
   XXIV Международная научная конференция «Физические интерпретации теории относительности»  281

УДК 53.01 

Новая релятивистская космология, основанная на принципе 
масштабной инвариантности 

 Рабинович Александр Соломонович   arabinowitch17@gmail.com 

Московский институт электроники и математики НИУ ВШЭ, Москва, Россия 

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

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

              

.             .   

          

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

                      

   ,        . 

       Ключевые слова:       ,  , 

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

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

   CDM ,    -

        .       

  ,   ,       -
     [1],    .    

            

       [2, 3],     ,    

      .        

 ,       -

        .  

        -

      [4].    ,   -
   ,    . 

Методы результаты  и материалы; .   -   [5, 6] 
         ,   ,   

      -
  ,   .    -

          -
         .       :  

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

 .     ,  ,     -

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

          —  -

    ,     

.          

   ,     .    — 

,        -
        2,73 K   ,  

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

  13,8  ,   . 

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

  ,        :  -

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

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

  13,8         . -

 ,          -

  13,8  ,           

         ,    0,28,    

  . 

Заключение.      -  ,    
         CDM ,           

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

               . 

          -

          ,      ,  
        . 
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Abstract. Modern cosmology faces a large number of unsolved questions. These include the 

problem of cosmological singularity, the lack of explanations for the nature of dark matter and 

the existence of well-developed galaxies in the first few hundred million years after the Big 

Bang, and a number of other questions. In this regard, a different approach to constructing 

cosmology is proposed. It examines a generalization of the general theory of relativity based 

on Weyl’s principle of scale invariance. This generalization allows one to arrive at a non-

standard cosmological solution in which the Big Bang is absent. Its application leads to new 

explanations for the redshift in the spectra of distant galaxies and cosmic microwave back-

ground radiation, as well as a new view of the nature of dark matter. 

Keywords: Weyl’s principle of scale invariance, generalization of General Relativity, 

Weyl’s potentials, nonsingular cosmological solution, dark matter 

Introduction. In modern cosmology, a large number of difficult questions have 

arisen that have no convincing answers within the standard CDM model based on 

Einstein's gravitational theory. They include the unsolved problem of cosmological 

singularity, the mystery of dark matter, whose particles have not yet been found 

[1], the discovery by the James Webb Space Telescope of well-developed galaxies 

in the first few hundred million years after the Big Bang [2, 3], which contradicts 

standard cosmology, and many other cosmological mysteries. To overcome the 

emerging crisis, a new cosmology is proposed that generalizes Einstein's gravita-

tional theory based on Weyl’s principle of scale invariance. To implement this 

principle, the gravitational field is supplemented by a Weyl field with four poten-

tials [4]. Unlike Weyl, his field is considered to be very weak, due to the influence 

of the physical vacuum. 

Methods and materials; results. In our works [5, 6], we investigated the 

cosmological solution of gravitational equations generalizing the equations of gen-

eral relativity, in which the Christoffel symbols of Riemannian geometry are re-

placed by the connection of Weyl’s geometry containing Weyl’s potentials. In this 

study, a new nonstationary and nonsingular cosmological solution was obtained. Its 

application led to the following conclusion: At positive cosmological time, meas-

ured from the moment when the Universe was hot and had a maximum tempera-

ture, the particles of matter are subject to a very small decelerating force due to the 

influence of the weak Weyl field. This leads to the fact that photons, traveling dis-

tances of billions of light years, gradually lose energy. As a result, a new explana-

tion arises for the redshift in the spectra of distant galaxies — as a consequence of 

the action of the weak Weyl field, caused by the influence of the physical vacuum. 

In this case, the cosmic microwave background radiation is interpreted not as a re-

sult of the Big Bang, but as radiation from the Weyl field. Applying the Stefan-

Boltzmann law, which relates the energy density of the cosmic microwave back-
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ground radiation to temperature and using its value of 2.73 K at the present epoch, 

we determine the corresponding cosmological time. It turned out to be an order of 

magnitude longer than the time of 13.8 billion years consistent with standard cos-

mology. Taking this circumstance into account, we come to the following interpre-

tation of the nature of dark matter, which is five times larger than visible matter: it 

is a multitude of extinct stars. It should be noted that such a simple explanation was 

impossible within the framework of standard cosmology, since so many extinct 

stars could not have formed in 13.8 billion years. The fact that the cosmological 

time in the new cosmology is an order of magnitude longer than 13.8 billion years 

was confirmed by the calculation within its framework of the mass fraction of heli-

um in our galaxy, which turned out to be approximately equal to 0.28, in agreement 

with observational data. 

Conclusion. In view of the great difficulties encountered by the standard 

CDM cosmology, a generalization of General Relativity based on the Weyl prin-

ciple of scale invariance was proposed. In it, the Einstein gravitational field was 

supplemented by a Weyl field, which was considered as very weak, due to the in-

fluence of the physical vacuum. The study of this generalization led to a new 

nonsingular cosmological solution. Its application made it possible to give a new 

explanation for the redshift in the spectra of distant galaxies, as due to the influence 

of the weak Weyl field, and also to offer a key to understanding the nature of dark 

matter. 
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