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Аннотация.           -

        ,        

                  
,      .     -

  TianQin (). 

Ключевые слова:   ,  , 

 ,  

 Введение.        -

           ()   

     3    

(TianQin)   (LISA, Taiji, Decigo) .  -
   L = 10

31,5×10
510

6
  .   Tian-

Qin:      S
1/2

x = 10
12  1/2

,     

S
1/2

a = 10
15  -21/2

 [1].    —   
    (),     . -

 :        . :  
    ,   .  

   :     1     ,  
          [1]. 

Методы  и материалы.      -
     (  : 

  ,    AM CVn    -

 ),         -
  z ∼ ∼ 0,           q  10

5
–10

7
, 

       ∼ 1/q,   - 
     (    z ∼ 3).    

           (  z ∼ 10). 

        -

            -.  
           -
  .  

Заключение.     -
   (LISA, TianQin, Taiji, DECIGO)    
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            

    .     -
        -
  (≳ 2034) [2].        -

                  

      ,       -
    [3]. 

Работа поддержана грантом РНФ 23-42-00055. 
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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). 

Keywords: space laser interferometers, gravitational waves, theory of gravitation, cosmology 

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
3
…1.5×10

5
…10

6
 km. Target parameters of 

TianQin: position measurement noise S
1/2

x=10
-12

m Hz
-1/2

, residual acceleration noise 

S
1/2

a=10
–15

m s
–2

Hz
–1/2

 [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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