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

 .      ,    -
           = 0       .  

  ≠ 0       -      
,         .     

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

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

           ,         -

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

                  

    ,     -
. ,        

    . 

Ключевые слова:    -  ,  , 
  

Введение.        , -

        

   ,     [1, 2].   

          -

               [3]. 

      —  ,    ( 
  )             ,    

  .        -

 ,         -
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 ()   .    , 

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

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

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

     ,   -

      ,    [6]. 

Методы  и материалы; результаты.  -      
          -
   

   = −()  + 
()

+ ( + sin )  ,  (1) 

  ()    

   () = (1 − 2)[1 − 2(1 − 2)].  (2) 

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

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

        .  -
,     [6],   -

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

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

         .              

     . 
     Заключение.          

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

       [7].    
     ,  
   ,  ,   -
 -  , ,     -

  .      , -

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

.  ,     ,      
  .       ,  

     . 
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Abstract. We show an application of acoustic black holes as lenses treated as dark matter 

halo objects in Galactic microlensing. We shall consider for illustration the simplest case 

which, for the tuning parameter  = 0, resemble Schwarzschild metric. The tuning parame-

ter 0 can be treated as providing an extra degree of freedom distinct from the Schwarz-

schild black hole. In the present work, we investigate the influence of  on the microlensing 

observables comparing them with the Schwarzschild black hole lensing. Compared to the 

Schwarzschild black hole light curves, those by the acoustic black hole lenses show differ-

ences immediately outside the times the source takes in crossing the Einstein ring. The op-

tical depths and event rates are calculated assuming the black hole lens to be bound and 

unbound to the Galactive Bulge and to the Large Magellanic Cloud that contain the lensed 

stars. Future experiments on galactic microlensing are expected to impose observational 

constraints on . 

Keywords: acoustic black holes, gravitational lensing, light curves 
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Introduction. As the important application of gravitational bending, the weak 

gravitational lensing and microlensing are becoming a powerful tool in physics, 

astronomy and cosmology [1, 2]. The gravity theories and their solutions should be 

tested from the gravitational bending effects and weak gravitational lensing obser-

vations [3]. An acoustic black hole is a phenomenon in which phonons (sound dis-

turbances) cannot leave a region of liquid that flows faster than the local speed of 

sound. They are called sonic or acoustic black holes because the captured phonons 

are similar to light in astrophysical (gravitational) black holes. Sonic black holes 

are possible because phonons in ideal liquids exhibit the same properties of motion 

as fields such as gravity in spacetime. For this reason, a system in which a sonic 

black hole can be created is called a gravitational analog. Almost any liquid can be 

used to create an acoustic event horizon, but the viscosity of most liquids creates 

chaotic motion, making it almost impossible to detect phenomena such as Hawking 

radiation [6]. 

Methods and materials; results. The spacetime metric for acoustic Schwarz-

schild black hole can eventually be derived as 

   = −()  + 
()

+ ( + sin )  ,  (1) 

where function () is defined as: 

   () = (1 − 2)[1 − 2(1 − 2)].  (2) 

For the fluid velocity to be real, the tuning parameter must satisfy the condition 

 ≥ 0.  

The purpose of this work is to study Galactic microlensing by acoustic black 

holes, when the source stars are in the Galactic Bulge or in the Large Magellanic 

Cloud. We shall analyze, partially following Abe [6], the lensing observables such 

as the light deflection angle, image positions, magnification, centroid and time de-

lay of images including the probabilistic features such as optical depth and event 

rate assuming the acoustic black holes lens to be bound or unbound to our Galaxy. 

We shall analyze the behavior of the Paczyskii light curves. In the analysis, the 

effects of tuning parameter  will be compared with those of the Schwarzschild 

black hole. 

Conclusion. The lensing phenomenon by compact objects is an active area of 

current research that can help detecting the nature of the lens from the observable 

lensing signatures. The present work considered acoustic black holes [7]. These 

objects could provide novel applications to galactic microlensing, when the config-

uration is not clean enough, that is, when additional matter-energy distribution sur-

rounds the lens, for instance, dust or some energy field. The analysis shows the the 

influence of tuning parameter  which increases light deflection angle. Also  

increasing of tuning parameter  leads to increase of Einstein ring and angular Ein-

stein ring. This means that the tuning parameter , the shorter the time for increas-

ing brightness. Compared to the acoustic black hole, the light curve of Schwarz-

schild black hole is much dimmer. 
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