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

             

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

.        -

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

.  

       Ключевые слова:    -  ,  , 
  

      Введение.      -     
              

        .  -

           -

  ()     
(       -) [1],       
 .       

 [2]       -
  .    ,       -

 ,      , 

  ,      ,    -

   . 

       Методы  и материалы; результаты.     -
  1            ,  2          

(       ),      .  1 -
    (    ) 

 ,           

   .          -

  .       -

                «»  

 «»        -

 —   «» [3]. 
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Разность показания часов на солнечном зонде «Паркер» 

 относительно Солнечной системы при его движении по орбите 

 

                

        «         »        
       5,4.             

          23,6. 

  Заключение.       ,       -

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

         ,     .     

         

  ,       

                  .  
           
 ,   .  
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Abstract. The possibility of accelerated passage of cyclically moving physical processes in 

the space with dipole anisotropy is considered. The observer’s equivalent space moving 

with constant velocity in isotropic physical space is considered as a space with dipole ani-

sotropy. Numerical estimates of the acceleration of cyclically moving physical processes in 

space with dipole anisotropy are made on the example of the motion of artificial satellites 

and planets of the Solar System along the heliocentric orbit. 

Keywords: special theory of relativity, time dilation, dipole anisotropy 

Introduction. According to the special theory of relativity, there is a possibility of 

controlled slowing down of moving physical processes relative to a stationary ob-

server. Modern concepts of the expanding Universe allow us to introduce a con-

comitant inertial reference frame (IRF) associated with physical space (PS) [1], 

which is also concomitant with respect to the relic radiation. The observed property 

of dipole anisotropy of the relic radiation [2] determines the non-zero peculiar ve-

locity of any observer in the Universe. The isotropic FP, in which the observer 

moves with constant velocity, is equivalent to the space with dipole anisotropy, in 

which, as it will be shown in this paper, the accelerated course of cyclically moving 

physical processes is possible 

Methods and materials; results. Let us associate the observer and the corre-

sponding IRF1 with the solar system, and IRF2 with a space object moving along an 

elliptical orbit around the Sun. If IRF1 has a non-zero velocity of motion (pecular 

velocity of the Solar System) relative to the PS, it is equivalent to the motion of an 

arbitrary space object in the FP with dipole anisotropy. Otherwise, the motion of 

space object in an isotropic PS takes place. Fig. shows the results of calculations of 

the difference of the clock reading on the space object relative to the Solar System 

for the «isotropic» and «anisotropic» cases on the example of the fastest artificial 

object — the Parker Solar Probe [3]. 

Taking into account the dipole anisotropy of space at each full revolution of 

Parker Solar Probe around the Sun introduces a change in the difference in the 

clock reading of 5.4 ms. All this leads to an accumulating additional error in de-

termining the coordinates at each full revolution of 23.6 km. 
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Difference in clock readings on the Parker Solar Probe relative to the Solar System 

 

Conclusion. A clock cycling in a PS with dipole anisotropy can have an accel-

erated rate compared to a similar clock moving in a conventional PS. For Solar 

System objects, the accumulating deviation of clock readings on the space object is 

determined by the period of rotation around the Sun, orbital ellipticity, and orbital 

velocity, and amounts to units of milliseconds per one full orbital revolution. The 

deviation of clock readings is associated with an additional error in determining the 

coordinates of the space object, reaching tens of kilometers. 
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