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Аннотация.                
     ().   

        ( 
          ),     , ,  

          .      -

   ,       
 ( ),        ,   -

      .           -
           .       

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

         -
            .        

GAIA.         -        
 .        -

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

Ключевые слова:    -  ,  , 
  GAIA 

      Введение.    ()    -

      -  .     

    [1]  «   — ».   

         ().   -

          -

              ,         -

        ,        

       .        , 

                 -
    .       -

 ,      ,  
    ,    . 

          
[2],        -    .   

                  -
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   Dark Energy Spectroscopic Instrument (DESI) [3], -

           -

      —  .  , -

              

. 

Методы результаты  и материалы; .   -  
    ,      

  (,  )     -

      (,  ).  -

                

.       ,       
         ,        

     ,       -

                         

            .  

           ,   
           -

.    ,     .  

             
(   ) Sgr A*         (  ),   

   .        
: S2, S21, S23, S4711, S4, S62.           
        . 

           .   -

     ,    (VFTS-243)   
B,    . .  GAIA.           

   .1      . 

   [4]    -

,        ,     

 :     ,   , -
        ,    -

             .  

      -

        .  -

 [4],    ,    

,   10
–4

  10
–2

 / 2
,         

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

                 

      .   S2, GAIA BH1, GAIA 

BH3. ,       -     
                   

         ( 10 ),   
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         -

 .   ,         
            

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

    GAIA,       -
   (  ,  , 

 ),         

 .  
       -

  «   — ».  ( )  -

          

  ,       -

 ,       . 

      Заключение.            
       [4],  , -

              ( 

         )      (
   ;    ,   -

           ).    2024 .   

            

 GAIA       - 
  ,  10

–4
  10

–2
 / 2

.     
,    ,          -

                      
        -

 1.5 /2
,           

            . 

              

     . 

              

,   :         

 Gaia (2024),   .     -
                

,     ,        -
     .     Gaia DR3 4318465066420528000 

(0.59 )  Gaia DR3 4373465352415301632 (0.48 )   -

                 
 , ,     
 . 

          

       ,      
   .  
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Abstract. The paper presents some methods and preliminary results of the observational 

search for traversable wormholes (WHs). The basic model system under consideration is a 

traversable WH of the simplest type (a stitching of two Schwarzschild spaces), object A on 

the other, unobservable, side of the WH neck and object B on the observable side. A num-

ber of real objects, currently identified as black holes (BHs), are taken as candidates for 

WH. BHs of stellar masses in double systems are considered, as well as a supermassive BH 

in the center of the Galaxy. The objects A and B are stars of different classes. The main 

theoretical model is based on the search for an additional perturbing acceleration and its 

characteristic systematic influence on the observed motions of objects in the vicinity of the 

supposed candidates for WH. Data from the GAIA space observatory are used to test the 

model. In order to verify the model, a catalog of the most promising double objects is com-

piled. For some real systems, the perturbing additional accelerations and the characteristic 

velocity periodicities caused by them are estimated. 

Keywords: traversable WH, gravitational disturbances, GAIA space observatory 

Introduction. Wormhole (WH) is space-time structure of nontrivial topology. 

WHs were first proposed by Einstein and Rosen [1] as an “Einstein — Rosen 

bridge”. WHs are solutions of classical GR along with black holes (BHs). Due to 

the repeated confident detection of BHs by means of both observations of objects 

in their neighborhoods and new methods of gravitational-wave astronomy, the 

search and identification of WHs becomes an urgent task. BHs and WHs have 

characteristic astrophysical properties that cannot be reliably distinguished at the 

current level of models and observational accuracies. However, such a property of 

BHs as traversability, which is characteristic of a wide theoretical class of such ob-

jects, may allow us to obtain astrophysical properties characteristic only of WHs. 

The traversability of the WHs can be ensured both by means of ordinary matter [2] 

and exotic matter. Traditionally, the introduction of exotic matter to stabilize the 
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throat is confirmed by recent studies of the Dark Energy Spectroscopic Instrument 

(DESI) [3], according to which the earlier Universe was dominated by an exotic 

form of dark energy, phantom energy. Thus, passable WHs receive the indirect sta-

tus of realistic objects. 

Methods and materials; results. We consider methods of possible detection 

of traversable WHs based on the gravitational influence of a perturbing object (star, 

object A) on the here side of the stable neck of the WH on the motions of the ob-

served object (star, object B). For simplicity, the WH has a topological structure of 

two stitches of Schwarzschild spaces. Despite the fact that the simplest Schwarz-

schild WH cannot be traversable, we adopt such an approximation without taking 

into account the metric near the neck due to the fact that, based on the considera-

tion of real astrophysical systems, the object B is at a considerable distance from 

the WH and the asymptotic Schwarzschild approximation may be applicable. Two 

different systems containing a WH candidate are investigated.  

The supermassive BH Sgr A* in the center of the Galaxy and a number of stars 

(B objects) orbiting elliptically around it are considered as candidates for a WH. 

The following stars act as objects B: S2, S21, S23, S4711, S4, S62. Model stars in 

elliptical orbits act as object A on the other side of the WH neck. 

We consider candidates to WHs in the form of stellar-mass BHs. The role of 

object B is played by neutron stars, O-class (VFTS-243) or B-class stars, including 

GAIA objects. Model stars in elliptical orbits also play the role of object A on the 

other side of the WH neck. 

The authors [4] studied the additional perturbative acceleration created by ob-

ject A for object B, which depends on the parameters of the systems under consid-

eration: the mass of the WH candidate, the radius of its neck, the radial distance of 

the observed object from the neck, and the pericentric and apocentric distances of 

the perturbing object A. In the model under consideration, a significant advantage 

is the independence of the effect from the specific choice of the metric of the tra-

versable WH. It has been shown [4] that the magnitude of the perturbing accelera-

tion estimated for real objects varies from 10
–4

 to 10
–2

 cm/s
2
, which in the future, if 

the accuracy of observations is increased, will allow us to detect the desired effect.  

In this paper we present new results concerning possible ways of revealing 

characteristic periodic motions of objects B under the influence of objects A. The 

systems S2, GAIA BH1, GAIA BH3 are considered. It is shown that the identifica-

tion of the effect of perturbing acceleration on the basis of observations of the radi-

al velocity of object B and its comparison with the expected Keplerian velocity 

requires long observations (from 10 years), but can be improved by using filters 

from the sought signal of known profile. We also note that for stars in the galactic 

center, the effect of perturbing acceleration dominates over the main competing 

effects (perturbation from surrounding stars and from the dark matter halo), and the 

accuracy of determining the acceleration of a star in the pericenter of the orbit of a 

double system from GAIA data, estimated as a function of the errors in observing 

the parameters of the double system (masses of each component, orbital eccentrici-
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ty, and period), is already comparable to the model-predicted calculated value of 

the desired effect.  

In order to systematically analyze these effects, a catalog of stellar-mass “BH — 

star” pairs was constructed. Stars (objects B) should be selected according to the 

principle of velocity and acceleration values determined with the smallest errors, as 

well as those not subject to significant accretion effects. 

Conclusion. In this paper, we continue the search for observational manifesta-

tions of traversable WHs with stable necks, namely, studies of the effect of the per-

turbing acceleration of object A (located on the other side of the neck) on the 

known observable objects B (stars around the center of the Galaxy; stars in systems 

containing stellar mass BH as the second component). As of 2024, the accuracy of 

determining the acceleration of a star in the pericenter of the orbit of a double sys-

tem in the GAIA astrometric project is comparable to the model-predicted calculat-

ed magnitude of the desired effect, from 10
–4

 to 10
–2

 cm/s
2
. When considering syn-

thetic systems consisting of a traversable WH, object A and a neutron star as object 

B on the observer's side with a special selection of masses and orbital parameters, 

the effect of perturbative acceleration reaches values of the order of 1.5 cm/s
2
, 

which makes the studied gravitational effect critically important for the search for 

traversable WHs in our Galaxy. 

The further strategy of search for nontrivial structures in the Universe should 

include the following stages. 

1. Study of dynamical effects in selected astrophysical systems, namely:  

a number of objects in broad double systems from Gaia mission (2024) data con-

taining dark objects. As part of this task, it is planned to organize an observational 

program at the BTA telescope of SAO RAS, both in the optical range and in the 

spectroscopic measurement mode. Of the selected objects, the GAIA DR3 

4318465066420528000 (0.59 kpc) and GAIA DR3 4373465352415301632 (0.48 

kpc) systems are available for observations at the BTA and represent promising 

candidates for compiling an application, organizing, conducting an observational 

program, and processing the results. 

2. Calculation and modeling of stochastic gravitational fields in order to take 

into account their influence on the gravitational perturbations that object A will 

exert on object B. 
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