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Аннотация.       () -
          -  -  

    .    -

  (, (∇) , □)   - .  
      ,   , 

    . 

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

- ,     

Введение.   -  -  [1, 2]    
          (, (∇), □). 
    = 


, , .  = □        

   ,              ,   
(, (∇) , □) = (, (∇)) + (, (∇))□. 

      Методы  и материалы; результаты.      
(, (∇) , □) —     -  [2]. 

            ,   
  : 

  =  + 

(, ), (1) 

 : 

 (, ) = − 




(, ) +





. (2) 

      -     -

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

  [1,2],    : 

 ν" =   W,  (3) 
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  χ󰆒 +

χ 󰆒ϕ󰆒 + 


Y(ϕ)ϕ󰆒 + e  W = −2β" − ν" + 2β′  + 4β′ν,  (4) 

 1 − " = e  W.  (5) 

   : 

 χ" = e 

, (6) 

 󰇡

Y(ϕ)ϕ󰆒󰇢

󰆒
= e 


. (7) 

     (2)     

   : 

  =

. (8) 

     : 

 ν =  + , ,   − const;  (9) 

  = − ln() −  −   ;  (10)  

 χ =  + , ,   − const;  (11)  

 ϕ() = α∗ +ϕ∗  ;  (12) 

 ϕ() = β∗ th(λ∗)  ;  (13) 

 


(ϕ)α∗ = ∗ ; Y(ϕ)  = const;  (14) 

 


(ϕ) ∗∗

(∗)
= ∗; (ϕ) ∝


(∗)

 .  (15) 

Заключение.           -

 -     , -

  . 
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Abstract. We are analyzing a chiral self-gravitating model (CSGM) of a specific type in 

spherically symmetric static spacetime in the context of the Einsteinian framework. The 

CSGM under investigation corresponds to modified gravity (, (∇), □) of a specific 

type. By considering spherically symmetric solutions in harmonic coordinates, we obtain 

examples of solutions related to a zero potential. 

Keywords: modified gravity with higher derivatives, spherically symmetric solutions, chi-

ral self-gravitating models 

Introduction. In works [1, 2], spherically symmetric solutions are considered in 

the theory of gravity with higher derivatives of the form (, (∇), □). In the 

mentioned works  = 


, where = □, does not equal to zero. In our work, 

we consider the case when   equal to zero, corresponding to the model 

(, (∇) , □) = (, (∇)) + (, (∇))□. 

Methods and materials; results. The method of reducing (, (∇) , □) 
gravity to a chiral self-gravitating model [2] is employed. As the corresponding 

model, a CSGM is constructed, with the chiral metric: 

  =  + 

(, ), (1) 

and potential: 

 (, ) = − 


(, ) +





. (2) 

By considering a spherically symmetric metric in harmonic coordinates, we 

obtain the gravitational field equations with modified components of the energy-

momentum tensor compared to those in [1, 2]: 

 ν" =   W,  (3) 

 χ 󰆒 +

χ 󰆒ϕ󰆒 + 


Y(ϕ)ϕ󰆒 + e  W = −2β" − ν" + 2β′  + 4β′ν,  (4) 

 1 − " = e  W.  (5) 
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and the equations of chiral fields: 

 χ" = e 

, (6) 

 󰇡

Y(ϕ)ϕ󰆒󰇢

󰆒
= e 


. (7) 

The case where the potential (2) is equal to zero allows us to define the func-

tion  in the following way: 

  =

. (8) 

In this case, examples of solutions have been obtained: 

 ν =  + , ,   − const;  (9) 

  = − ln() −  −   ;  (10)  

 χ =  + , ,   − const;  (11)  

 ϕ() = α∗ +ϕ∗  ;  (12) 

 ϕ() = β∗ th(λ∗)  ;  (13) 

 


(ϕ)α∗ = ∗ ; (ϕ)  = const;  (14) 

 


(ϕ) ∗∗

(∗)
= ∗; (ϕ) ∝


(∗)

 .  (15) 

Conclusion. In this work, the equations of the CSGM for a spherically sym-

metric spacetime have been obtained, and examples of solutions corresponding to 

zero potential are presented. 
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