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    Аннотация.      SU(N)-   
, ,     () -

.  ,     ,   -

 SU(N)-   .    , 

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

      . SU(N)-   — 

 ,      ,  ,   -
      .    -
 SU(2)         

   U(1)   - -
                     ,   

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

  ,        -

    - . 

Ключевые слова:     ,   — , ,  
 

       Введение.                  
,        21 .   -
        U

i
, 

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

     ,   SU(N) -
          .   

               ;    

       [1]. 

            -

   .  ,     -

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

  ,    23%   . -

 ,  ,         

             ,  -
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 —   ,      -

   [2]. 

       -

                — ;      

  SU(2)-  ,  -

     .    

    SU(2)-   -
 A

(a)

j ((a) = 1, 2, 3),      -
           [3]. 

      Методы  и материалы; результаты.     -    
           ,   

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

   .     , 

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

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

      ,    , 

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

     .  
          ,    

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

  ,    SU(2)  -

    —       -

      -  -I  

  .  

       Заключение.       -      
        ,       

          

       -  ,     
               .      U(1)-

       

SU(N)-    .  

       SU(2)  -

          —  -     

 .  

        -
    . 
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Abstract. The SU(N)-symmetric model of interaction between gravitational, gauge, vector 

and pseudoscalar (axion) fields is considered. The cosmic substrate, called the color ether, is 

described by an SU(N)-symmetric multiplet of vector fields. An ansatz is presented that it is 

its decay in the traditional modern world that is the traditional dynamic ether and relict action 

dark matter. The SU(N)-symmetric Yang — Mills field associated with the color ether forms 

a source transmitting a signal of the servicing color ether to the action field. As an application 

of the SU(2) effect, the symmetric theory of interaction of the gauge and action fields as a 

non-Abelian U(1)-symmetric model of action-induced analog generation generates fields in 

the ether medium with a magnetic field, a definition system is derived that describes certain 

interactions. The law has been given a new exact solution, which characterizes the early Uni-

verse stage of dominance of gauge fields of the magneto-electric type. 

Keywords: Anisotropic cosmology, Yang — Mills field, axions, dark matter 

Introduction. The term dynamic ether was introduced in the framework of Ein-

stein's ether theory, which was formulated in the early 21st century. This theory 

operates with a timelike unit dynamic vector field Ui, which is interpreted as the 

four-vector velocity of some cosmic substrate, denoted as ether. The color dynamic 

ether, which is considered in the presented work, appears in the SU(N) symmetric 

generalization of the dynamic ether model. The motivations for such an extension 

include physical and mathematical aspects; we will briefly consider them in the 

context of our study [1]. 

The second question is related to the energy transfer from the gauge field to 

the axion configuration. It is obvious that a huge number of axions should have 

been born as a result of the interaction of gauge and pseudoscalar fields in the early 

Universe, if these particles now form the dark matter, which is associated with 23% 

of the energy density of the Universe. In other words, we assume that during its 

decay, the energy of the color ether was partially transferred to the canonical dy-

namic ether, and partially to the axion configuration, with the gauge field acting as 

an intermediary in this process [2].  
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As an application we study anisotropic cosmological models with a spatially 

uniform Yang — Mills field; and now we intend to study the SU(2) analogue of the 

magnetized Universe by introducing a gauge field of magnetoelectric type. The 

theory of such a gauge field deals with an SU(2)-symmetric multiplet of vector po-

tentials A(a)j ((a) = 1, 2, 3), and the two above-mentioned electrodynamic prob-

lems can be solved elegantly within this theory [3]. 

Methods and materials; results. The main method of the study is the solution 

of differential equations obtained by varying the action functional with respect to 

the corresponding fields. These equations describe the interaction of gauge, vector, 

gravitational and axion fields, the solution of which allows us to obtain a physical 

interpretation in the study of this model. 

As results, we considered the direct influence of the dynamic ether on the axion 

dark matter using the potential of the axion field, which depends on the invariants at-

tributed to the dynamic ether. Now we took into account the back reaction of the axion 

field on the color ether using a generalization of the Jacobson constitutive tensor. 

As a special case for this theory, based on exact solutions of the main equa-

tions for the interaction of magneto-electric fields, we discussed the structure of the 

SU(2) symmetric configuration of the Yang — Mills field of magnetoelectric type 

in the context of an anisotropically expanding space-time Bianchi-I platform with 

axial symmetry. 

Conclusion. In our work using nonlinear axion electrodynamics, we showed 

that the interaction of axion dark matter with the global magnetic field can lead to 

anomalous bursts of the axion-induced electric field, but the axion field itself re-

mains in the final evolution zone. In this work, we generalized the U(1)-symmetric 

axion electrodynamics and formulated the nonlinear SU(N)-symmetric generalized 

axion chromodynamics. One of the key generalizations was the study of the SU(2) 

analogue of the symmetric Yang — Mills field of magnetoelectric type with a set 

of differential equations. 

In future works, we hope to supplement this analytical study with a detailed 

numerical analysis of the model. 
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