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Аннотация.        -I  -

   ()       -

  ()      .   -

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

   r        , .           
    : ,  

       .  

Ключевые слова:  -I,  ,   , 
 ,   

     Введение.       

   ,  ,   (). 

        .     

         -
          [1].         

  .       -

         .  ,      

     .     -

.          

 [2, 3].            

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

             .        

   ,        . 

       Методы  и материалы; результаты.         

       
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          -   I. -

      ,       

/ 0.                       . 
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            -,   1 /l       

             .   0l     
    .   0l          : 

 const,a   
1/2

,H t


     0.t       -    
  .    .    -
 .   ,  ,  -

      .    0l      

  :
1/3

0,a t   
1

,H t


     0.t        -  
           
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


               ( 0,387h t


   )  -

      h t

  ( -

 60h t


   ).  1,    0,    0,    1 / 1, 049        -

   ,      -

  0,1r  .  

    Заключение.  ,   «» 

    -     0l  .      -

             .   -      
 .  , -    -

  . ,  0      ,       
2

 1 / 3 0.
S
  c         -          l    .    

/ 0              l , . .   -    -   

    -.  
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Abstract. Exact solutions are obtained for the Bianchi-I cosmological model with a unidi-

rectional magnetic field (MF) in the theory of gravity with non-minimum kinetic coupling 

(NKC) of a scalar field with curvature. The model is studied in relation to the period before 

and during the primary inflation of the universe. Constraints on the model parameters are 

obtained that ensure the observed tensor-scalar ratio, the absence of ghosts and Laplace 

instability. With such constraints, the model has the necessary properties: isotropization,  

a rapid transition from the post-singular epoch to inflation. 

 Keywords: Bianchi-I, Horndeski theory, non-minimal kinetic coupling, magnetic field, 

scalar field 

 Introduction. The accelerated expansion of the Universe motivates the use of 

modified theories of gravity, in particular, the Horndeski theory (HT). The theory 

of gravity with NKC is a special case of HT. NKC in cosmological models pro-

vides a new mechanism of primordial inflation without potential tuning [1]. At the 

early stages of the Universe evolution, NKC can screen ordinary matter. This prop-

erty provides a model of natural change of cosmological epochs. As is known, MF 

are observed at different scales of the Universe. Global MF implies anisotropic 

space-time. In anisotropic models with NKC, non-monotonic behavior of anisotro-

py is allowed [2, 3]. Adhering to the hypothesis of the birth of MF before or during 

primordial inflation, we study the interaction of magnetic and scalar fields within 

the framework of NKC. We ask questions about the isotropization of the model 

during the expansion, about the consequences of including MF in NKC model. 

Methods and materials; results. The density of action for the NKC and the 

electromagnetic field is taken in the form 

1

 2 2 4

R
   L g X G F F

   

 

 
             
 

, 
2

PL
M  , 1   . 

The model is studied within the framework of Bianchi I space-time. A neces-

sary but insufficient condition for isotropization is the inequality / 0.    The en-

ergy density of MF decreases from a limited value. Due to the inclusion of MF in 

NKC model, the sign of the parameter 1 /l       begins to qualitatively influ-

ence the properties of the model. In case 0,l   the isotropization process is absent. 

In case  0,l   the singularity type changes:  const,a   
1/2

,H t


     0.t   
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The Universe evolution begins with a non-zero volume. There are two branches of 

the solution. One branch describes a contracting universe. According to the other 

branch, the universe expands, but the model has ghosts and Laplace instability. In 

case  0,l   the type of singularity does not change: 
1/3

0,a t   
1

,H t


    

 0.t   After a short post-singularity epoch, the Universe enters a quasi-de Sitter 

epoch with parameter 
 38 1

    / (3 ) 6 10 sech



       . From the onset of inflation  

( 0.387h t


   ) the model becomes isotropic within a few units h t

  (the duration 

of inflation 60h t


   ). Constraints 1  , 0 , 0  ,   1 / 1.049       ensure 

the absence of ghosts, Laplace instability, and the observed tensor-scalar ratio 

 0.1r  . 

Conclusion. Thus, it is possible to “harmoniously” include the MF in the NKC 

model with parameter  0l  . In other cases, the model has various disadvantages. 

The NKC suppresses the  -term and generates primary inflation. However, the -

term is an important factor of stability. For example, at 0  , for scalar perturba-

tions we have 
2

 1 / 3 0.
S

c     The -term is represented in parameter l. Due to 

requirement / 0   , sign   is critical for sign l, that is, the -term regulates the 

degree of influence of MF on NKC model. 
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