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Аннотация.          (LQG)    
     - . ,    

      :  ,   
        -,  -  ; -

        ,  -  -

    .    ,    .  

        -,     

       . 

Ключевые слова: -,    ,   

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

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

    ,   ,  -

     -      .     

       —     -
    —          .  

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

            1971 .       

      - ,    -
 .  

      Методы и материалы; результаты.  -, 
    ,    ,  -
       .  

              

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

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

     ,   —   -

   -  —   SL (2, C)   

        .  

Заключение.            

      . 
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Combinatorial Spacetime from Loop Quantum Gravity 
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Abstract. Loop quantum gravity (LQG) is one of the promising candidates for the role of a 

quantum theory of spacetime. Howe onceptual flaw in this model ver, there is a significant c

itself: this model, following from the Hilbert-Einstein action, describes spacetime without 

matter; the latter cannot exist in principle, since the spacetime is a system of relations between 

the matter fields. In this paper, following the ideas of Roger Penrose on combinatorial space-

time, we reformulate the loop quantum gravity model exclusively in terms of matter fields.  

Keywords: spacetime, loop quantum gravity, quantization  

Introduction. The construction of a quantum theory of gravity has been one of the 

main problems of fundamental physics for a century. Despite significant mathemat-

ical advances in the application of modern quantum field theory methods to the 

Hilbert-Einstein action functional, no theory has yet been constructed that express-

es the properties of space-time at the quantum level through the characteristics of 

matter fields. The latter is quite easy to do in the classical case — due to the right-

hand side of Einstein's equations — but has not yet been done in quantum case.  
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In this paper, we propose a derivation of the geometry of spacetime on Planck 

scales by using the spin networks proposed by Roger Penrose in 1971. So far, the 

spin network method has been applied only to the Hilbert-Einstein action written in 

the Ashtekar variables.  

Methods and materials; results. The main methods used in this study are the 

method of spin networks, methods of differential geometry and the group represen-

tation theory. 

By identifying the matter fields with elementary fermionic loops, a model of 

spacetime is constructed in which the geometry of spacetime is determined by a set 

of quantum states of all the matter fields in the Universe, and the connection — 

geometric characteristic of the space-time — turns to be SL (2, C) transformation 

of matter fields relative to each other. 

Conclusion. In this work, we have applied spin network method directly to the 

system of matter fields. 
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