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Аннотация.          ( 
      ),      .  

      ,    , 
                .   

          .    

         .  -
      =  = 1.  

   Ключевые слова:       ,   — , 
  ,    

      Введение.  «  »    
    ..    [1]    .   e [2]. 

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

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

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

       —  [3].   

      ,   
   . 

Методы  и материалы; результаты.    -   
           
     [4].      -

         [5].   -

         -

    [6],     [7]  ,     

   ,      󰇗 = / -
                      . ,   

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

         .    ,    -

                 

        . 
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           
,       , -

                   .    
        ξ ≤ 1                

       .   2 < ξ < 4    
                  

        ξ = 4 ( )        

  = 4, .           
Заключение.          

   .     -

     .        

    ,      -

. 
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Abstract. This study considers the properties of a thin accretion disk (disk) formed around 

an acoustic Schwarzschild black hole. The influence of  on kinematic characteristics, such 

as angular velocity, effective angular momentum, and effective binding energy was shown. 

The radius of the innermost stable orbit of the disk-shaped particles is defined. The distinc-



  356  Москва, МГТУ им. Н.Э. Баумана, 7–10 июля 2025 г.   

tive features of the acoustic black hole disk compared with the standard Schwarzschild 

black hole have been revealed. The system of units of measurement  =  = 1 is used in 

the work. 

 Keywords: thin accretion disk, Novikov — Thorne model, Schwarzschild black hole, 

acoustic black hole 

Introduction. The idea of “acoustic black holes” was first proposed by W.J. Unruh 

in [1] and considered in detail by M. Visser in [2]. Such black holes can form when 

a liquid moves at a speed exceeding the local speed of sound, which can eventually 

lead to the formation of a space-time curvature. Remarkably, analogs of "acoustic 

black holes" have been experimentally realized in the Bose — Einstein condensate 

system [3]. Therefore, it would be interesting to investigate the properties of disks 

formed around these black holes. 

Methods and materials; results. The phenomenon of accretion around com-

pact objects is useful tool for determining the type and properties of an object [4]. 

The first comprehensive study of disks using the Newtonian approach was per-

formed in Ref. [5]. Subsequently, the general relativistic disk model was developed 

in the seminal works of Novikov and Thorne in [6] and Page and Thorne in [7] un-

der the assumption that the disk is in a stationary state, that is, the rate of mass ac-

cretion 󰇗 = / is constant in time and does not depend on the disk radius. It 

is assumed that the disk is in hydrodynamic and thermodynamic equilibrium, 

which ensures the electromagnetic spectrum and the properties of the emitted 

blackbody radiation. The disk model also assumes that individual particles move in 

Keplerian orbits between the radius of the innermost stable orbit  and the outer 

radius . 
This study investigated the kinematic and radiative properties of a disk formed 

around an acoustic Schwarzschild black hole, which is described by mass  and 

acoustic parameter . At ξ ≤ 1, the angular velocity profiles did not differ from the 

disk profiles in the case of the Schwarzschild black hole. At 2 < ξ < 4, the particle 

velocity decreases as it approaches the radius of the event horizon, and at ξ = 4 

(extreme case), there is a gap with an asymptote at  = 4, which is not typical for 

astrophysical black holes. 

Conclusion. The kinematic properties of the disk of the acoustic Schwarz-

schild black hole are investigated. In the future, it is planned to study the luminosi-

ty and temperature of the disk. The results obtained can be used in experimental 

astrophysics in the future, in particular in the Millimetron mission. 
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