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 

Abstract— Quantum Field Theory (QFT) cannot be applied 

to a gravitational field, because of non-renormalizability. 

Therefore, instead of quantization, discretization process of 

gravitational field is applied. In Relativistic Alpha Field Theory 

(RAFT) there exists a minimal gravitational radius.  Each mass 

at the minimal gravitational radius has a role as black body. 

Starting with de Broglie wave equation for a matter, it is 

transformed into the related RAFT model. The all relations are 

described as the functions of the dimensionless field parameters 

  and  '. Since the field parameters   and  ' can be 

determined in a total vacuum, electromagnetic field and 

gravitational field, the generalized wave equations for matter 

are valid in those field. Here the presented theory is applied 

only to gravitational field. Each of the wave equations is also 

described in the related discretization form. 

Index Terms— Relativistic Alpha Field Theory, discretization 

of gravitation field, minimal gravitational radius, generalized 

wave equation .  

 

I. INTRODUCTION 

   Starting with the Einstein’s duality hypothesis about the 

light wave and light particle (photon) observations [1], Louis 

de Broglie introduced the thesis about matter waves [2,3]. It 

is usually considered that the influence of gravitation can be 

neglected in quantum transitions (except in a few 

experiments trying to detect gravitational waves). Well, this 

is numerically true for the quantum experiments on the Earth. 

But, in the case of very strong gravitational field the influence 

of gravitation to the quantum transitions cannot be neglected. 

Thus, in the General Theory of Relativity we can include the 

effect of gravity into the relativistic Klein, Gordon and Fock 

equation [4]. The new generalizations of the de Broglie wave 

equation, for a matter is derived in this paper in order to be 

valid for application in RAF-theory. 

   The relativistic wave equation for particle physics has been 

formulated by Paul Dirac [5,6]. As it is the well-known, it 

was the first theory that fully accounts for relativity in the 

context of quantum mechanics. Problems in quantum 

mechanics are also considered in references [7,8-27]. 

Theoretical support is used from the references 

[14-20,24,26,27].  

    As we know, Quantum Field Theory (QFT) [32], cannot be 

applied to a gravitational field, because this field has    

non-renormalizability property. Therefore, instead of 

quantization, discretization process of gravitational field is 

applied. In order to solve it, here Relativistic Alpha Field 

theory (RAF-theory) [12,13,16,17,19,23,28-31] is employed. 

In this theory there exists a minimal gravitational radius.  

Each mass at the minimal gravitational radius has a role as 

black body. In that case we can have gravitational radiation of 

gravitational mass. 
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   Here it is started by the generalization of de Broglie wave 

equation. The mentioned generalization is done by including 

the dimensionless field parameters   and ' into the all 

relativistic wave equations for matter. The general 

non-diagonal line element of the RAFT – model [28-30] can 

be the starting point for derivation of the related wave 

equations. Finally, the relations that connect gravitational and 

Planck’s parameters, have been presented in 31]. 

 

II. GENERALIZED DE BROGLIE WAVE EQUATION IN 

RELATIVISTIC ALPHA FIELD THEORY (RAFT) 

   It is started with the relations that connect gravitational and 

Planck’s parameters, derived in 31]: 
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Here Lg, M, G, tg, Eg, and Tg are gravitational length, mass, 

constant, time, energy and temperature, while Lp,  Mp,  ћ, tp, 

Ep and Tp are Planck’s length, mass, constant, time, energy 

and temperature, respectively. The amounts of the Planck’s 

parameters are given in the relations:  
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The all gravitational parameters can be calculated by 

multiplying the related Planck’s parameters with the ratio of 

gravitational mass and Planck mass (M/Mp) (1). Appling (1) 

to the proton in gravitational field, we obtain the following 

results: 
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Compare the gravitational parameters of the proton in (3) 

with the related Planck’s parameters in (2) we can obtain very 

important conclusions. At the first, gravitational length of the 

proton is less than Planck length. This confirms that Planck 

length is not the meaningful minimal length in space-time, 

because the minimal length belongs to the minimal mass. 

Further, the gravitational time of the proton is less than 

Planck time. This is the consequence of the fact that the 

gravitational length of the proton is less than Planck length.  

   Generally, following the relations (1), (2) and (3), we can 

conclude that the all gravitational parameters for the masses 

less than Planck mass are smaller than the related Planck’s 

parameters. On the contrary, the all gravitational parameters 
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for the masses greater than Planck mass are larger than the 

related Planck’s parameters. Also, the ratio of the proton and 

Planck’s parameters are equal to constant: 
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In order to describe discretization of gravitational field one 

can start with the principle of minimal gravitational radius, or 

a minimal gravitational length  31. 

   Minimal Length Theorem (MLT). The all spherically 

symmetric bodies (particles) in a gravitational field with 

mass M should satisfies the following relations: 
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Here Lmin and rmin are minimal length and minimal radius of 

mass M, c is a speed of light in vacuum, G is gravitational 

constant and   is constant that is between 0 and 1 for closed 

Universe. Further, ρr max is the maximal radial density in a 

gravitational field at the minimal radius, that is constant and 

is valid for all gravitational masses in a space time. This is the 

prediction of RAF theory 28-30. 

   Gravitational quantum effect for masses less the 

Plank mass is dominant in the region between Lmin 

and 2Lmin.. Therefore, discretization of 

gravitational field shood be determined in the 

following region: 
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Parameter Ld in (6) denotes distance between discrete points 

in region (L2-L1) and nmax is the number of discrete points. 

   In order to derive a generalized de Broglie wave equation 

for a matter, one can start with the general invariant relation 

between frequency and wavelength [3,28]: 
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Here  ,  , v and H are frequency, wave length, particle 

velocity and relativistic parameter in an alpha field theory 

(RAFT), respectively, while  and ' are dimensionless field 

parameters and 0 is the frequency of the particle with rest 

mass m0 that is standing in an alpha. Further ћ is Planck’s 

constant, c is the speed of the light in a vacuum and k is 

constant equal (+1) and (-1) [28]. The relations (7) can be 

discretized as follow: 
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Here n is discrete point and is determined by (6). The 

parameters  and ' in a gravitational field are given by the 

relations [28-30]: 
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From the relations (9) we can see that there four solutions of 

the field parameters  and ' in a gravitational field and two 

solutions of their differences. For a particle motion in x 

direction only, particle velocity in an alpha field v can be 

calculated by using the relation [28]: 
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If the angels between velocity vectors ( v, v
 

) and ( fv , v
 

) 

are equal to zero (φ = 0 and ψ = 0, respectively), then vx → v 

and k( - ')x → k( - '). In that case the relation (10) is 

transformed into the expression: 
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In the case of a vacuum, without any potential field, the field 

parameters  and  satisfy the relation  =  = 1. For that 

case, the relation (7) is transformed into the well-known 

invariant relation between frequency and wavelength valid in 

the Special Relativity: 
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   Further, we shall follow the presentation procedure given in 

[22-28]. Now, let   be an invariant wave function of a 

mater in an alpha field. Multiplying the first line in the 
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equations (7) by the term 24   we obtain the following 

result: 
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Here,  is a plane wave propagating in the x direction only, 

and described by the well-known function: 
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Here A is the wave amplitude. The second partial derivatives 

of that function on t and x are resulted by the following form: 
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From the relation (15) one obtains the equations for 

calculation of 
2
  and 

21/  : 
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After substitution of 
2
  and 

21/  from (16) into the 

equation (7) one obtains the generalized de Broglie wave 

equation for a matter, valid in an alpha field for x axis only: 
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This relation can be extended to the x, y and z-axes, what 

results with the general invariant wave equation of mater, i.e. 

the generalized de Broglie wave equation in an alpha field, 

valid in RAF theory: 
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Now, one can describe de Broglie wave equation (18) in 

discrete form:  
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Here n is discrete point and is determined by (6). Thus, the 

relations in (19) described de Broglie wave equation at each 

discrete point n. 

   In a vacuum without any potential field, the field 

parameters α and α' satisfy the equation α = α' = 1. Including 

this condition, the relation (18) is transformed into the well- 

known de Broglie wave equation of a mater valid in the 

Special Relativity: 
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The comparison of the relations (18) and (20) confirms that 

RAFT – model in an alpha field gives the form invariant 

wave equation related to the wave equation in the Special 

relativity.  

 

III. CONCLUSION 

 

   Since Quantum Field Theory (QFT) cannot be applied to a 

gravitational field, because of non-renormalizability, here 

discretization procedure of gravitational field is applied. 

Therefore, this paper presented derivation of the generalized 

de Broglie wave equation in discrete form, valid for 

gravitational field. Following the Relativistic Alpha Field 

Theory (RAFT), the all equations are derived as functions of 

the dimensionless field parameters  and '. The initial item 

for derivation of discrete equations was the general invariant 

relation between frequency and wavelength. This includes 

the values of the parameters   and ' as functions of 

gravitational field. Thus, the derived items are valid for a 

particle in the gravitational field. Finally, instead of the 

extension of the relativistic alpha field theory for 

gravitational field to the quantum mechanics, here the 

generalization of the relativistic wave equations in discrete 

form is described. 
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