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

           ,      ,  

          .   -

     ,   -

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

        
2

0
 ( .) VV      

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

 . 

Ключевые слова:     ,  ,  , 

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

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

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

[1–4].    ,     -
     .  

        -

 ,     .  

      ,      0
 ( ) ,

n
GG H   

0
 constG       ,       -

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

     . 

Методы  и материалы; результаты.    -   
                    8c G    
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1

p
M


        [3]: 

  
4

   ( , ) ( ) ,d xe XS f T       (1) 

 ( , )f T   —            
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 , ( )   —  ,  det
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      (1, , , )
a

e diag a a a


  , ( )a a t   —  , 

             —  — 

  ( ) 
2 2 2

.
i j

ij
  dt a dd xs x   d     

      (1)    

    [3, 4] 
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      (4) 

   (2)–(4)     

    
 1 2 2

  ( ) ( ) (, , ),
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 G T VT Vf f T              (5) 
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 
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 .
6

H
T

            (5)–(7)    

     ,       
0

n
G G H    .    

    

  ( ) ,tH t     (8) 

0.      (6)  

  
10 1

2

6
: .( )

6

nn G
 V t t

 
    


 (9) 

   ,    ( )V V  ,   

      [5].  -

  [6]  

 
2

0
,V V   (10) 
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0 V  const.     (9)  (10)   ( )t  ,   - 
       .  , 

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

2

H

H
 

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

 )( Sr n . 

 

Значения параметров космологических возмущений  

от произвольных констант 

N n   r n S 1 

55 0,51 33,160 0,028 0,9599 –0,370 

58 0,4 34,050 0,020 0,9610 –0,370 

60 0,41 2,301 0,020 0,9622 –0,370 

 

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

  [5],     -
.       -
    . 
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Abstract. We consider cosmological model based on generalised scalar-torsion gravity. Its 

construction is based on exact solutions, which are valid for arbitrary dynamics, a scale factor 

and a scalar field evolution. The anzats 
0

)(
n

HG G   for arbitrary coupling function is cho-

sen. It allows to restore the dependence between parameters of cosmological perturbations by 

choosing the Hubble parameter. In the context of the proposed approach, cosmological mod-

els are constructed, providing both accelerated expansion at the inflationary stage end as well 

as an accelerated expansion at late times. It is shown that such generalized scalar-torsion grav-

ity scenarios are verified with modern constraint on parameters of cosmological perturbations. 

Also, the values of arbitrary constants are calculated for verified by observational data cosmo-

logical model. As the example, chaotic inflation is 
2

0
( )V V    chosen.  

Keywords: exact solutions, modified gravity, scalar field, torsion, parameters of cosmolog-

ical perturbations  

Introduction. Modified gravity theories are successfully applied to construct cos-

mological models with correct dynamics, implying the accelerated expansion stage 

at the beginning of inflation and at late times [1–4]. Moreover, such scenarios satis-

fy observational constraints on the parameters of cosmological perturbations.  

In this paper, the construction of inflationary scenarios is based on exact solu-

tions that are valid for arbitrary background dynamics. By setting the Hubble pa-

rameter, for the considered coupling function, one can obtain a class of models of 

arbitrary scalar field potentials, which allows one to consider physically relevant 

potentials in the context of gravity with torsion. 

Methods and materials; results. Generalized gravity with non-minimal cou-

pling of scalar field and torsion in units system 
2

18
p

G Mc


    is described by 

the action [3] 

  
4

   ( , ) ( ) ,d xe XS f T      (1) 

where  ( , )f T   — arbitrary function of scalar field   and torsion scalar T, 

,
2

X




  

   ( )   — kinetic function,  t .de
a

ge e

   The choice of prop-

    er tetrad (1, , , )
a

e diag a a a


  , ( )a a t  — scale factor, leads to spatially flat Freed-

man — Robertson — Walker (FRW) metric 
2 2 2

.
i j

ij
  dt a dd xs x   d     
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Cosmological background equations for action (1) and FRW metric are de-

fined as follows [3,4] 

 
2

,

1
) ( ) 2 0,

2
( ,

T
 f T Tf         (2) 

  
2

, ,

1
    ) 1 ( ) 2 , 0

2
 ( , ,

T T
f T

d
  Tf H f

dt
         (3) 

 
2

,

1 ( )
  ( ) 3 ( ) 0.

6 2

T d
f

d


 
               



      (4) 

Exact solutions of (2)–(4) are considered as follows 

     1 2 2
  ( ) ( ) (, , ),

STG
 G T VT Vf f T              (5) 

 

22
,1

2

 ( ) ,
3 ( )

G

V


   

 
 (6) 

 
2

1 ,

6 )
,

(V

G


 
 



  (7) 

where .
6

H
T

 Since relations (5)–(7) are valid for any background dynamics, let 

us consider the coupling function inf the form 0

n
G G H . As the example, the 

Hubble parameter is 

 
 ( ) ,tH t   

 (8) 

0.   From (6) we get 

 

 
10 1

2

6
: .( )

6

nn G
 V t t

 
    


 (9) 

Hence, by choosing the type of dependence ( )V V  , one can construct a 

class of models verifiable by observational data [5]. For chaotic inflation [6] 

 
2

0
,V V   (10) 

 0 V  const. From (9) and (10) we can find ( )t  , which allows to restore 

background dynamics in terms of a scalar field. Thus, based on the expressions for 

the parameters of cosmological perturbations [5] and 
2

H

H
 



 , we can construct a 

verifiable model without restoring the dependence )(
S

r n . 
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Values of cosmological perturbations parameters from arbitrary constants 

N n   r n S 1 

55 0.51 33.160 0.028 0.9599 –0.370 

58 0.4 34.050 0.020 0.9610 –0.370 

60 0.41 2.301 0.020 0.9622 –0.370 

 

Conclusion. In the presented work, we obtain values on arbitrary parameters 

of the system, which allow us to construct verifiable by observational constraints, 

based on the slow rolling approximation. The considered approach allows one to 

construct correct background dynamics on the basis of physical potentials. 
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