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Аннотация. TianQin —     ,  -

   2035 .       
  0,1  — 1 ,      

            ,       

,       .   -
    2014        . 

     Ключевые слова:   -   ,   
,  TianQin 

Введение. TianQin —      -
             . -

  ,   TianQin,    -

    (- ).       

         ,    -

      ,     

-     0,1  — 1  [1]. 

          -
        (  

      )     

(«,     »),     -

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

 TianQin    . 

    Методы  и материалы; результаты.   -  ; 
 .    TianQin,    

 2035 ,         10
–4

 ∼  

∼1 .  TianQin       -     
       ,       

     ~10
5
          

    .     ,  -
     ,  10

5
   -.   
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      ()   -
  ,  ,    
   ,     .  

   TianQin    -

       ,         -
       TianQin  .      

   ,  TianQin    -
         (   

   ,           

    ).     -
     2,5     5-  

. TianQin          -
  ,     -

        ,     ,    

             .     
      J0806 (     -

  ).     -
      , ,   -

 ,         
 / (SNR)  10 [1]. 

         TianQin    -

  «0123»,  4   ,  

                -

 . 

 «0»:     ,  
          -

   TianQin. 

 «1»:    (  LISA Pathfinder)  -

        -
 (drag free control)    .  

    «2»:        ~400…450  

(     - GRACE-FO).    —   
       .  

  —       -

   .  

 «TQ-3»:         

    TianQin       -
. 

 «0»   «1»   ,   -

 TianQin        TianQin  -

             -

       TianQin [2–4]. 

 «2»     2021 ,     
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TianQin-2      -   2026 .    
      «3»,   , 

       [5]. 

      Заключение.            
TianQin.       -  .   10   
 ,       ,      -
    .      -

   TianQin,     .  

  ,         

 ,   TianQin        -

  . 
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Abstract. TianQin is a space-based gravitational wave detector expected to launch around 

2035. It will detect gravitational waves in the frequency band 0.1 mHz 1 Hz, offering the 

chance to detect gravitational waves from a large variety of sources, such as merging mas-

sive black holes, galactic compact binary systems, and so on. The mission was officially 

proposed in 2014 and has passed a couple of major milestones.  
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Introduction. TianQin is a Chinese national project of a space-based gravitational 

wave (GW) detector with international collaboration. The project headquarters, the 

TianQin Research Center, is located at Sun Yat Sen University (Guangzhou-

Zhuhai). The GW detector will be constructed on three identical spacecraft, form-

ing a giant laser interferometer in a high geocentric orbit, and aiming to record GW 

radiation in the 0.1 MHz — 1Hz frequency band [1]. 

The project implementation involves the development of novel precision tech-

niques for inter-satellite range measurements (transponder-type laser interferome-

try) and compensating non-gravitational disturbances (”drag-free satellite”), along-

side the creation of innovative analytical methods for modeling spacecraft orbits, 

space constellation control, data processing and analysis. The TianQin mission im-

plementation has passed a couple of major milestones.  

Methods and materials; results. Stages of the project implementation; cur-

rent progress. Expected to be launched around 2035, the space-based GW detector 

TianQin aims to detect GW in the frequency range 10
4

 ∼ 1 Hz. TianQin will be an 

equilateral triangle constellation consists of three drag-free satellites, orbiting the 

Earth with orbital radii of about 10
5
 km. The spacecraft will be equipped with laser 

systems forming a laser interferometer with arm lengths of the order of 10
5
 km. 

The reference points of the interferometer are aligned with the test masses (TM) of 

the non-gravitational disturbance reduction system, so that the interferometer will 

measure the distance between these TMs in free fall. To protect the sensitive in-

struments from direct solar illumination, TianQin will use a scheme of consecutive 

three-month observation windows (continuous observations for three months, then 

a switch to safe mode for three months before resuming the next observations). 

With this scheme, the total duration of data collection will be 2.5 years during the 

5-year mission lifetime. TianQin aims to detect various astrophysical and cosmo-

logical sources of GW, including ultracompact galactic binary stars, mergers of 

massive black holes, capture of stellar objects by a massive black hole, and others. 

The double star J0806 (a candidate for an ultracompact binary white dwarf system) 

is selected as a calibration source. When the planned sensitivity of the main in-

strumentation is reached, the GW emitted by the calibration source will be regis-

tered in the first three-month observation cycle with a signal-to-noise ratio (SNR) 

of about 10 [1]. 

In order to realize the TianQin project, a technological roadmap, entitled 

“0123”, was drawn up. This roadmap envisages four stages of project realization, 

with each stage culminating in a corresponding scientific and practical output. 

Phase “0”: construction of a lunar laser ranging observatory that can be used to 

obtain high-precision orbital information of TianQin spacecraft. 

Stage “1”: launch of a single spacecraft (analog of LISA Pathfinder) into the 

Earth orbit to test the operation of non-gravitational disturbance reduction system 

(drag free control) and optical readout system.  

Stage “2”: launch of two satellites into the circular orbit of ~400÷450 km alti-

tude (analog of GRACE-FO). The technological goal of the mission is to test the 
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active type laser system for inter-satellite range measurements. The scientific goal 

of the mission is to create global and regional models of the Earth's gravity field.  

Stage “3”: launch of a constellation of three satellites to form the TianQin 

space GW detector and conduct GW detection in space. 

Both Stage “0” and Stage “1” have been successfully carried out, which have 

prepared TianQin to precisely range to the TianQin satellites with laser ranging and 

have demonstrated the principle capability of drag-free control for TianQin. Stage 

“2” has been officially approved in 2021 and a pair of TianQin-2 satellites are ex-

pected to be launched around 2026 to demonstrate the inter-satellite laser interfer-

ometry technology for TianQin. Various preparation work for Stage “3”, including 

science study, mission study and technology development, has also been carried 

out. 

Conclusion. Formally, the first half of the TianQin project has been passed. 

Two phases of the mission have been realized. Over the past 10 years, significant 

progress has been made, both in developing the mission's science objectives and in 

developing the necessary technology. The second half of the work to realize the 

TianQin mission is forthcoming and may prove to be the most challenging. How-

ever, the work that has already been completed, along with the rate at which it has 

been implemented, provides assurance that the TianQin mission will be accom-

plished and that the scientific objectives of the mission will be achieved. 
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