DHU3HUKA DJIEMEHTAPHBIX YACTHL U ATOMHOI'O S/1PA
2023. T.54, Boin. 5. C. 1110-1111

TRAJECTORIES OF BRIGHT STARS AND
SHADOWS AROUND SUPERMASSIVE BLACK
HOLES AS TESTS OF GRAVITY THEORIES

A. F. Zakharov *

National Research Centre “Kurchatov Institute”, Moscow
Joint Institute for Nuclear Research, Dubna

General relativity (GR), created more than a century ago, has been verified in
various experimental and observational tests. At an early stage of its development,
the GR predictions were tested in problems where the gravitational field is weak and
relativistic corrections can be considered as small perturbations of the Newtonian
theory of gravity. However, in recent years, due to the progress of new technologies,
it turned out to be possible to verify the predictions of GR in the limit of a strong
gravitational field, as was done to verify the predictions about the profile of the
X-ray line of iron K, estimates of the gravitational wave signal during the merger
of binary black holes and/or neutron stars and during the restoration of the shadows
of black holes in Sgr A* and M87*. Groups of astronomers using the Keck and VLT
(GRAVITY) telescopes confirmed the GR predictions for the redshift of the spectral
lines of the S2 star near the passage of its pericenter (these predictions were done
in the first post-Newtonian approximation). It is expected that in the near future,
observations of bright stars using large telescopes VLT (GRAVITY), Keck, E-ELT,
and TMT will allow us to verify the predictions of GR in the strong gravitational
field of supermassive black holes. Observations of bright stars in the vicinity of the
Galactic Center and reconstructions of the shadows of black holes allow us not only
to verify the predictions of GR, but also to obtain restrictions on alternative theories
of gravity.

O61was teopust otHocutesabHocTH (OTO), co3nanHasi GoJsiee Beka Hasal, Mpolsia
MPOBEPKY B Pa3/MUHbIX SKCIIEPUMEHTAJNbHBIX U HaOJOfaTeNbHBIX TecTax. Ha paHHe#
cTafuu cBoero passutus npeackasanus OTO npoepssuch B 3anayax, rjae rpaBuTa-
LIMOHHOE ToJie ¢/1ab0e U PeJISTHBUCTCKUE TOMPAaBKH MOXKHO PACCMaTPUBATh KAK MaJible
BO3MYIIEHHs] HBIOTOHOBCKOH TeopuH rpaBuTalud. OfHAKO B MOC/ENHHE [OIbl B CBSI3H
C pa3BUTHEM HOBBIX TEXHOJIOTHH 0Ka3aJoCh BO3MOXKHO MPOoBepUThb npeackasanuss OTO
B Ipeliesie CHJIbHOIO I'PABUTALIMOHHOIO MOJs, KAaK 3TO ObLIO CHEJaHO C MPOBEPKOH
NpefcKa3aHui o MmpoduJie PeHTTeHOBCKOH JIMHUU 2kesie3a K, OLEHOK I'DaBUTALMOH-
HOrO BOJIHOBOTO CHTHAaJia TMPU CJAHSIHUH NBOMHBIX YEPHBIX ABIP W/WJIM HEHTPOHHBIX
3Be3[ ¥ MPH BOCCTAHOBJEHHH TeHeH uepHbIX IbIp B Sgr A* u M87*. I'pynmsl acTpo-
HOMOB ¢ momolibio Teseckonos Keck u VLT (GRAVITY) noarsepauiu npeackasaHust
OTO B mepBoM MOCTHBIOTOHOBCKOM TNPUOJNHKEHHH AJS KPACHOTO CMEIEHHs CIeK-
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TpaJbHBIX JUHUH 3Be3nbl S2 BOJM3H MPOXOXKIEHHs ee mepuueHTpa. OXupaercs, uTo
B OJnxafileM OyayleM HaOMIONeHUs] IPKUX 3BE3[ C MOMOLILbI0 OOJBLIMX TENECKONOB
VLT (GRAVITY), Keck, E-ELT u TMT nosBoasit npoBeputh npenckazanus OTO
B CHJIbHOM IPaBHTALMOHHOM I0Jle CBEPXMAaCCHBHBIX YepHbIX Ablp. HabmoneHus spkux
3Be3[ B OKPECTHOCTSX [a/lakKTHUecKoro LeHTPa ¥ PEKOHCTPYKLHH TeHel uepHbIX IbIp
M03BOJISIIOT He TOJbKO MpoBeputh npenckasanusi OTO, HO W MONYYUTh OrpaHUUYeHHs
Ha a/ibTepHATHBHbIE TEOPHU TPaBHTALKH.
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