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Abstract 

  In this article we will use the recent approach to quantum cosmology based on the principle of 

uncertainty between the Hubble parameter and the volume of the space. In this article, we use the 

complete formulation of the equations for the wave function of the universe. For this purpose, the 

Schwinger equation for the evolution of the wave function along the hyper-surface of space-time. 

 

   In quantum mechanics, the limit of measurement accuracy is installed between the speed and the 

position of the particle. 

       
 

 
 

This ratio is applicable for small subsystems, but for cosmology, this ratio does not make much sense in 

the context of the entire Universe. 

Therefore, we consider two quantities cosmology: the Hubble parameter H and the volume of space V. 

The first value of the Hubble parameter, is a measure of the speed of expansion of space. 

  
 

 

  

  
 

Please note that, based on dimensional analysis, multiplication of the Hubble parameter on the volume 

of space gives constant, that is, a combination of the gravitational constant, the speed of light and 

Planck's constant. 
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Hence, we can assume the ratio. The uncertainty principle between the Hubble parameter and the 

volume of the space. 

      
    

  
 

The more defined the space, the less accurate is the Hubble parameter (the rate of expansion of space) 

and vice versa. 

This ratio is a property of the phase space СVH – algebra considered in earlier works on quantum 

cosmology [10, 12, 14]. 

 

 



The uncertainty principle gives the required quantum mechanical definition of a wave function.  
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This allows you to determine the energy density 

  

  
 
       

   
 

The wave equation 

     

  
   

   
 
  

  
     

This is quite interesting, we get the analog of the stationary Schrödinger equation is second order in 

volume. The wave function is a function of the volume of the space. 

In this article, we use the complete formulation of the interim equations for the wave function of the 

universe. For this purpose, the equation Schwinger for the evolution of the wave function through the 

hyper-surface of space-time. 

Consider the time equation of Schrodinger. 

  
  

  
     

The Schwinger equation summarizes the evolution of the wave function through the hyper-surface the 

space-time. Where is the Hamiltonian operator of the energy density. 

  
  

  
  
  

  
   

 

         

This equation is incomplete.  

Using the uncertainty relation, we find that the operator of the energy density can be determined 

through the derivatives of the volume space.  

This allows us to derive a General equation for the evolution of the wave function through the Hyper-

surface of space-time. Where the wave function itself is a function of volume and time. 

  
  

  
   

     

  
   

   
 

General equation ( metric and volume) 

             

       metric Wheeler 

 



  
  

  
   

     

  
     

   

        
 

This is a canonical equation in a form similar to the Schrodinger equation. It is important what form the 

Hamiltonian operator can be selected for formulation of the Schrödinger equation for the temporal 

evolution of the entire Universe. Here the evolution of the wave function passes through the Hyper-

surface of space-time. 

At the time part of the equation takes the integral form. 
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It is obvious that the total energy of the universe is definitely in the wording of the question, open or 

closed universe. 

 

Conclusion 

Perhaps the uncertainty principle between the Hubble parameter and the volume of space has 

phenomenological applications in cosmology. It is important that this is verifiable result, and future 

experiments and observations to draw conclusions about the need of the uncertainty principle. In this 

work we have studied the problem of applying the schrödinger equation to the entire Universe. In fact, 

the evolution of the wave function of the Universe happens even on the time coordinate. 
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