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Аннотация.            -   
.        -

  (-),      -
  .          

      .    -

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

          

  ,    . 

      Ключевые слова:     ,   , 
   

Введение, методы  и материалы, результаты.    -

       .  1913 

        [1],    1915 

          .   
                      ,   

     -       
 .       
  1955  [2]     .   ,  

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

         1926  1928  

    —     —   
        -

    .              

      .    -

        .  
   ( )    

   –      .  -

        ,     1918  
          ,   

     ,     

      .  -

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

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

    ,      
  -  ,     . 

          -
         [3]    

          

 .      -

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

 ,  ,      . 

       -
  .       -
   ,        -
    . 

Заключение.   -      -        
,     ,       -

           -
        .    ,      

  - ,         

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

        ,       

  ,         -

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

      -

         .    ,   

        . 
       -     ,  

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

   ,     . 

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

      .    -  
 - ,          . 

 -        ,  , 

      .      -

 .          -

                 

             ,   -
        , ,   

  . 



  264  Москва, МГТУ им. Н.Э. Баумана, 7–10 июля 2025 г.   

Список источников 

[1] Einstein . Entvurf einer verallgemeinerten Relativitatstheorie und Theorie der Gravitation. Z. 

Math. und Phys., 1913, vol. 62, pp. 225–261.  

 [2]  Einstein . Relativistic Theory of the Non-Symmetric Field. The Meaning of Relativity, Prin-

ston, 1955. 

 [3]  Pestov I.B. Complete General Relativity. Phys. Part. Nucl., 2023, vol. 54, pp. 1063–1065. 

Essence of Dark Vatter 

 Pestov Ivanhoe Borisovich  Pestov@theor.jinr.ru 
SPIN-code: 1234-5678 

JI NR, Dubna, Russia 

Abstract. Within the framework of the field theory of gravity, a theoretical description of 

dark matter is conducted. We associate dark matter with a unique generally covariant non-

Abelian gauge field (K-field), which interacts only with the gravitational field and does not 

interact with the spinor field. The electromagnetic field is a singlet state of the K-field. The 

mechanism for generation the mass of the K-field is inherent in the field itself and does not 

require the use of any additional fields. It is shown that the possibilities of observing and 

using a new form of energy are mainly related with generally covariant law of energy con-

servation that holds in all cases. 

Keywords: dark matter, field theory of gravitation, generally covariant non-Abelian gauge field 

Introduction, methods and materials, results. The idea of constructing a theory 

of gravitation on the basis of field concepts was put forward by Einstein. In 1913, 

the tensor gravitational field was introduced [1], which enabled explaining the rota-

tion of Mercury's perihelion in 1915. Subsequent research by Einstein has been 

actually aimed at finding a field that could be a carrier of gravitational charge in 

some way analogous to the elementary electric charge. The search for a field theory 

of gravitation continued until 1955 [2] and was not fully completed. For compari-

son, we note that the possibility of constructing electrodynamics based on field rep-

resentations was discovered by Schrodinger and Dirac in 1926 and 1928, respec-

tively. They established the Maxwell — Schrodinger and Maxwell — Dirac 

equations and introduced the corresponding fields as possible carriers of the elec-

tric charge. In fact, the problem of describing the right-hand sides of Maxwell's 

equations within the framework of field representations was solved. Based on these 

equations, the observed spectrum of the hydrogen atom was successfully explained. 

The development of the field theory of electrodynamics (quantum mechanics) 

based on the Maxwell-Dirac equations led to the creation of the Standard Model. 

The idea of gauge or internal symmetry, first proposed by Weyl in 1918 on the ba-

sis of the generally covariant concepts of Einstein 's theory, gained the fundamental 

importance in the Standard Model, but did not find heuristic application in general 

relativity itself. The internal symmetry transformations are unseparable from field 
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representations, since they concern field functions and do not affect coordinates. 

Thus, internal symmetry is related with phenomena that cannot be described based 

on classical concepts. However, the Standard Model is not a fully completed field 

theory of electrodynamics, since the nature of quark-lepton symmetry, the number 

of generations, and confinement are unclear. 

The problem of describing the right-hand side of Einstein's equations on the 

basis of field representations was solved in [3] on the basis of generally covariant 

geometric representations and generally covariant gauge symmetry, closely related 

to them. This work is devoted to the physical interpretation of the results obtained 

in that work, including in the context of the of so-called dark matter and dark ener-

gy. The existence of dark matter is predicted by observations on cosmological 

scales. Detecting dark matter in laboratory experiments is very difficult because of 

the existence of a vast number of different models. 

Conclusion. Since the K-field does not interact with fermionic matter, we can 

conclude that it is affected by the gravitational field it creates, and this effect is noticea-

bly manifested as geodesic motion. It is then natural to assume that the core of stars is a 

concentration of K-field energy, and the shell consists of fermionic matter that fell onto 

this core. The star can throw off the shell in an explosive way and stop shining. 

If the K-field creates a bundle of gravitational energy whose potential energy 

is positive, then this should lead to an expansion of the region of space occupied by 

this bundle and a corresponding change in the behavior of the fermionic matter lo-

cated in this region. 

It becomes clear that dark energy is simply the energy of the gravity field and 

an inclusion of the cosmological constant into the theory will increase its density 

by a constant factor. 

Evidence of dark matter was discovered nearly a century ago, but until now 

only gravitational interaction of this matter was confirmed. The K-field has the 

same property, and it should be in correspondence with dark matter. Since the K-

field does not interact with fermionic matter it is clear where there is no need to 

look for dark matter. All that remains is to rely on the energy conservation law. To 

start with, we can turn to such a natural physical phenomenon as a solar eclipse, 

collecting facts about the unusual behavior of some devices in the shadow region, 

where the density of electromagnetic noticeably decreases and, consequently, the 

density of gravitational energy noticably increases. 
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