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     Аннотация.    «»  - -
       . ,   , -

  4-   ,     
    . 
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      Введение.        ,   
 ,       - , 

     4-     -,  
    ,      -
 —    ,     

, «»     [1].  

Методы  и материалы; результаты.     -    
    ,       -

      .     4-  

,  ,  ,   -

 ,        -

    c  




= −2, 

          -
   [2].  4-   -

            , ,    -

  
        ,               

: 1)          
 /Г(        -      ),  2)  

     |(, )    |     
    × , . .     - «»  
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         «»       -

   «».          

       4-    -       .   , 

     «»       -

  «»  .     -

 -,       . 

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

         .    

    . 
         ,     -

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

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

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

. 
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Abstract. t is proposed to describe the “superluminal” flights of Alcubierre warp ships us-

ing the Ricci flow theory. It is shown that such flights, accompanied by the formation of 4-

dimensional wormholes, can be described in detail as a Ricci flow with surgery.  

Keywords: wormholes, warp ships, loss of connectivity, Ricci flows, singularities, surgery  

Introduction. Local physical processes occurring in physical outer space, includ-

ing the launches of Alcubierre warp ships, can generate 4-dimensional wormholes 

in space-time, which lead to the fact that physical space loses topological connec-
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tivity — a compact area of space containing the source of the described metamor-

phosis “breaks off” from the rest of space. [1].  

Methods and materials; results. The methods of Ricci flow theory, general 

relativity and differential topology are used in the work. In our study, a detailed 

description of the formation processes of 4-dimensional wormholes accompanying 

superluminal, or rather, ultrafast flights of Alcubierre warp ships is carried out us-

ing the Ricci flow theory with surgery 




= −2, 

which was proposed by Hamilton and brought to its logical conclusion by Grigory 

Perelman [2]. The formation of a 4-dimensional wormhole by means of a limiting 

Ricci flow, for example, in the case of an enclosed space , occurs along one of 

two possible paths of development: 1) a compressible round spherical shape  or 

its factor /Г is formed (which is compressed into a point in a finite time), or 2) at 

points of maximum curvature |(, )| a singularity of the type of infinite cyl-

inder  × , is formed, i. e. a thin “neck” is formed, followed by its “snacking” 

with the help of surgery and the division of space into two “pieces”. This second 

path corresponds to the formation of a 4-dimensional wormhole in space-time. The 

detailed details of how “snacking” and tearing actually occur and how this “sur-

gery” should be performed are very complex. But this is exactly what corresponds 

to the flight of a warp ship, and these details are the subject of our research. The 

first development path mentioned above cannot be realized, because the ship simp-

ly does not have the necessary energy for this. In fact, this path is a path of fantas-

tic destruction of space. The report provides specific examples of , flows, and 

within the framework of general relativity, formulas for the energy density corre-

sponding to the described processes are obtained.  

Conclusion. The approach proposed in this paper, based on the theory of Ricci 

flows, makes it possible to describe and calculate all the details accompanying 

warp ship flights when entering fast than light flight mode. 
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