHOM 3Tane pasBuTus o6iias Teopust otHocutesbHoct (OTO) nosnyuua
MPOBEPKY M TMOATBep:KIeHHe B Mpefese cjJaboro rpaBUTAalMOHHOTO moJsi. OpHako
C pa3BUTHEM TEXHOJIOTHH acTPOHOMHUYECKHUX HaOJIOfeHWH Hayald O0OCYXIaTbCs U
nonTBepxkaathes npenckasanus OTO u B cuJIbHOM rpaBUTALIMOHHOM T0JIe, TAKHE Kak
npoduib PEHTTeHOBCKOH JIHHHM keje3a Ko (B ciydae, ecau 00/1aCTb H3JIYUYEHUs
HAaXOAUTCSl OYeHb OJIU3KO K TOPU30HTY COOBITHH), TPAEKTOPHM YaCTHI[ M 3BE€3[Ibl
BOJIM3U YePHBIX JbIP, a TaKKe (DOPMBI U pa3Mepbl TeHel CBepXMaCCUBHBIX UEPHBIX JIbIP
B M87* u Sgr A*. B 2005 r. 6bl70 mpenckasaHo, YTO TeHb UEPHOH JbIPbI B TaJaKTH-
YeCKOM LIeHTPe MOXKeT OBbITh BOCCTAHOBJIEHA C MOMolIbio Metona Hadmonenuit PCI1b
B MHUJUIUMETPOBOM HJHM CYOMHJIJIIUMETPOBOM [Hara3oHe, 4TO OBIIO MOATBEPKIEHO
pe3yJibTaTaMU aHaJ/iM3a H300parkeHHs1 TeHH YepHOU AbIpbl AJsi Sgr A*, mosyueHHbIMH
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kosnabopauueii «Teseckon ropusonta cobeituii» (TTC) B 2022 r. B 2019 r. komanaa
TI'C npencraBuia nepBylo PeKOHCTPYKLHIO H300paxKeHHsI BOKPYT T€HH CBEPXMacCHB-
HOU 4epHOH nplpel B M87*. B 2021 r. xomanna TI'C orpannuusa napameTpsl («3aps-
Ibl») ChepruecKU-CUMMETPHUYHBIX METPHUK YEPHBIX ABIP AOMYCTHMBIM HHTEPBAJIOM IS
panuyca Tenu B M87*. B 2022 r. xosnna6opauus TI'C pekoHCTpyHpoBasa TeHb BOKPYT
ueHTpa ['anakTHKK U OrpaHHyYMI/Ia 3HaYeHHs IoKasaTesel AJ1si CBePXMaCCHBHON YepHOH
IbIpbl. PaHee ObliM TOJy4eHbl aHAJUTHYECKHE BbIDAXKEHMS [/ pafuyca TeHH Kak
(GyHKUMH 3apsiaa (B TOM YMCJ/e TIPUIMBHOTrO) B cydae MeTpuku Peiiccnepa—Hopuncrpe-
Ma. Ha ocHoBe pe3ysbraToB OLeHKH pa3Mmepa TeHH njs M87*, BbirnosHeHHOH KOMaH-
no#t TI'C, orpannuen npunuBHOH 3apsin. O6CyKIa0TCs BO3MOXKHOCTH HCIIOJMb30BaHHUS
TeHel /15 NPOBEPKH a/JbTePHATHBHBIX TEOPHH IDaBUTALUK U aJbTePHATHBHBIX TEOPHI
AJ151 TaJ]aKTHYECKHUX LeHTPOB.
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