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Aunnoranus. IIpeacTaBieHo onKMcaHWe OCHOBHBIX 3a1ad B 00JacTH acTpO(U3MKH U (QyH-
JTaMEHTAILHOM TpaBHWTAIMH, KOTOPHIC IUIAHUPYETCS pEIlaTh C MOMOIIBI0 KOCMHUYECKHX
Ja3epHBIX MHTEPHEPOMETPOB Il U3MEPEHHS I'DAaBUTALMOHHBIX BOJH B MI'Il Iuama3oHe
YaCTOT, HAXOMALIMXCSA B CTaauH pa3paboTkh. KOHKpETHBIE IPUMEpPHI JaHbI Ul YyBCTBHU-
tenpHOCTH mpoekra TianQin (KHP).

KiroueBble cjioBa: KOCMUYECKUE Jla3epHbIe UHTEPPEPOMETPHI, TPABUTALMIOHHBIE BOJIHBI,
TEOpHs IT'PaBUTALMH, KOCMOJIOTHS

BBenenue. PazpabaTeiBacMble B HACTOSIIEE BPEMsI MPOCKThI KOCMHUYECKHUX Ja3ep-
HBIX UHTEPPEPOMETPOB IS JAETEKTUPOBAHUs IpaBUTAIMOHHBIX BOJH (I'B) B MI'I
JMAana30He YacTOT BKIFOYAIOT KOH(MUIYpAIHIO U3 3 CIIyTHUKOB HAa I€OCTAllMOHAPHOMN
(TianQin) wim reamonentpuyeckoii (LISA, Taiji, Decigo) opbure. Tummunoe pac-
CTOSTHHE MEKIy CITyTHHKamMu L = 10°-1,5x10°~10° kM. LleneBbie napameTpsl Tian-
Qin: mym m3mepenmust monoxerust SV = 107 m I'if 2 tmym ocTaTOUHBIX YCKOPEHHMIA
gY 2a = 10 Pm T [1]. OcHoBHBIE acTpodu3ryeckue 3aqau — 0Opa3oBaHUE U
pocT cBepXMacCHBHBIX YepHbIX JbIp (CMY]I), ux cBsA3b ¢ ranakTukamu. OyHIaMeH-
TanbHas ¢usuka: nposepka OTO B pexxume cuibHOrO nojisi. KocMonorus: uctopus
pacmpenust BeeneHHorW, n3MEpEHne KOCMOJIOTUYECKUX IapaMeTpoB. Bo3mMokHas
HoBas (pusuka: I'B ot ¢as3oBbeix mepexomos 1 poma B panneii BeenenHol, mpoBepka
pacumpennii OTO u MOKCK HOBBIX (PYHIAMEHTAIBHBIX Touei [1].

Metoabl u MatepuaJibl. [locTaBiaennbie 3a1aun OyAyT peliaTbCsl MyTEM H3-
mepenust I'B or I'amakTHuecKux UCTOYHHUKOB (yJIBTPAaTECHBIEC TBONHBIE CHCTEMBI:
ABOIHBIC Oenble KapiaukH, cuctembl THra AM CVn ¢ opOuTanbHBIM [IEPHOIOM Jie-
CATKH MHHYT), OT CIMBAIOIIMXCS ABOMHBIE YJI 3BE3IHBIX MAcC 0 KPacHBIX CMe-
menuii Z ~ 0, ot cnussare CMYJI ¢ GOIBIINM OTHOIICHHEM MAcC ( ~ 1075—1077,
KOTOpBIE MPOXOIAT MHOIO IUKIOB 0 CusHusA ~ 1/(, pe3Kko yBeau4yuBas OTHOIIIE-
HME CHUTHAJIA K IIyMy (TOPM30HT perucTpauuu a0 z ~ 3). ByayT Taxke u3MepsaThes
ciusaus CMYJT u usmepsathes ¢dasel ['B mocie3sona nocie causaus (no z ~ 10).
WNuTtpuryromiei aBisieTcsl 3ajiadya u3MepeHus: ctoxactuyeckoro pona I'B ot coso-
KyITHOCTH  acTpO(U3MUECKUX HCTOYHUKOB U Kocmoiorudeckoro ['B-¢dona.
B nacTosimmee Bpemsi umMeeTcss O4eHb MHOTO MOJIENIEH U BBICOKA BEPOSITHOCTh OOHA-
py’keHus Takoro ¢oHa.

3akiouenue. PazpabarpiBaemble CerogHs KOCMUYECKHE JIa3epHbIe UHTEp(dE-
pomerper (LISA, TianQin, Taiji, DECIGO) nmaror yHHKaabHYI BO3MOXHOCTh
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HabmoaeHus actpodusnueckux I'B ucrounukoB u kocMmosoruueckux I'B ¢onos
B MUJUIUTEPIOBOM JHaa3oHe 4acToT. [Iporpecc B TEXHOIOTUAX KOCMUYECKON Jia-
3epHON MHTEPPEPOMETPHUHU MO3BOJISAET JOCTHYHL TPEOYEMOM TOUHOCTH K YCTAHOB-
nenHbM cpokam (= 2034) [2]. Bosbiioe oTHOIIEHWE CHIHANA K ITyMY JJIs aCTpPO-
(GU3HMUECKMX UCTOUHHMKOB B MII[ JUana3oHe IO3BOJISET IPOBEPITH HEIUHEHHbIE
spdexte OTO u ee pacmmpeHuii, HOBYI0 (PU3MKY U CTaBUTh HE3aBUCHUMBbIE OTpa-
HUYCHHS Ha KOCMOJIOTHYECKHUE rmapameTpsl [3].
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Abstract. The description of the main problems in the field of astrophysics and fundamen-
tal gravitation, which are planned to be solved with the help of space laser interferometers
for measuring gravitational waves in the mHz frequency range, which are under develop-
ment, is presented. Specific examples are given for the sensitivity of the TianQin project
(PRC).
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Introduction. Space laser interferometers currently under development for the detec-
tion of gravitational waves (GW) in the mHz frequency range include a configuration
of 3 satellites in geostationary (TianQin) or heliocentric (LISA, Taiji, DECIGO) or-
bit. Typical satellite spacing is L=10°...1. 5><105...106 km. Target parameters of
TianQin: ;)osmon measurement noise 8”2 =10"*m Hz"?, residual acceleration noise
S'2.=10""m sHz " [1]. Main astrophysical problems — formation and growth of
supermassive black holes (SMBHs), their relation to galaxies. Fundamental physics:
verification of GR in the strong field regime. Cosmology: history of the expansion of
the Universe, measurement of cosmological parameters. Possible new physics: GW
from phase transitions of the 1st kind in the early Universe, checking of GR exten-
sions and search for new fundamental fields [1].
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Methods and Materials. The scientific tasks will be solved by measuring
GWs from Galactic sources (ultrashort-period binary systems: double white
dwarfs, AM CVn-type systems with orbital periods of tens of minutes), from merg-
ing binary BHs of stellar masses up to redshifts z ~ 0, from merging SMHDs with
large mass ratios q ~ 10-5-10-7 that go through many cycles before merging ~ 1/q,
dramatically increasing the signal-to-noise ratio (recording horizon up to z ~ 3).
There will also be measurements of SMBH mergers and the post-merger GW ring-
down phases after the merger (up to z ~ 10). The task of measuring the stochastic
GW background from astrophysical sources and the cosmological GW background
is exciting. Currently, there are very many models available and the probability of
detecting such a background is rather high.

Conclusion. Space laser interferometers (LISA, TianQin, Taiji, DECIGO) be-
ing developed today provide a unique opportunity to observe astrophysical GW
sources and cosmological GW backgrounds in the milliHertz frequency range. Ad-
vances in space laser interferometry technologies make it possible to achieve the
required accuracy by the target date (= 2034) [2]. The large signal-to-noise ratio
for astrophysical sources in the mHz range allows us to test nonlinear GR effects
and GR extensions, new physics, and to place independent constraints on cosmo-
logical parameters [3].
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