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Введение.          ()    , 

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

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

                  .  ,  

,     ,  -
  [1–6]. 

     Методы результаты  и материалы; .      
      .   -

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

   [4, 5].   . -

                 

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

         . -

            -

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

  .      . 

Заключение.         -
          

  ,    ,       

[7].             —  
 ,     [5]. 
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Introduction. In classical black hole theory (BH), there are a number of problems, 

for example: the presence of singularities and the geodesic incompleteness of some 

solutions. This situation causes numerous attempts to overcome these and other 

problems of the classical theory of BH. In particular, there is a direction where 

simplified quantum objects are built, which serve as BH models [1-6]. 

Methods and materials; results. The main results of this publication are the 

use of the Cascadio R. recipe to obtain a regularized metric based on the idea of 

coherent states of virtual Newtonian gravitons [4, 5]. The scheme of reasoning is as 

follows. A quantum approach to gravitational interaction leads to the description of 

gravitons based on coherent states, since these states are close enough to classical 

states for a large number of quanta. Since the average number of quanta in the co-

herent state must be finite, there is a need for a cut that introduces a new parameter 

into the BH metric. In this case, the BH metric is regularized. 

Conclusion. We proposed a variant of ultraviolet truncation of the integral for 

counting the number of coherent states of gravitons and regularization of the BH 

metric, and obtained a regular metric that has a connection with the metric [7]. The 

report provides a modification of the Reissner-Nordström solution for a charged 

BH, which is an alternative to the Casadio solution [5]. 

References  

 [1]  Berezin V.A. On quantum gravitational collapse and quantum black holes. Physics of elemen-

tary particles and the atomic nucleus, 2003, vol. 34, no. 7, pp. 49–111. (In Russ.). 

 [2]  Dvali G., Gomez C. Black Hole’s Quantum N-Portrait. ArXiv:1112.3359v1, 2011. 

 [3]  Dvali G., Gomez C., Lüst D. Classical Limit of Black Hole Quantum N-Portrait and BMS 

Symmetry. ArXiv:1509.021141v1, 2015. 

 [4]  Casadio R. Black Hole Quantum States and Resolution of the Singularity. , 2021, no. Universe

7. ArXiv: 2103.00183v4 [gr-qc]. 

 [5]  Casadio R., Giust A. tröm Geometry: Singularity and Cau-, Ovalle J. Quantum Reissner-Nords

chy Horizon. Phys. Rev. D, 2022, vol. 105, art. no. 124026. ArXiv: 2203.03252v1 [gr-qc]. 

 [6]  Neznamov V.P., Sedov S.Yu., Shemarulin V.E. The Quantum Model of Spinning Black Holes. 

Int. J. Mod. Phys. A, 2024, vol. 39 (2–3), art. no. 2450012. 

 [7]  Dymnikova I. Vacuum nonsingular black hole. Gen. Rel. Grav., 1992, vol. 24, art. no. 235. 


