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Аннотация.    —  ( )      

      ,    -
  -   ,      -
 ()   ,     -

      —  — .       

            ,   

,    ,    — 

. 

Ключевые слова:    — ,  ,  -

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

Введение.         [1]    — 
(        -)        
   ,    ,     -  

          ,         ()   
    .     , -

       .  [2],     .  [3]  .  [4],    
    :     «» 

 «»     ,     , -

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

  . 
      Методы результаты  и материалы; .       

     . ,    -

          

   ,      -

,        «c 

 — s»   K  . [5].     

             ,  

        K —  , 
           -
   K      .  , 

             

   ,   (    2)    

  = ℏ


 (1) 



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

    -,  .  

           ±
   (string),      

          -

  ,     -
 .  (     )   -

        ,     

      (x, y, z, t),     -

   [5] (. 2, . 89) [6]   

  = 

=  1 −󰇡


󰇢


/

.  (2) 

  v = c         —    

 (2). 

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

       ,      -

 .  ,    -
       a  -   m,   

      = ℏ 2 = ⁄     ,       
    ℏ 2 = [ ×  ⁄ ]⁄      . 

           (t)   - 
    [7] 

 () = (0),    (3) 

 ,         -  
   ,      2 =⁄ ℏ 2 = ⁄  ( (1)), 

            -

  . 
   —       -

   [8],           =  + 2ℎ , 

    h    

 ℎ =  ⁄ 
 

 .  (4) 

    h < 0,  -  

 (m re) = U r( e),     -   
  re, .         -

              

  ,     r     a/137.  
     ,        
 ±

(string)  —    -,   
     .      

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

   . 
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Заключение.      -     
    ,        

   (1),  . 

        ,    -

   ,       

(2)  (3),    -   . 

           -

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

             

     «»  «  »,     —   
            ,     , 

   . 
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Electron as a Radiating Kerr-Newman Black Hole 
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Abstract. The Kerr-Newman (KN) solution for a charged and superrotating black hole is 

modified into a multisheet solution that not only consumes mass-energy like a black hole 

but also emits classical electromagnetic (EM) and gravitational fields, generalizing the 

well-known classical Carter-Israel-Lopez model of the electron KN. The modified KN elec-

tron acquires topology of a Klein bottle with a disk-like superconducting vacuum core sur-

rounded by Wilson loops, leading. to a classical ring string system quantized by Bohr-

Sommerfeld method. 
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Keywords: Kerr-Newman solution, classical gravity, classical string, superconductivity, 

supersymmetry, electron core, Wilson loops, magnetic monopole-antimonpole pair 

Introduction. In a recent paper [1], the classical Kerr-Newman (KN) solution for a 

charged and superrotating black hole was modified into a multi-sheet solution, which 

not only consumes mass-energy like a black hole but can also emit an electromagnet-

ic (EM) field from some white sheet of the KN. This modifies the KN electron struc-

ture described by B. Carter [2], V. Israel [3], and C. Lopez [4] and distinguishes three 

regions in the electron structure: two purely classical “past” and “future” regions and 

one mixed region common to both past and future, which is identified with the super-

symmetric and superconducting vacuum core of the electron.  

Methods and materials; results. Analyzing the future region in the model of 

the single-sheet electron of W. Israel, we represent it as a projective mapping of the 

celestial sphere from the North Pole to the equatorial plane of the KN solution, 

where the future region is bounded by a singular ring string forming the boundary 

of a relativistically rotating disk in the system of proper time “s” (see [5], par. 2, 

89). A similar projection from the South Pole of the celestial sphere gives a projec-

tive interpretation of the future region, and together they form a two-sheeted ring 

string of KN -- a Möbius strip connecting the northern and southern projections at 

the edge of the relativistically rotating core of the KN solution into a single topolo-

gy of the Klein bottle. In this case, the Mobius strip is interpreted as a classical sin-

gular ring string KN, which has (reduced by 2) the Compton radius 

  = ℏ


 (1)  

carries an infinite excess of mass-energy, requiring regularization.  

Two string loops of the EM potential ±(string) are associated with the incom-

ing and outgoing sheets of the KN solution and represent a splitting of the vector 

potential of a photon captured by the gravitational field into a ring orbit. The pho-

ton (as well as the gravitational field) propagates along the Kerr singular ring with 

the speed of light c, and its trajectory is described as a circle in Minkowski coordi-

nates (x y z t, , , ), and is observed in the coordinates of proper time [5] (par. 89) [6] 

with an interval 

  = 

=  1 −󰇡


󰇢


/

 .  (2) 

When v = c, the string contracts into a ring of zero radius — into a quantum 

dot according to (2). 

Thus, the quantum duality of the particle wave turns out to be a purely coordi-

nate effect associated with the observation of a massless relativistic string. In par-

ticular, the singular ring string of Compton radius a considered by Israel carries the 

electron mass-energy m, as well as a huge angular momentum  = ℏ 2 = ⁄ , 

which can be represented as an axial state vector ℏ 2 = [ ×  ⁄ ]⁄  in the direc-

tion of the spin. 



   XXIV Международная научная конференция «Физические интерпретации теории относительности»  77

The Heisenberg wave function (t) is related to the Schrödinger function by 

the unitary transformation [7] 

 () = (0),    (3) 

which shows that the unitary factor  rotates the Heisenberg state vector 

(0), with the angular velocity  2 =⁄ ℏ 2 = ⁄  (according to (1)), realizing 

the unification of the de Broglie pilot wave model with the Schrödinger quantum 

point particle. 

The Einstein-Maxwell equations for the solution of the KH were integrated in 

[8], and the KH metric was represented as  =  + 2ℎ , where the func-

tion h has the form 

 ℎ =  ⁄ 
 

 .  (4) 

The metric is regularized by cutting off singular part at h < 0, when the mass-

energy of the EM field m r( e) = U r( e), created by the retarded potential of a ring 

source of radius re, begins to exceed the energy of the gravitational field. The cor-

responding regularized core of the KH electron moves away from the singular ring 

somewhat and acquires a thickness r a   /137. The EM field potential spreads over 

the surface of the core, concentrating on the sharp edge in the form of two  ±
 

(string) distributions — Wilson loops, where the potential increases along the ring 

string being and is quantized according the Bohr-Sommerfeld quantization. Wilson 

loops make the vacuum core of the electron supersymmetric and superconducting, 

generating ring currents in the core, which form the KH electron as a magnetically 

coupled pair of a monopole and an antimonopole. 

Conclusion. The classical KN solution is based on interaction of gravity with 

the EM field, and forms a singular ring string of Compton radius (1) requiring reg-

ularization. 

The KN ring string is relativistic and massless, and in the observer's proper 

time coordinates, it is compressed into a quantum point according to (2) and (3), 

giving rise to wave-particle duality. 

The KN string carries the topology of the Möbius strip, which in the multish-

eet KN solution folds with the second coil of the strip, gluing two parts of the Klein 

bottle together. 

The regularized KN solution describes two classical regions, the past and fu-

ture, and a mixing region of past-future that is supersymmetric and superconduct-

ing, giving rise to an instanton topology. 
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