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FOREWARD 
 

 
 

In this book, a new theory is developed which has as a starting point the 

Planck quantum of mass-space-time and can answer the five big unsolved problems 

of modern physics:  

 the unification of general relativity with quantum mechanics;  

 deterministic formulation of fundaments of quantum mechanics; 

 the description of different particles and forces in physics using one single 

theory; 

 the elimination of adjustable variables in physics of elementary ; 

 the nature of the phenomena known as the dark energy. 
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1. INTRODUCTION 
 

 

The “unifying theory of physics” implies having a physical theory that would 

be able to describe in a coherent manner, the whole interactions of the fundamental 

forces.  

 Such a theory has not yet been found.  

The main cause is the impossibility of finding a description of gravity which is 

compatible with quantum mechanics. The major difficulty in finding a theory that 

would unify gravitation with quantum mechanics and the theory of  elementary 

particles, is the fact that general relativity is a classical, macroscopic theory, that 

does not include the uncertainty principle from quantum mechanics. 

 ‘‘The unifying theory should not contain free parameters and adjustable 

charges or masses. The Planck scale should be used as a starting point and also as 

the scale at which the measurements should be done‘‘. [15]. 

 When it comes to the interconnection and transformation of the elementary 

particles, the problem that should be solved is extremely difficult, because at this 

moment, one can not tell which particles are more ‘elementary’ than others and 

which are ‘made’ of which.  

From the general interdependency of particles, it results that ‘each elementary 

particle is composed in a certain degree of all the other particles, meaning that they 

have something in common, something unique, some kind of primary, general 

matter’. [12]. 

 

 

 

 

 

 



Mihai Gheorghe                             The bases of the unifying theory of physics 
 
 

 7

 

 

2. THE FUNDAMENTAL PROPOSED POSTULATES  
 
 

 2.1. The philosophical fundamental postulates  
 

At the bottom of the proposed theory stand the philosophical conceptions of 

dialectic materialism: 

PF.1. The universe consists of substance and field. 

PF.2. The matter is based on the fight of the contraries.  

PF.3. The matter is continuously moving and transforming.  

PF.4. Knowing the matter has no limits.  

 

 

 2.2. The fundamental physical postulates  
 

P1. Matter is based on three fundamental physical constants: 

-   Newtonian constant of gravitation: G= 2211 /1067,6 kgmN ⋅⋅ −  

-   Planck constant: sJ ⋅⋅= −34100546,1h  

-   the velocity of light in vacuum: smc /103 8
0 ⋅=  

P2. The fundamental ‘atoms’ of space have Planck dimensions.  

P3.  Planck quantum of space is formed of two components:  

- Planck quantum of space with positive sign; 

- Planck quantum of space with negative sign. 

P4. The space quantum components can move relatively between them.  

P5. At macroscopic scale, the vacuum forms a continuous medium, which is 

governed by the principles of elasticity theory.  
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3. GENERAL RELATIVITY 
 
3.1. The equations of gravitational field  
   

 In the presented theory, the vacuum is imagined as a discontinuous medium 

formed of Planck domains. At macroscopic scale, compared to Planck scale, the 

vacuum forms a continuous medium. We can consider that at this scale, no 

perturbation takes action.  

Each point in space is characterized by its position vector r , of 

coordinates: zxyxxx === 321 ,, . 

In these conditions, the metric space before the distortion is an Euclidian 

metric: 
2
3

2
2

2
1

2 dxdxdxdl ++=                                           (3.1) 

After distortion, a point of r  radius, will have the position vector 

( )321 ,, xxxr ′′′′ , so that dl  becomes: 

 
ki

ik dxdxgld =′2  3,2,1, =ki                                   (3.2) 

 

 If the distortion tensor is reduced to the points near the main axes, then 

relation (3.2) takes the form: 

 

( )[ ] ( )[ ] ( )[ ] 2
3

2
2

2
1

2 ,,1,,1,,1 dzzyxFdyzyxFdxzyxFld ⋅+⋅+⋅+=′ εεε      (3.3) 

 

In the above mentioned relation, ε  represents a small, constant parameter, 

meanwhile ( )zyxF ,,1 , ( )zyxF ,,2 , ( )zyxF ,,3  are continuous functions, n times 

derivable. The analytical expression of these functions will be determined afterwards.  

From the general equilibrium equations for continuous and deformable 

mediums, [9] it results the relation: 
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( ) 01
=+∂ ki

k
ik

k TTg
g

α
αΓ                3,2,1, =ki                    (3.4) 

We demonstrate that in order to verify relation (3.4), the tensor ikT  should take the 

form: 

 

⎟
⎠
⎞

⎜
⎝
⎛ −= RgRKT ikikik

2
1

            3,2,1, =ki                     (3.5) 

 

Using the expression for the metric tensor in (3.3), it results that: 

 

( )[ ] ( )[ ] ( )[ ]zyxFzyxFzyxFg ,,1,,1,,1 321 εεε +⋅+⋅+=                        (3.6) 

 

We neglect the superior, infinite small terms of ε  and we calculate the six 

components of the curvature tensor in three dimensional spaces [9]. 

 

⎪
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∂
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∂
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∂
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∂
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∂
∂
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∂
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2
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2
3
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2
2

2
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2
1

2

13,13

2
2

2

2
1

2

12,12

2

2

2

2

2

2

ε

ε

ε

ε

ε

ε

                                      (3.7) 

 

From the above mentioned relations, we find the components of the 

contracted curvature tensor.  
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The linear invariant of the curvature tensor is:  

 

⎟⎟
⎠
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From relations (3.8) and (3.9), in which we substitute 1−= εK  and replace it 

afterwards in relation (3.5), we obtain: 
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On the other hand, from the elasticity theory, we have Cauchy’s equilibrium 

equations, which if we apply to a linear, homogenous and isotropic medium, will lead 

to:  

⎪
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∂∂

∂
+

∂∂
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∂
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∂∂
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+
∂
∂
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0
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22
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22
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zyxyy
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xzxyxx

ττσ

ττσ

ττσ

                                     (3.11) 

where yzxzxyzzyyxx τττσσσ ,,,,,  represent the unitary efforts.  

The equation of continuity: 

 

( ) 02 =++∇ zzyyxx σσσ                                     (3.12) 

 

Can be expressed using functions ( ) ( ) ( )zyxFzyxFzyxF ,,,,,,,, 321 , if the unitary 

efforts have the following expressions:  
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In the last three equations from (3.13), we apply the disharmonic operator 4∇  and 

we obtain: 
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( )

( )
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In the theory of elasticity, it is demonstrated that the unitary efforts 

yzxzkyzzyyxx τττσσσ ,,,,,  verify the biharminc equation. [10]. From relations (3.14), it 

results that the functions ( )zyxF ,,1 , ( )zyxF ,,2  şi ( )zyxF ,,3 , are solutions of 

the biharmonic equation. From the condition for the deformity to annulate at infinite, it 

results that they have the form : 

 

r
aU ±=                                                           (3.15) 

where: 222 zyxr ++=  

The constant a  has dimension of length and will be determined in paragraph. The 

negative sign corresponds to the compression of elastic medium; meanwhile the 

positive sign corresponds to the elongation of the elastic medium. We return to 

relations (3.10) and (3.13) and we observe that: 

 

xxT σ−=11  xyT τ−=12  

                              yyT σ−=22     xzT σ−=13                                                      (3.16) 

                              zzT σ−=33     yzT σ−=23  

 

The equations of gravitational field or Einstein’s equations represented by 

relations (3.5) can be obtained from the theory of elasticity if the vacuum is 

considered a linear, homogenous and isotropic medium.  
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3.2. Schwarzschild metric  
 

 By identifying the vacuum with an elastic body, this will lead to the conclusion 

that there are two propagation velocities of the elastic waves: transversal and 

longitudinal. So: 

- The velocity of longitudinal waves is given by expression [10]: 

 

( )
( )( )σσρ

σ
211

1
0 −+

−
=

Ec l                                     (3.17) 

 

- The velocity of transversal waves is given by expression: 

 

( )σρ +
=

120

Ec t                                               (3.18) 

where:  

 E is Young’s modulus; 

ρ  = density of matter; 

σ  = Poisson’s coefficient. 

From relations (3.17) and (3.18) we obtain: 

 

( )σ
σ
212

1
0

0

−
−

=
t

l

c
c

                                                 (3.19) 

 

We will return to relation (3.19) when we will calculate the value of Poisson’s 

coefficient, in paragraph 5.1.1. 

           From relations (3.17) and (3.18), one can tell that both the velocities of the 

transversal elastic waves and of the longitudinal elastic waves are a constant, 

depending only on the local parameters of elastic medium (the vacuum).  

The calculation of the propagation velocity of the waves in a point in the 

deformed space has as a starting point the linear invariant of the tensor for the kinetic 

tensions. Let v  be the velocity of a Planck quantum of deformed space.  The linear 

invariant of the tensor for the kinetic tensions can be expressed as follows [9]: 
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( ) ( )2222
1 1 zzyyxxvI σσσρ ++−+=                            (3.20) 

 

By applying the operator 4∇  to relation (3.20), we obtain: 

 

024 =∇ v                                                        (3. 21) 

 

From relation (3.21) it results that the velocity has to have the form: 

 

( ) ⎟
⎠
⎞

⎜
⎝
⎛ −=

r
abrv 1                                                  (3.22) 

 

At large distances, where there are no deformations, the constant b  is 

identical with 0c , so that we obtain in the end: 

 

( ) ( ) ⎟
⎠
⎞

⎜
⎝
⎛ −==

r
acrcrv 10                                         (3.23) 

 

Based on relations (3.3), (3.15) and (3.23) written after the radius r , the metric 

of the deformed space in respect to the undiformed space, can be expressed in the 

following manner: 

 

22
0

2
2 1

1
dt

r
ac

r
a

drds ⎟
⎠
⎞

⎜
⎝
⎛ −−

−
=                                  (3.24) 

 

The static metric, central symmetric of K. Schwarzschild, is obtained from 

relation (3.24) and has the form:   

 

   ( ) 22
0

2222
2

2 1sin
1

dt
r
acddr

r
a

drds ⎟
⎠
⎞

⎜
⎝
⎛ −−++

−
= ϕϑϑ                 (3.25)                      
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CONCLUSIONS  

      

 

 

 

 

 

 The equations of gravitational field or Einstein’s equations, represented 

by relations (3.5), can be obtained from the elasticity theory, if we 

consider vacuum as a linear, homogenous and isotropic medium; 

 The vacuum is characterized by the existence of two velocities: the 

velocity of transversal waves and the velocity of longitudinal waves; 

 The velocity of waves in vacuum is determined by its local parameters. 
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4. SOME PROPERTIES OF THE MASS-SPACE-TIME PLANCK QUANTA  
 
4.1. The dimensions of the mass-space-time Planck quanta  

 

For start, we consider already known all the necessary formulas, from both the 

general relativity and the quantum mechanics. These formulas will be completely 

demonstrated in chapters 6, 8 and 10.  

We introduce the notations:  

 - plr = Planck length; 

 - plm  = Planck mass; 

 - plt =  Planck time. 

From Heisenberg’s relation, we obtain: 

 

02 cm
r

pl
pl

h
=                                                  (4.1) 

 

And from general relativity, we get the gravitational radius [5]: 

 

2
0

2
c

Gm
r pl

g =                                                (4.2) 

 

If we equal relations (4.1) and (4.2), we obtain in the end: 

 

G
cmpl

h0
2
1

=                                                 (4.3) 

 

3
0c

Grpl

h
=                                                 (4.4) 
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5
00 c

G
c
r

t pl
pl

h
==                                               (4.5) 

                     

The kinetic moment of Planck quantum can be obtained from relations (4.3) and (4.4) 

and is equal to: 

20

h
=⋅⋅= cmrS plplpl                                              (4.6) 

 

 

 

4.2.  The structure of the mass-space-time Planck quanta  
 

Accordingly to postulate P.3, Planck mass is formed of two components: the 

mass of the positive space sm  and the mass of the negative space (antispace) asm . 

pls mm
2
1

=                                                        (4.7) 

plas mm
2
1

=                                                       (4.8) 

Each component is made of a corpuscular component and a field component.  

Accordingly to postulates PF.1, the corpuscular component csm  from relation 

(4.7) and casm  from relation (4.8), generates a field, which has an energy and to 

which it corresponds a mass: 

- The field mass of space fsm  

- The field mass of antispace fasm . 

In order to determine the potential plU  of the generated field by the csm  or casm , we 

will utilise Seelinger’s equation, because the space is infinite [7]: 

 

ρπλ GUU plpl 422 =−∇                                      (4.9) 

where: 
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plr
1

≈λ                                                    (4.10) 

3

3
4

pl

cs

r

m
πρ =                                                (4.11) 

The solution for equation (4.9) is [7]: 

 

2

4
λ
ρπGUpl =                                              (4.12) 

 

By replacing relations (4.10) and (4.11) in the expression for the potential plU , 

then relation  (4.12) becomes: 

 

pl

cs
pl r

GmU 3
=                                              (4.13) 

          On the surface of Planck’s sphere, the Seelinger’s potential, Upl  , generated 

by csm , and  the Newton’s potential, UN  , generated by sm   : 

 

                                  
pl

s
N r

GmU =                                                (4.14) 

have to be equal. 

 From relations (4.13) and (4.14), it results that: 

 

3
s

cs

mm =                                              (4.15) 

 

Based on relation (4.7), relation (4.15) becomes: 

 

G
cm

m pl
cs

h0

12
1

6
==                                      (4.16) 
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4.3.  The electrical charge quantum  
 

The notion of electrical charge is a quantity derived from mass Planck quanta. 

Accordingly to postulate P3, to the positive electrical charge it corresponds the 

positive component of the mass Planck quantum, meanwhile to the negative 

electrical charge it corresponds the negative component of the mass Planck 

quantum.  

We propose to find the connection between the component of the space 

Planck quantum of mass csm  and the electrical charge q . 

For start, we consider as known the Newton’s formula and Coulomb’s formula. 

Their demonstration will be done in chapters 6 and 7.  

At Planck scale, we can equate (in modulus) the Newtonian interaction force 

with Coulombian interaction force.  

 

plpl

cs

r
q

r
Gm

0

22

4πε
=                                             (4.17) 

 

From relations  (4.16) and (4.17), it results: 

 

004
12
1 cq hπε±=                                           (4.18) 

 

The sign ( )± , refers to the existance of the two components of the mass 

quanta: positive and negative.  

The value of the electrical charge quantum calculated with relation (4.18) is 

equal to 1,562·10-19C in comparison with 1,602·10-19C, which is the measured value. 

The difference of 2,46 % is due to the approximation done in relation (4.10), when we 

have considered λ almost equal to 
plr
1

. In order to get theoretical results accordingly 

to the ones measured, we will consider: 
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plr
1

12
0359,137

=λ                                            (4.19) 

With the rectification above metioned, relations (4.15), (4.16) and (4.18), will 

get the final form: 

scs mm
0359,137

4
=                                        (4.20) 

 

G
cmcs

h0

0359,137
1

=                                    (4.21) 

 

004
0359,137

1 cq hπε±=                                (4.22) 

 

In relation (4.22), we notice the fine structure constant: 

 

0359,1371
=

α
                                         (4.23) 

 

From relation (4.23), it results that the origin of the fine structure constant is 

inside the internal structure of the space Planck quanta.  
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CONCLUSIONS  
 
 
 
 

 The Planck mass has an algebric sign ±  ; 
 Each mass component is formed of a corpuscular component and a field 

component; 

 The electrical charge is a quantity derived from the corpuscular mass 

Planck quanta; 

 The fine structure constant has its origin inside the internal structure of 

the space Planck quanta. 
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5. THE MASS OF THE ELEMENTARY PARTICLES  

 

5.1. The geometric dimensions of the elementary particles  
 

Let us consider a local perturbation in a point in space. Due to this 

perturbation, the equilibrium between the components of the space Planck quantum 

is modified.   

A quantum of mass-space-time (we will call it shortly ‘space’), positive or 

negative is expelled. Space’s homogeneity and isotropy imposes to consider a 

sphere of 0r  radius. Inside this sphere, the number of positive space quanta is with 

one smaller than the number of negative space quanta. From the electric point of 

view, the interior of the sphere is charged with a negative charge, meanwhile the 

exterior is charged with a positive one. The exterior space of the sphere is then, 
positively charged. The existence of an extra space quantum outside the sphere 

will lead to the deforming of the pre-existent Euclidian space. In this way, sphere’s 

surrounding space deforms accordingly to the elasticity theory, so it is in fact a 
Riemann space with spherical symmetry.  An expelled space Planck quantum has 

an additional mass, corresponding to the electrical charge q :                           

2
00

2

42
1

cr
qm

pl
pl πε

Δ =                                               (5.1) 

 

Based on formulas (4.22), (4.3) and (4.4), it results that: 

 

137
pl

pl

m
m =Δ                                                 (5.2) 

 

The new expelled Planck mass becomes: 

 

⎟
⎠
⎞

⎜
⎝
⎛ +=′

137
11plpl mm                                             (5.3) 
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Corresponding to relation (5.3), Planck radius becomes: 

 

137
11

'

+
= pl

pl

r
r                                                 (5.4) 

 

Analogously relation (4.21) becomes: 

 

G
cmcs

h0

0359,137
0359,139
11+

=′                                           (5.5) 

 

The expulsion of the space Planck quantum of mass csm' , relation (5.5) is 

done starting from the Planck dimension, '
plr , relation (5.4), to the radius 0r .  

In Riemann space, a Newtonian force, NF , is exerted on mass '
csm  [11]: 

 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

=

r
r

r

GmF
pl

cs
N '

2

2'

1
                                              (5.6) 

 

The energetic balance corresponding to the expulsion of the Planck space 

quantum is: 

dl

r
r

r

mGcm
r

r pl

cs
cs

pl

∫
′

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ′
−

′
=′

0

'

1
4
1

2

2
2
0                                      (5.7) 

 

The variable r  is defined until a distance plr  from the sphere, fig.5.1. Accordingly to 

fig. 5.1, we have the relations: 

 

⎩
⎨
⎧

==
+=

g

plg

drdrdl
rrr

                                                (5.8) 
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Figure 5.1. The calculation of the fundamental sphere’s radius  
 

Based on relations (5.8), relation (5.7) becomes: 

 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
++−= '

0
'

0

'
2
0 ln111

4 plplpl

cs

r
r

rrr
Gmc                                (5.9) 

 

If we neglect 
0

1
r

 in comparison to '

1
plr

 , we obtain: 

 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+= '

0
'

'
2
0 ln1

4
1

plpl

cs

r
r

r
Gmc                                   (5.10) 

 

Based on relations (5.4) and (5.5), from above mentioned relation, we obtain in the 

end: 

1

137
11

1374

0 137
11

−
+

⎟
⎠
⎞

⎜
⎝
⎛ −= err pl                                   (5.11) 

 

The numerical value for relation (5.11) is: 

 

mr 15
0 1091,0 −⋅≅                                    (5.12) 

 

We will call fundamental sphere, the sphere of radius 0r . 

Fundamental sphere 

Planck sphere 
NF  

'
plr  

0r  

gr  

plr  
dl
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Relation (5.11), respectively (5.12) show that the elementary particles can not be 

considered punctiform.  

            

 
5.1.1.  Poisson coefficient 

 

Going back to chapter 3, we can determine the value for Poisson’s equation, 

relation (3.19), having as a starting point Planck dimension r pl , given by relation 

(4.4)  and the radius of the fundamental sphere r 0 (relations (5.11) and (5.12)). 

 Knowing that the geometrical dimensions are multiples of Planck lengths, we 

define the linear deformation lε  and the volume deformation vε , like this:  

( )⎪
⎪
⎩

⎪⎪
⎨

⎧

=

=

3
0

3
0

2

2

r
r
r

r

pl
v

pl
l

ε

ε
                                                    (5.13) 

 

Between linear deformation lε  and volume deformation vε , there is the 

relation [5]: 

( ) vl ε
σ

ε
21
1
−

=                                          (5.14) 

 

Going back to relation (3.19) and taking in consideration relations (5.13), we 

obtain the expression for the velocity of the longitudinal wave in vacuum: 

 

pl
tl r

rcc 0
00

2
≅                                             (5.15) 

 

We substitute the numerical values for the quantities plr / 0r , from relation 

(5.11) and it results that the value of the longitudinal wave’s velocity in vacuum is 
201014,1 ⋅  times higher than the transversal wave’s velocity, which is 

28
0 1022,3 ⋅=lc  m/s.   
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This prediction could explain the experimental results performed by A. Aspect 

in order to determine the local or non-local character of the quantum mechanics [1]. 

We will return to relation (5.15) in chapter 13. 

From relation (5.15) and Schwarzschild metric, it results that the velocity of 

the longitudinal waves inside the fundamental sphere is equal to the velocity of 

the transversal waves, in comparison with the reference system of the 

laboratory (Euclidian space).  Due to the fact that Poisson coefficient varies 

between 0 and ½, it results that the velocity of the longitudinal waves lc0  is higher 

than the velocity of the transversal waves, in any situation, 
3
4

00 tl cc > . 

 

 

5.2. The mass of the charged hyperions  
 

The fundamental sphere of radius 0r , which defines the existence of the 

elementary particles, is the place where two energetic processes take place, one 

inside the sphere and another one outside the sphere.  
 

5.2.1. The internal energetic process  
 

The remained space-time Planck quanta inside the sphere can have 

oscillations on different frequencies. The pulsation of the standing waves inside a 

sphere of radius 0r , is given by relation [16]: 

 

( )
0

2
10

,
r

c
lj

j

l+
=

μ
ω                                      (5.16) 

 

where j

l
2
1

+
μ  are the roots of the Bessel function  

2
1

+l
J . 

The mass 
2
1

+l
m  , coresponding to different oscilation modes, is obtained from 

relation: 
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( )
00

2
1

2
02

1

,
rcc

ljm

j

lj

l

+

+
==

μ
ω

h
h

                                      (5.17) 

 

We report the mass of the elementary particles, from above metioned relation, to the 

mass of the electron, relation (6.14) and we obtain: 

                                     
j

l

j

l
m

2
1

*

2
1 1373

++
⋅⋅= μ  

 

We can create Tabel 5.1. based on different values for the roots of the Bessel 

function 
2
1

+l
J . 

 

 

Table  5.1. The values of the calculated and measured masses of barions  

 

The particle +p  ±∑  ±Ξ  ±Ω  

Roots’ values 493,41

2
3 =μ  763,51

2
5 =μ  283,62

2
1 =μ  72,72

2
3 =μ  

Calculated 

mass in me 

6,1848* =pm 36,2367* =∑m
 

3,2582* =≡m  9,3172* =Ωm
 

Measured 

mass in me 

9,1836* =pm 2334* =∑m  7,2587* =≡m  3278* =Ωm  

Erorr %53,0=ε  %42,1=ε  %2,0−=ε  %32,0−=ε  

 

The measured values were taken from [12]. 

The series of the elementary particles is superior limited by the maximum 

value of the Planck quantum’s oscillation. The limit oscillation of Planck quantum is 

given by Planck time: 

Plt
πω 2

lim =  

The limit energy of the particle is:  
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plt
E h

h πω 2limlim ==  

 

We insert the expression for Planck time, relation (4.5) and we obtain: 

 
2
0lim 4 cmE plπ=  

 

The above relation shows that the serie of the elementary particles’ mass is 

superior limited by the Planck mass itself.  

 

5.2.2. The mass of the charged meson ±π  and of the charged lepton ±μ    

 

There are two physical phenomena that should be taken into account, when 

calculating the mass of the meson ±π  and of lepton ±μ : 

- the oscillation of the space-time Planck quanta inside the fundamental sphere, 

relation (5.16), 

- the exterior oscillation of the fundamental sphere of mass m  , obtained from 

the Heisenberg’s uncertainty relations: 

-  

Text

πω 2
=                                                  (5.18) 

 

where the period T is an uncertainty function of time tΔ . 

 

2
0mc

t h
=Δ                                                 (5.19) 

 

The fundamental sphere of radius 0r  is moving with lΔ , corresponding to the 

uncertainty lΔ ,  as illustrated in Figure 5.2.a. 
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a) 

 

 

 

 

       

b) 

Fig. 5.2.  The calculation of the mass of the meson and the lepton  

a) The spatial position of the fundamental spheres at two 

successive moments of time  

b) The diagram of the standing waves in the envelope sphere  

 
 

5.2.3. Deducing the oscillation conditions for the mesons ±π   and   

leptons ±μ  

 

Let us consider the centres of the fundamental spheres, O1 and O2, at the 

moment of time 1t , respectively at the moment ttt Δ+= 12 . 

 The displacement lΔ  is O1O2. We mark with M1 and M2, the intersection of 

the sphere S1, respectively of the sphere S2, with the axes of the centres O1O2. 

Standing oscillations of the space-time Planck quanta take place inside the 

fundamental sphere.  

The magnitude of the oscillations has to be zero in O1, O2 and M1 for the 

sphere, at the moment t 1  respectively in M2, Oc and O2 at the moment 2t , Figure 

5.2.b. This condition is necessary in order for the oscillations of Planck quanta from 

'
0r  

1O
lΔ

2OcO
2M 1M

envelope sphere 

S2 = fundamental sphere at 
moment ttt Δ+= 12  

S1 = fundamental sphere 
at moment 1t  

2M  1M  

0r  
lΔ

1O  O2  
CO  
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spheres S1, S2 and the envelope sphere (of radius 
20

'
0

lrr Δ
+=  and centre Oc) to 

satisfy Bessel’s function ⎟
⎠
⎞

⎜
⎝
⎛ r

c
J ω

2
1  at any moment of time. 

Knowing that the roots of the function 
2
1J  are equidistant: ,......2,,0 ππ , it 

results that we need to have: 

 

4211221

lOMMOOMMO cc

Δ
====                              (5.20) 

 

From Figure 5.2.b. and relation (5.20), we obtain: 

 

⎪
⎩

⎪
⎨

⎧

=

=

0
'

0

0

3
5
3
4

rr

rlΔ
                                           (5.21) 

 

In order for the energy defined by the Planck quanta’s oscillations to be 

minimum, it is necessary that the order of the function’s roots 
2
1J , which verifies the 

conditions imposed, to be minimum. One can see that we must have: 

 

⎩
⎨
⎧

≡
≡

12

21

MO
MO

                                                (5.22) 

or: 

21 MM ≡                                                (5.23) 

 

From condition (5.22), it results: 

0rl =Δ                                                   (5.24) 

 

And from condition (5.23), it results: 

     02rl =Δ                                                (5.25) 
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meaning that the spheres are tangent. 

 

5.2.3.1. The calculation of the meson’s ±π  mass 

For: 

a) 0rl =Δ  

The position of the fundamental spheres at the moments of time 1t  and 

ttt Δ+= 12 , is presented in Figure 5.3. 

 

 

 

 

 

 

  a)                b) 

Fig.5.3. The calculation of the meson’s ±π  mass  

a) The position of the fundamental spheres   

b) The standing wave diagram  
 

The necessary time tΔ  for all the Planck quanta, from the sphere of radius '
0r , to get 

moving, is (fig.5.3.b). 

2
3Tt =Δ                                                (5.26) 

 

From relations (5.18) and (5.26), we obtain: 

 

text Δ
πω 3

=  

 

By substituting relation (5.19) in the above mentioned relation, it results: 

 

h

2
03 cm

ext
ππω =                                                  (5.27) 

0
,

0 2
3 rr =  

1O  

0rl =Δ  

2O  cO  
0r  0r  

0r  

O2
 1O  CO  

π↔
2
T  

0r  

0
'

0 2
3 rr =  
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Accordingly to Figure 5.3.b., the oscillation of the Planck quanta inside the 

fundamental sphere of radius 0r  is: 

 

0

02
r
c

Pl

πω =                                                    (5.28) 

 

From the condition that the oscillations (5.27) and (5.28) to be equal, it results 

the meson’s ±π  mass: 

003
2

rc
m h=π                                                 (5.29) 

 

We refer the meson’s mass from (5.29) to the electron’s mass, from relation 

(6.14) and we obtain: 

 

2741372* =⋅=πm                                           (5.30) 

 
 

5.2.3.2. The calculation of the lepton’s ±μ  mass 

For: 

b) 02rl =Δ  

The position of the fundamental spheres, at the moments of time  1t  and 

ttt Δ+= 12  is presented in Figure 5.4.a: 

 

 

 

   a)                                         b) 

 

 

Figure 5.4. The calculation of the lepton’s ±μ  mass  

a) The position of the fundamental spheres   

b) The standing wave diagram  

0r  0r  
02rl =Δ  

0
'

0 2rr =  
1O  2O  CO  

1O  
CO  

2O  

π↔
2
T  

0r  

0
'

0 2rr =  
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By applying the same reasoning as in the previous case, we obtain: 

 

2
2Tt =Δ                                                       (5.31) 

 

From relations (5.18), (5.19) and (5.31) we obtain: 

 

h

2
02 cm

ext
μπ

ω =                                                  (5.32) 

 

Accordingly to Figure 5.4.b, the oscillation of the Planck quanta inside the 

sphere of radius 0r , is: 

0

0

r
c

Pl πω =                                                  (5.33) 

 

From relations (5.32) and (5.33) we obtain the lepton’s ±μ  mass: 

 

002 rc
m h

=μ                                                (5.34) 

 

We refer the lepton’s mass-relation (5.34), to the electron’s mass - relation 

(6.14) and we obtain: 

 

5.205137
2
3* =⋅=μm  

 

The obtained results are synthesized in the table below. The measured data 

were taken from [11]. 
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Table 5.2. The values of the calculated masses for the mesons and leptons 

The particle ±π  ±μ  

The root πμ 22

2
1 =  πμ 22

2
1 =  

The equivalent 

radius 0rl =Δ  02rl =Δ  

Calculated mass 

in me 
274* =πm  27,205* =μm  

Measured mass 

in me 
2,273* =πm  77,206* =μm  

Error %292,0=ε  %725,0−=ε  

 

 

5.3. The relativistic transformation of the internal mass  
 

The internal mass of the hadrons and mesons is based on the space Planck 

quanta’s standing oscillations of a certain frequency, inside the fundamental sphere.   

If in a certain reference system, a wave is a standing one of angular frequency 

0ω , and then this wave, which is observed in a reference system that moves with the 

velocity  0v   referred to the first one, appears like a pulsation wave [2]: 

 

2
0

2
0

0

1
c
v

−
=

ωω                                                 (5.35) 

 

The corresponding mass is: 

 

2
0

2
02

0

0
int

1
c
vc

m
−

=
ωh

                                            (5.36) 

 

Where, accordingly to relation (5.16), we have: 



Mihai Gheorghe                             The bases of the unifying theory of physics 
 
 

 35

0

2
10

0 r

c j

l+
=

μ
ω                                                  (5.37) 

 

From relations (5.36), (5.37) and (5.17), it results the transformation formula 

for the internal mass referred to the mobile reference system: 

 

2
0

2
0

0
int

1
c
v

mm
−

=                                              (5.38) 

 

5.4. The external energetic process  
 

5.4.1. The electron’s mass in its own reference system  
 

The electron is an elementary particle without internal energy, meaning 

0int =ω , which corresponds to 0
2
11
=

+

jμ . 

The external energy is stored as electric field, in the outside Riemann space.  

From the electric point of view, we can consider the space outside the 

fundamental sphere as being Euclidian, space in which the relative electric 

permittivity and relative magnetic permeability are functions of the distance r [11], 

respectively relation (3.23): 

 

( )
00

1
g

rr =ε        ( )
00

1
g

rr =μ                                 (5.39) 

where: 

r
rg 0

00 1−=  

 

meanwhile 0r  is the radius of the fundamental sphere.  

The electric field E  and the electric polarization of space P  have the 

expressions: 
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⎟
⎠
⎞

⎜
⎝
⎛∇=

r
gqE 1

4 00
0πε

                                        (5.40) 

 

( ) ⎟
⎠
⎞

⎜
⎝
⎛∇−=

r
gqP 11

4 00π
                                    (5.41) 

 

The electric charge density corresponding to the polarization of space can be 

obtained from: 

 

polPdiv ρ−=  

and has the expression: 

 

                              
00

4
0

8 gr
rq

pol π
ρ −=                                         (5.42) 

 

By integrating relation (5.42) on the whole exterior volume of the electron, we 

obtain the electric charge of polarization: 

 

qqpol −=                                                (5.43) 

 

And we find again the electric charge’s value of the expelled space quantum.  

The energy accumulated in the exterior field is: 

 

( )dvPEEW ∫ += 02
1 ε                                          (5.44) 

 

We substitute relations (5.40) and (5.41) in (5.44) and we obtain the final 

energy in the end:  

 

2
0

00

2

43
1 cm

r
qW el==
πε

                                       (5.45) 
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From where we have the electron’s mass: 

 

                               2
000

2

43
1

cr
qmel πε

=                                           (5.46) 

 
 

5.4.2. The electron’s mass in uniform and rectilinear relativist motion  
 

The density of the electromagnetic moment for an electron in uniform 

rectilinear motion with the velocity 0v  is:  

 

BEg ×= 0ε                                                  (5.47) 

 

where the magnetic induction B  has the expression  (11.10) or  [6] 

 

2
0

0

c
EvB ×

=                                                   (5.48) 

 

For an observer situated at distance r  from the electrical charge, which forms 

an angle θ  with the movement direction, the Ox  component of the density of the 

electromagnetic moment is obtained utilizing relations (5.47) and (5.48): 

 

θ
ε sin2

2
0

00 E
c
vgx =                                            (5.49) 

 

We replace the expression of E  from (5.40) and we obtain, after integrating 

relation (5.49) on the entire exterior volume of the electron, the expression of the total 

electromagnetic impulse along the axe Ox : 

 

v
cr

qp 2
000

2

43
1

πε
=                                               (5.50) 
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The electromagnetic mass represents the velocity’s coefficient from the above 

relation: 

2
000

2

43
1

cr
qmelmag πε

=                                            (5.51) 

 

One can observe that the electromagnetic mass, expressed using relation 

(5.51) and the electrical mass, expressed using relation (5.46) are identical. 

 
 

5.4.3. Relativistic transformation of the electron’s mass  
 

The external energy of the fundamental sphere (the electron) is after all of 

elastic nature. The density of elastic energy is notated with ε  and is numerically 

equal to the density of electric energy: 

 

2
DE

=ε                                                      (5.52) 

 

In the above mentioned relation E  has the expression from (5.40). 

 The above physical quantities care considered in the electron’s reference 

system.  

We approach the problem of the electron’s mass from the elasticity tensor’s 

point of view. In these conditions, the tensor ikT has the form [11] 

 

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

=

0000
0000
0000
000ε

ikT                                       (5.53) 

 

The relativistic transformation of the tensor (5.53) leads to the expression of 

the density of energy eε  and of the density of energy flux S [11], referred to the 

reference system of the laboratory: 
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2
0

2
01

c
ve

−
=

εε                                             (5.54) 

 

2
0

2
0

0

1
c
v

vS
−

=
ε

                                            (5.55) 

 

We integrate the above relations on the whole exterior space of the electron 

(the fundamental sphere) and we take into account relation (5.52). We obtain, in the 

end, the expression of the energy and impulse in the reference system of the 

laboratory: 
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==
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                       (5.57) 

 

From relations (5.56) and (5.57), we notice that the electron’s mass transforms 

relativisticaly as the internal mass, given by relation (5.38). 

 

 

5.5. Heisenberg’s uncertainty relations  
 
In order to determine Heisenberg’s uncertainty relations, we will begin from the 

following arguments:  

1) The radius of the fundamental sphere 0r  has been calculated from energy 

reasons, paragraph 5.1. 
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2) The measurement of the impulse and energy of an elementary particle is 

done by utilizing some physical phenomena which also imply energy phenomena. In 

other words, the measurement process implies the variation of the physical 

properties of the vacuum and by default the variation of the radius of the fundamental 

sphere 0r . 

We will analyse the phenomenon of measurement for: 

     A ) the mass of internal nature : 

Let consider two states of the same: 

- In the first state, due to the measurement devices, the fundamental 

sphere’s radius is 1r  and correspondingly , we obtain the mass of internal 

nature: 

10

2
1

1int rc
m

j

l+
=

μh
                                               (5.58) 

 

- In the second state, the radius of the fundamental sphere is 2r  and 

correspondingly, we obtain: 

 

20

2
1

2int rc
m

j

l+
=

μh
                                                  (5.59) 

 

The difference of mass obtained after the measuring process is obtained from 

relations (5.58) and (5.59): 

21

21

0

2
1

1int2intint rr
rr

c
mmm

j

l −
=−=

+
μ

Δ
h

                               (5.60) 

 

We define the impulse corresponding to the mass difference mΔ : 

 

021

21

2
1intint c

v
rr
rrvmp j

l

−
==

+
μΔΔ h                               (5.61) 
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We can rewrite relation (5.61) such as: 

 

( ) h=
−

+

j

l
rr
rr

v
cp

2
121

210
int μ

Δ                                     (5.62) 

 

One can observe that the fraction from the left has length dimension, meaning 

that: 

( ) v
c

rr
rrl j

l

0

2
121

21

+
−

=
μ

Δ                                         (5.63) 

 

From relations (5.62) and (5.63) we obtain: 

 

h=lp ΔΔ int                                             (5.64) 

 

Relation (5.64) is formally identical with Heisenberg’s uncertainty relation.  

 

      B )mass of external nature  

We will rationalize identically as in the previous case, only that we will use as 

calculation formulas the ones in (5.46), from which results (6.14): 

 

10
1 1373

1
rc

mext

h

⋅
=                                         (5.65) 

 

20
2 1373

1
rc

mext

h

⋅
=                                         (5.66) 

 

The mass diference is: 

 

21

21

01373
1

rr
rr

c
mext

−
⋅

=
hΔ                                    (5.67) 
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We define the impulse analogously: 

 

021

21

1373
1

c
v

rr
rrpext

−
⋅

= hΔ                                     (5.68) 

 

From relation (5.68), we obtain: 

  

h=lpextΔΔ                                              (5.69) 

In which: 

 

    
v
c

rr
rrl 0

21

211373
−

⋅=Δ  

 

Relation (5.69) shows that we can also obtain a relation identical with 

Heidenberg’d uncertainty relation for the case of the mass of external nature.   

 

       C) total mass 

The total mass for the first measurement is obtained from relations (5.58) and 

(5.65): 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅

+=
+ 1373

1
2
1

10
1,

j

ltotal rc
m μh

                                 (5.70) 

 

Respectively, for the second measurement, from relations (5.59) and (5.66): 

 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅

+=
+ 1373

1
2
1

20
2,

j

ltotal rc
m μh

                               (5.71) 

 

From relations (5.70) and (5.71) we obtain the expression for the impulse of 

difference of mass: 
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021

21

2
1 1373

1
c
v

rr
rrp j

l

−
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅

+=
+

μΔ h                            (5.72) 

 

From relation (5.72) we obtain: 

 

h=lpΔΔ                                              (5.73) 

In which: 

 

v
c

rr
rrl

j

l

0

2
1

21

21

1373
1

1

⋅
+−

=

+
μ

Δ                                 (5.74) 

 

Relation (5.73) represents Heisenberg’s first uncertainty relation. For 

tvl ΔΔ =  we obtain Heisenberg’s second uncertainty relation: 

 

h≥tEΔΔ                                                   (5.75) 

 

The fundamental physical phenomenon that stands at the bottom of all 

Heisenberg’s uncertainty relations is the following: 

There can not be determined simultaneously the mass and the 
geometrical dimensions of the elementary particle, through any measurement.  

From a mathematically point of view, the uncertainty is introduced by relation: 

 

21

21

rr
rrl
−

=Δ                                                    (5.76) 

 

At Planck level, we have the limit situation: 

 

⎩
⎨
⎧

=
+=

pl

pl

rr
rrr

2

21                                                (5.77) 

It results that: 
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plrl 2=Δ                                                  (5.78) 

For  0cv = ,  relation (4.1) is rediscovered. 

 
 
  
 
 
CONCLUSIONS  
 
 

 The fundamental radius is expressed based on Planck dimenssion; 

 The velocity of the longitudinal waves is 28
0 1022,3 ⋅=lc m/s; 

 The mass of the elementary particles is obtained from the energy 

processes that take place inside and outside the fundamental sphere; 

 The mass of internal nature is the result of the oscillations of the 

standing waves from the fundamental sphere ; 

 The mass of the electron is of external nature (elastical), meaning 

electromagnetical; 

 The measurement of the exact geometrical dimensions of the elementary 

particles is impossible.  
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6. GRAVITATIONAL INTERACTION  

 
6.1. Gravitational interaction based on the internal mass of the particles  

 

Let us consider two elementary particles of mass 01m and 02m  situated at the 

distance r . 

Accordingly to relation (5.17), the two internal masses are given by relations: 

 

     
00

2
1

01

1

1

rc
m

j

l +

=
μh

                                             (6.1) 

  

00

2
1

02

2

2

rc
m

j

l +

=
μh

                                            (6.2) 

 

We first consider that particle 2 can be found in the deformed space by particle 1. 

The velocity of light in point 2, accordingly to relation (3.23), is: 

 

( ) ( )
⎥⎦
⎤

⎢⎣
⎡ −=

r
macrc 01

02 1                                      (6.3) 

 

We have supposed that in relation (6.3), the constant of integration from 

relation (3.15) is a function of the mass 01m , meaning that ( ) 101 ama = . 

The internal energy of particle 2, at the distance r  in the deformed space by 

particle 1, is obtained from (6.2) and (6.3): 

 

( ) ( )
⎥⎦
⎤

⎢⎣
⎡ −=

+

r
mac

r
rE

j

l
01

0
0

2
1

2 1
2

2
μh

                                    (6.4) 

 

The force that is exerted on it equal to: 
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( ) ( )
2

012
002

2
12 r

macm
dr

rdEF ==                                    (6.5) 

 

Analogously, we have: 

 

( ) ( )
2

022
001

1
21 r

macm
dr

rdEF ==                                 (6.6) 

  

In relation (6.5) we observe that regarding the two masses, we have used the 

method of separation of variables in respect to 01m  and 02m . The mass 02m  

appears at the first power, meanwhile 01m  appears in an unknown function, ( )01ma . 

In relation (6.6), the situation is reversed, meaning that 01m  is at first power, 

meanwhile 02m  appears in an unknown function ( )02ma . 

From here, we can conclude that function ( )ma  is a linear one, depending on 

the mass m : 

 

( )
( )⎩

⎨
⎧

=
=

0202

0101

kmma
kmma

                                       (6.7) 

 

where k  is a constant. 

We return to relations (6.5) and (6.6) written using (6.7) and we obtain 

Newton’s law of universal attraction: 
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                                 (6.8) 

 

where: 
2
0kcG =                                               (6.9) 
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We replace the constant k  given by (6.9) in relations (6.7) and we obtain the 

general form for the function ( )ma :  

 

grc
Gmma == 2

0

)(                                           (6.10) 

 

In relation (6.10), we recognize the expression of the gravitational radius gr , 

obtained by solving exactly Einstein’s equation [5]. 

 

 
6.1.1. The gravitational interaction between two bodies of masses m1  and  m2 
 

Each of the two bodies is formed out of 1N , respectively 2N  elementary 

particles: 

⎩
⎨
⎧

=
=

0222

0111

mNm
mNm

                                             (6.11) 

 

Based on space’s linear elasticity, we can apply the superposition principle, so 

that each of 1N  elementary particles interacts one at a time with each of the other 

2N  elementary particles. The resulting force is: 

 

2
21

2
020121

r
mGm

r
mmNGNFNrez ==                                (6.12) 

 

In the above relation we have used relation (6.11). 
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6.2. Gravitational interaction expressed in function of the external mass extm  

 

The mass of a charged elementary particle is composed of the mass 

corresponding to the internal energy and the mass corresponding to the external 

energy.  

Next, we will study how interacts a mass m  which deforms space, with a 

mass of external nature extm  (electrical). 

We consider an elementary particle with mass extm  given by relation (5.46), 

situated at the distance  r  of a body of mass m . 

The energy of external nature extW  is given by the electromagnetic mass: 

 

00

2

43
1

r
qWext πε

=                                                        

 

We replace q  with the expression from (4.22) and we obtain: 
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h
⋅

⋅
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                               (6.14) 

 

At the distance r  in the deformed space, the radial velocity of light is: 

 

⎟
⎠
⎞

⎜
⎝
⎛ −=

r
acc 10                                                 (6.15) 

 

The external energy stored in the electric field is obtained from (6.13) and (6.15): 
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The interaction force is: 

 

2
0

0

3137
1

r
a

r
c

r
WF ext h

⋅
=

∂
∂

=    

 

From relations (6.10), (6.13) and (6.14) we obtain: 

 

2r
mGmF ext=                                            (6.17) 

 

Based on the superposition principle, from relations (6.8) and (6.17), we notice 

that in the gravitational interactions, the mass that appears in Newton’s formula is 

given by the sum between the mass of internal nature and the one of external nature.  

 

 
 
 
 
 
 
CONCLUSIONS 
  

 

 The law of gravitational attraction is obtained from the theorem of the 

generalized forces applied to the energy of the whole elementary 

particles found in a gravitational field, of a certain metric.  
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7.  ELECTRICAL INTERACTION 
 

7.1. Coulomb’s law  
 

By expelling a Planck quantum of space from the Planck sphere, of radius r pl , 

a dislocation of all Planck quanta is produced inside it.  

The density of the dislocations ( )rρ  is proportional to 4

1
r

[10]: 

( ) 4
0

r
rPl

ρρ =                                                   (7.1) 

 

The constant 0ρ  is determined from the condition that the integral of the 

relation (7.1), calculated on the exterior volume of the Planck quantum should 

represent the corpuscular mass of the dislocated Planck quantum, csm . 

 

cs
r

mdrr
rPl

=∫
∞

2
4
0 4πρ

                                             (7.2) 

 

After calculation, we obtain the expression of the constant 0ρ : 

 

π
ρ

40
Plcsrm

=            

                                                                                 

So that relation (7.1) becomes in Euclidian space: 

 

                            ( ) 44 r
mr r plcs

π
ρ =                                                     (7.3) 

 

The density of energy corresponding to relation (7.3) is: 

 

                           2
044

c
r

mw r plcs

π
=                                                   (7.4) 
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Accordingly to relation (6.10) at Planck scale we have the relation: 

 

                              cspl Gmcr =2
0                                             (7.5)                      

 

We substitute relation (7.5) in relation (7.4) and we obtain: 

 

                               
r
csGmw

4

2

4π
=                                                   (7.6) 

 

In relation (7.6) we make the substitution: 

 

                   Gmcs
2 ⇒

πε4

2q
                                                 (7.7)  

      

And we obtain the expression for the density of energy of the dislocated mass’s 

density as a function of two new quantities: the charge q  and the vacuum permittivity 

ε 0  : 

                             4
0

2

2

)4( r
qw
επ

=                                                 (7.8) 

 

Based on the formalism above mentioned, it results the expression of the Maxwell 

voltage tensor: 

                                ( ) 4
0

2

2

42
1

r
qwe επ

=                                            (7.9) 

 

In order to get Coulomb’s formula from electrostatics, we consider two 

fundamental spheres of r 0 . 

Let us consider the symmetry plan 0S , perpendicular on the longitudinal axis 

which connects the particles 1 and 2. In a point belonging to the symmetry plan, 

characterized by the vector r , the Maxwell tensor is given by relation (7.9). 
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From symmetry reasons, the interaction force 12F  between the two 

fundamental spheres, is obtained from integrating the voltages’ tensor on the 

symmetry plan 0S  : 

 

                                     dswF
S

e∫=
0

12                                               (7.10) 

in which: 

dlrds ⋅= απ sin2  

 

 

 

 

 

 

          0S  

 

Fig.7.1.Calculation of the interaction between two fundamental spheres 

electrically charged, situated at a distance 2d  

 
We introduce the variable change: 

 

    
αcos

dr =                                                                

(7.11) 

   α
α

dddl 2cos
−=  

 

 

After calculation we obtain Coulomb’s formula: 

 

                          2
120

21
12 4 d

qqF
πε

−=                                              (7.12) 

r 
dl 
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0r  0r  

(1) (2) 

α 

dα 
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The negative sign from the relation above is a consequence of the properties of the 

interaction forces between the two dislocations.  

 

 
7.2. The interaction between the polarized electrical charges  

                           
By expelling one of the two components of the Planck quantum of space, the 

vacuum space surrounding the fundamental sphere gets polarized with an electrical 

charge of polarization.  

Knowing Coluomb’s formula, we propose to study if the Coulombian force is 

transmitted at the distance or step by step. The problem reduces to the study of the 

interaction between the Planck electrical charges of polarization of space with 

identical or different sign. Let us consider two electrical charges q , of radiuses 0r . 

 

 

 

 

 

 

 

Fig. 7.2. The calculation of the interaction between two polarized electrical 

charges  

Let M  be a current point situated at the distance 1r  from the particle 1- 

fig.7.2. 

The polarized electrical charge from a volume element around point M  

interacts with all the polarized electrical charge, generated by the electrical charge 

(2). The interaction energy is: 
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We introduce according to the figure, the volume element 2dv  and the 

distance r from the point  M and the volume element 2dv : 

 

22
2

22 sin2 drrdv απ=                                        (7.14) 

  

22
2

2
2 cos'2' αrdrdr −+=                                (7.15) 

 

From relations  (7.13), (7.14) and (7.15) it results: 
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It can be observed that: 
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So that the relation (7.16) becomes after calculation: 

 

( ) ( ) 2
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4 drrr
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r

e ∫
∞

= πρρ
                           (7.18) 

 

We introduce the expression given by formula (5.42) in the relation (7.18) 

which is for the density of the polarization of space and we obtain: 

 

( )
'

111

d
dvrqdWe

ρ
=                                        (7.19) 

 

For integrating the relation (7.19), we consider the same reasoning as before: 

With the notations from fig.7.2, we have: 
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111
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11 sin2 drdrdv ααπ=                                     (7.20) 
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We replace relations (7.20) and (7.21) in (7.19) and we obtain: 

 

( )
1

0
1112

2
1

2
12

111111

0 cos2
sin2 dr

rrrr
drrrqdW

r
e ∫ ∫

∞

−+
=

π

α
ααρπ

                          (7.22) 

 

We observe that: 
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From relations (7.22) and (7.23), we have: 
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We introduce expression (5.42) for the density of the polarized electrical 

charge of space polρ . After calculation, we obtain: 
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1

r
qWe πε

=                                           (7.25) 

 

The interaction force between the polarized electrical charges is obtained by 

deriving the energy, (7.25) in report to 12r : 
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Relation (7.26) shows that the Coulombian interaction force between to 

electrical charges is made “step by step” through the polarization electrical 

charges.  

In order to determine the Coulombian interaction between an electrical charge 

1Q , made of 1N  elementary charges and an electrical charge 2Q  made of 2N  

elementary charges, it is applied the reasoning from the paragraph 6.2.taking into 

account that: 

 

qNQ 11 =  

 

Respectively that: 

 

qNQ 22 =  

We obtain: 

 

2
0

21
2

2
21

0 44
1

r
QQ

r
qNNFc πεπε

−=−=                         (7.27) 

 

Relation (7.27.) represents Coulomb’s formula for two electrical charges.  
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CONCLUSIONS  
 
 
 
 

 Coulomb’s law is a consequence of the elastic interactions  generated by 

the dislocation of the corpuscular component of the Planck mass 

quantum, in the exterior of the sphere; 

 The “electrical” interactions take place through the polarized electrical 

charge of space; 

 The electrical charges of opposite sign attracts each other, meanwhile 

the electrical charges of the same sign repel, accordingly to the 

interaction between two dislocations.   
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8. THE INERTIAL AND GRAVITATIONAL MASS  
 

8.1. The inertial and gravitational mass of internal nature  
 

At the bottom of general relativity theory stand two fundamental principles:  

1. The equivalence principle.  

2.  The covariance principle. 

The equivalence principle states that: “in a domain (space) of small extend 

(local space), the homogenous and uniform gravitational field is equivalent under the 

aspect of its actions, to an accelerating field (the field of the inertial forces”. In this 

principle, there is reflected the equality between the inertial mass im  and the heavy, 

gravitational mass gm of a material body [4]: 

 

gi mm =                                                  (8.1) 

 

          The gravitational mass of internal nature gmint,  can be obtained from the 

Newton’s formula of the universal attraction: 

 

gmgmF gN ⋅=⋅= int,int                                    (8.2) 

 

Where g  represents the field of the gravitational accelerations generated by a body 

of mass m  : 

2r
Gmg =                                                    (8.3) 
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8.1.1.  The inertial  and  gravitational mass of internal nature in the space 
of Euclidian metric  

 
8.1.1.1. Uniform motion 

 

In order to obtain the expression of the inertial mass of internal nature imint, , 

we will consider as a starting point the expression for the energy of internal nature, in 

the laboratory’s reference system: 

 

2
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                                                (8.4) 

 

In which the angular frequency 0ω  is given by relation (5.37).  

The relativistic transformation of the angular frequency ω  into uniform motion 

with the constant acceleration a  can be obtained starting from the relations of 

transformation of the speed (v) and space (x), [13]: 
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By eliminating the time from relations (8.5), we get to the expression of space, 

as a function of speed and acceleration. 
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We rewrite relation (8.6) in an equivalent form as follows: 
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From relations (8.4) and (8.7) we obtain the expression of the internal energy:  
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The inertial force inF  is obtained from the previous relation: 

 

amam
dx

dEF iin .intint
int ===                                  (8.9) 

 

Relation (8.9) (the magnitude), represents Newton’s second law for the 

mass of internal nature in uniform motion. The expression of the internal energy 

in a gravitational field is obtained from the metric given by relation (3.25) or [11]:                               
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The Euclidian space can be approximated with gravitational fields of weak 

intensity ( r>> r g ). We expand the square root and we consider the expression of the 

gravitational radius ( 2
0

2
c
GMrg = ).  

After calculation, we obtain: 
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From relations (8.10) and (8.11) it results that: 
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The gravitational force can be obtained from the theorem of the generalized 

forces and the following formula results: 

 

             gmgm
r

GMm
dr

dE
F g

g
g int,int2

intint, ===−=                      (8.13)                    

 

By comparing relations (8.9) and (8.13) we deduce that: 

 

 gi mm .int.int =                                          (8.14) 

 

 

8.1.1.2. Circular motion 
 

In the circular motion, the angular velocity ω  transforms relativisticaly with 

respect to the tangential motion- relation (8.4), as well as with respect to the position 

in the gravitational field- relation (8.10).  

Taking into account the two transformations, the expression of the internal 

energy becomes: 
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For vt << 0c  and gravitational fields of weak intensity, r >> gr , relation (8.15) 

becomes: 
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                        cirEint, ≈ 0ωh (1+
2
1

2
0

2

c
vt )(1+

2
1

r
rg )                           (8.16) 

 

If we neglect the infinite small terms of order two: 

                                   

2
0

2

c
vt

r
rg  

Relation (8.16) becomes: 
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The inertial and gravitational forces can be obtained from relation (8.17) and 

have the following expressions: 
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By comparing relations (8.18) and (8.19), we deduce that for the circular 

motion we also have: 

 

    gi mm .int.int =                                                  (8.20) 
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8.1.2.  The inertial and gravitational mass of internal nature in the space 
of  Schwarzschild metric  

 

8.1.2.1. Radial motion 

 

Let us consider an elementary particle that moves radial, accelerated. The 

inertial force is obtained from relation (8.4). The radial velocity is a function of r  and 

t . 

We derive the internal energy as a composed function and we obtain the 

inertial force: 
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Knowing that: 
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From relations (8.4) and (8.21) it results that: 
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For the gravitational force, we will use relation (8.10). By derivation with 

respect to the radius  r , we obtain: 
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As shown in chapter 6 -relation (6.10), the general relations are valuable: 
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By comparing relation (8.22) with (8.23), in which (8.24) is projected on the 

radius r, it results: 

                       gi mm int,int, =                                            (8.25) 

 

 

8.1.2.2. Circular motion 

 

The inertial and gravitational forces are obtained from relation (8.15) without 

making the approximations from relations (8.16) and (8.17). 
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Based on relation (8.24) from (8.26) and (8.27) it results that in the circular 

movement as well: 

 

                               gi mm .int.int =                                            (8.28) 

 
 

8.2. The inertial and gravitational mass of external nature (electrical) 
 

8.2.1. The inertial and gravitational mass of external nature in the space 
of Euclidian metric  

 

8.2.1.1. Uniform motion 
 

Let us consider a particle with an electrical charge q . Its mass of external 

nature (electrical), in its own reference system, has the expression: 
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          The relativistic transformation of the energy of external nature is made 

accordingly to the relation (5.53).  
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       Based on relation (8.7), relation (8.30) becomes: 
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The inertial force is obtained from the previous relation: 
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dWF ielel
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Relation (8.32) (the magnitude), represents Newton’s second law for the mass of 

external nature (electrical) in uniform motion. The electrical energy in gravitational 

field is obtained from relations (8.30) and (8.24): 
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The gravitational force is obtained from the theorem of the generalized forces. It 

results the expression: 
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By comparing relations (8.32) and (8.34) we deduce that: 

                                       geliel mm .. =                                            (8.35)        

 
8.2.1.2. Circular motion 

 

In the circular motion, the mass transforms relativisticaly with respect to the 

tangential motion- relation (8.4), as well as with respect to the position in the 

gravitational field.  

Taking into account the two transformations, the expression of the external 

energy (electrical) becomes: 
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In the above relation it has been considered the expression of the speed of 

light after the tangential direction: 
r
rg

t cc −= 100 , which is obtained from the 

metrics of the space (3.25) for the coordinates r  and ϕ  constant. 

For vt << 0c  and gravitational fields of weak intensity,   r >>r g , relation (8.36) 

becomes: 
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We neglect the infinite small terms of order two, having the form:  2
0

2

c
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r
rg  

Relation (8.37) becomes: 
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The inertial force and the gravitational one are obtained from relation (8.38) 

and have the form: 
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By comparing relations (8.39) and (8.40), we deduce that for the circular 

motion, as well, we have: 

 

                                         geliel mm .. =                                                   (8.41) 
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8.2.2. The inertial and gravitational mass of external nature in the space 
of Schwarzschild metric  

 

8.2.2.1. Radial motion 
 

Let us consider an electrical charge that moves accelerated, after a radial 

direction. The inertial force is obtained from relation (8.4). The radial velocity is a 

function of r  and t . 

We derive the external energy (electric al) as a composed function, relation 

(8.21) and we obtain the inertial force: 
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From relations (8.24) and (8.30) it results that: 
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The gravitational force is obtained from (8.43): 
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By comparing relations (8.42) and (8.44), it results: 
 

                         geliel mm ,, =                                                (8.45) 
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8.2.2.2. Circular motion 
 
The inertial and gravitational forces are obtained from relation (8.36) without 

making the approximations specific to the Euclidian space: 
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Based on the relation (8.24) from (8.46) and (8.47) it results the circular 

motion: 

                                       

geliel mm .. =                                                (8.48) 

 
The total inertial and gravitational mass is obtained from relations (8.45) and (8.48): 

 

gtotalagelgieliitotala mmmmmm ,..int,int,, =+=+=                   (8.49) 

 

Relation (8.49) represents “the equality between the inertial mass and the 

gravitational mass, meaning Einstein’s Postulate which stands at the bottom of 
the General Theory of Relativity”: 

 

                                 gi mm =                                               (8.50)     
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CONCLUSIONS 
 
 
 
 
 

 The inertial mass and the gravitational one are equal in both the uniform 

and circular motion. 

 The equality between the inertial mass and the gravitational one is 

demonstrated based on the formula for the calculation of the internal 

and external mass of the elementary particles, of the kinetical 

transformations from the Special Theory of Relativity and General 

Theory of Relativity and of the theorem of the generalized forces. 
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9. STRONG INTERACTION 
 

9.1. Nuclear interaction 
 

The interactions known as “gravitational interaction” and “electrical interaction” 

have been demonstrated for the distance r  between the particles much longer than 

the radius of the fundamental sphere 0r .  

For the distance r  comparable to the radius of the fundamental sphere 0r , 

new physical phenomena will appear which will be explained using quantum 

mechanics. For start, we will consider as known the principles of the quantum 

mechanics. They will be demonstrated in chapter 10.  

We have seen in chapter 5.3. that the random motion of the meson π  leads to 

the obtaining of the internal mass, relation (5.30).  

We propose to calculate based on quantum mechanics, the masses that can 

be obtained if the meson π  is moving randomly in a sphere of radius 02
3 rr =π .  

The equation of movement for the meson is given by relation (10.49): 
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We are looking for a solution of the following form:                                                                   

 

             ( ) tEi
ezyx h,,Ψ                                             (9.2) 

 

Where E  represents the energy of the meson outside the sphere of radius πr . 

From relations (9.1) and (9.2), we obtain the equation: 
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We impose that ( )zyx ,,ψ  to be zero on the surface of the sphere of radius 

02
3 rr =π : 

  

                                             0=
πΓ

Ψ S                                                 (9.4) 

 

The eigenfunctions and eigenvalues of the problem at the limit (9.3) and (9.4), are 

expressed by relation [16]: 
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where j

l
2
1

+
μ  are the positive roots of the Bessel function of semi-integer index 

2
1

+l
J , 

respectively ( )ϕθ ,m
lY are the spherical functions. 

From relations (9.3), (9.4) and (9.5), it is obtained: 
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Based on relation 
0cm

r
π

π

h
=  and of relation (9.6) the mass of the elementary 

particles is obtained as a function of the meson’s π mass. We have: 
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In the previous relation we relate the two masses m  and πm  to the mass of the 

electron and it results:  
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In Table 9.1 there are presented the masses of some elementary particles as a 

function of the related mass of the meson π , ∗
πm , and the roots of the Bessel 

function 
2
1

+l
J . 

 

Table 9.1. The values of the calculated and measured masses of some 

elementary particles as a function of the related mass of the meson π  , ∗
πm , 

and the roots of the Bessel function 
2
1

+l
J   

The particle ±k  ±p  ±∑  ±Ξ  

The root 493,4'

2
3 =μ  725,72

2
3 =μ  42,93

2
1 =μ  417,102

2
7 =μ

Calculated 

mass in me 

954,28 1837,27 2307,08 2572,72 

Measured 

mass in me 

966,3 1836,9 2327,6 2587,7 

Error %25,1=ε  %02,0=ε  %85,0=ε  %58,0=ε  

 

The physical phenomenon of the interaction between two baryons takes place in the 

following manner:  

We consider two protons 1p  and 2p , for example, described by two mesons 

π , like in Figure 9.1. 

By the joining of the two protons, these put in common a meson and the result 

is a nucleus made of two protons. The common π  meson describes the mass of the 

proton 1 as well as the mass of the proton 2. 

The common meson π  “changed” by the two protons, form the strong 

interaction force. The action radius is equal to 02
3 r  and has the approximate value of 

15104,1 −⋅ m.  
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Fig.9.1. The schematic representation of the interaction between two protons 

inside the atomic nucleus  

 

 
9.2. The magnetic momentum and the mechanical momentum of the 

elementary particles  
 

9.2.1. The exterior mechanical momentum  
 

At the very bottom of the hole theory of unification stands the space-time 

Planck quantum. 

By expelling a space-time Planck quantum, not only the mass of the 

quantum is eliminated, but also all its other properties such as: magnetic 

momentum and mechanical one. 
The mechanical momentum is given by the expression: 

 

                      
20

h
== crmS PlPlPl                                               (9.8) 

 

Based on the conservation law of the kinetic momentum, the spine of the 

space Planck quantum is transmitted to an elementary particle x  of mass xm and 

radius 0r  or xr  : 

proton 1 

meson π  

proton 2 

meson π

 
proton 1

 
proton 2 

common meson π

nucleus with two protons  
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                                        xxx vrm=
2
h

                                                (9.9) 

 

Let us consider that the external magnetic momentum extxμ  of the same particle is 

given by relation: 

                                          xxxext rqv=μ                                               (9.10) 

 

In order to eliminate the problems concerning the dimension of the speed xv , we 

eliminate the speed  xv  from relations (9.9) and (9.10), and we obtain: 

 

                                  
x
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q

ext 2
h

=μ                                              (9.11) 

 

We take as a standard the magnetic momentum of the electron: 

           

B
el

el M
m
q

==
2
hμ                                       (9.12) 

 

From relations (9.11) and (9.12) we obtain the relation proposed by Pauli [12]: 
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9.2.2. The disintegration of the electrically charged hyperions  

 

9.2.2.1. The disintegration of the hyperions ±Σ , ±Ξ , ±Ω  
 

Let us arrange the values of the masses together with the corresponding roots 

of the Bessel function from Table 5.1. in a growing order on the axis. We will obtain 

the diagram below, figure 9.2: 
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     ±p                  ±Σ               ±Ξ        ±Ω  

1

2
3μ =4,493        1

2
5μ =5,763  2

2
1μ =6,283  2

2
3μ =7,72 

 

91846,* =pm      362367,* =Σm       32582,* =Ξm        93172,* =Ωm  

 

Fig. 9.2. The mass of the baryons related to the electrons’ mass, as a function 

of the Bessel function’s roots  

  
The following table results corresponding to the diagram in fig. 9.2: 

 
Table 9.2.  Some values for the roots of the Bessel function  J

2
1+l

 and the mass 

of the corresponding baryons, as a function of  l  and   j 
 

 1=j  

( 1

2
1+μ l ) 

2=j  

( 2

2
1+l

μ ) 

3=j  

( 3

2
1+l

μ ) 

…. ∞  

 
0=l       

(
2

1J ) 

 ±Ξ  
28,62

2
1 =μ        

32582,m =∗
Ξ  

4Δ  

4293

2
1 ,=μ  

62,3871
4
=∗

Δm  

 
      … 

 
1=l  

(
2

3J ) 

±p  

49341

2
3 ,=μ  

91846,m p =
∗    

  ±Ω  

72,72
2/3 =μ       

93172,m =∗
Ω  

      
 

 

 
… 

 
2=l  

(
2

5J ) 

±Σ  
76351

2
5 ,=μ  

362367,m =∗
Σ  

±
5Δ  

0459
2

5 ,=μ  

49537175 ,m =∗
Δ  

  
… 
 

….. ……….. …………. …………. …….. 

M 
∞  

    

 
From the example above, it results that the baryons can be presented in a 

table similar to the one of the chemical elements, made by Mendeleev.  
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         Let us consider the disintegration reaction for the hyperion ±Σ  [12]; underneath 

we write the conservation laws: 

 
0πΣ +→ ++ p                                              (9.14) 

 

- The electrical charge q , 011 ++→+  is conserved; 

- The baryon charge B ,  011 ++→+  is conserved; 

- The strangeness S , 001 +→−  is not conserved; 

- The hypercharge Y , 010 +→  is not conserved. 

Let us rewrite the same disintegration reaction underneath which we write the 

corresponding Bessel function’s roots: 

 

πΣ +→ ++ p  

 
1

2
3

1

2
5 μμ →                                                   (9.15) 

 

We observe that the number of the root, meaning 1  is conserved, meanwhile 

the index of the Bessel function decreases from 5/2 to 3/2, meaning that it decreases 

with 1 . 

Let us also consider the disintegration reaction of the hyperion −Ω ; 

underneath we write the conservation laws: 

 
0πΞΩ +→ −−                                              (9.16) 

 

- The electrical charge q , 011 +−→−  is conserved; 

- The baryon charge B ,  011 +−→+  is conserved; 

- The strangeness S , 023 +−→−  is not conserved; 

- The hypercharge Y , 032 +−→−  is not conserved. 

Let us rewrite the same disintegration reaction (9.16) underneath which we write 

the corresponding Bessel function’s roots: 
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0πΞΩ +→ −−  

 
2

2
1

2

2
3 μμ →  

 

We observe that the number of the root 1  is conserved, meanwhile the index 

of the Bessel function decreases from 3/2 to 1/2, meaning that it decreases with 1 . 

In order to draw a final conclusion, we introduce the notion of energetical level 

of the fundamental sphere of radius 0r  in the following manner: for a given Bessel 

function, the first root represents the first energetic level; the second root represents 

the second energetic level and so on.  

The law of the disintegration of the electrically charged hyperions is the 

following: 

“A hyperion disintegrates in another hyperion through: 

- The conservation of the electrical charge; 

- The conservation of the energetic level; 

- The decrease with 1  of the index of the Bessel function associated with the 

“energetic” level.” 

Based on this law we can explain why the hyperion ±Ξ  can’t decompose into 

another hyperion ±Σ . 

Let us write the reaction together with the laws of conservation: 

 
−− → ΣΞ  + neuter meson                                       (9.17) 

 

- The electrical charge q , 11 −→−  is conserved; 

- The baryon charge B ,  11 +→+  is conserved; 

- The strangeness S , 12 −→−  is not conserved; 

- The hypercharge Y , 01→−  is not conserved. 

We compare the disintegration reaction of the hyperion +Ξ  with the 

disintegration reactions of the hyperions Σ +  and Ω − , relations (9.14) and (9.16). 

We notice that this kind of reaction could take place, but experiences show us 

differently. The conservation laws can not explain such an anomalie.  
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Let us write the disintegration reaction for the hyperion −Ξ , underneath which 

we write the corresponding Bessel function’s roots: 

 
−− → ΣΞ  

1

2
5

2

2
1 μμ →                                                    (9.18) 

 

From the above reaction, we observe that the particle which disintegrates 

( −Ξ ) is on the second energetic level, meanwhile the particle in which it should 

disintegrate has the first energetic level.  

This fact is against the stated law: it does not keep the energetic level. The 

index of the Bessel function corresponding to the hyperion in which it disintegrates, 

should decrease with 1, and not increase with 2. In conclusion, such a reaction can 

not take place.  

The obtained results are synthesized in table 9.3. 
 

Table 9.3 The scheme of the disintegration of the hyperions  ±±± ΩΞΣ ,,  
 1=j  

( 1

2
1+μ l ) 

2=j  

( 2

2
1+μ l ) 

 
0=l       

(
2

1J ) 

 ±Ξ  
28,62

2
1 =μ                

0=m  
32582,m =∗

Ξ         
 
1=l  

(
2

3J ) 

 
p ±  

49341

2
3 ,=μ  

1,0 ±=m  

91846,m p =
∗             

                ⇑  
Ω ±              

72,72
2/3 =μ  

1,0 ±=m  

93172,m =∗
Ω  

 
2=l  

(
2

5J ) 

⇑  
Σ ±  

76351

2
5 ,=μ  

2,1,0 ±±=m  

362367,m =∗
Σ  
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CONCLUSIONS 
 
 
 

 The internal mass of the elementary particles can be calculates as a 

function of the meson’s mass ; 

 The nuclear interaction between the protons results as a consequence of 

the simultaneous description of their mass through one common meson; 

 The kinetic momentum and the magnetic one of an elementary particle is 

a consequence of the conservation law of the mechanical and magnetic 

moment of a Planck quantum of mass, expelled from the fundamental 

sphere. 

 The disintegration reactions of the electrically charged hyperions take 

place after the following laws: 

- the electrical charge is conserved.                                                                         

- the energetic level is conserved;                                                                                 

- the index of the Bessel function which is associated with the 

energetic level decreases with 1 . 
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10.  QUANTUM MECHANICS  
 

10.1. The fundamental theorems of the quantum mechanics  
 

 The following theorems are the synthesis of the ones presented in the 

previous chapters.                                                                                                                        

T.1. Any elementary particle is space-time singularity or a composition of space-time 

singularities, surrounded by a curved space of a certain metric.   

T.2. Any perturbation is propagating in vacuum as a wave with the velocity 0c . 

T.3. The necessary energy for deforming the vacuum space, in a period, is 

represented by Planck’s constant– h, so, the energy in ν periods in the time unit is  

hν . 

T.4. The energetical deformations of the vacuum are superiorly limited by the 

existence of a wavelength/critical frequency, at which appear irreversible 

deformations that lead to the appearance of the corpuscle.   
In this context, the corpuscle represents the “solidified” space for a certain short 

interval of time.  

T.5. In the curved space that accompanies any particle, at a certain moment, takes 

birth at a certain distance at it a particle and an anti-particle.  

 
 

 

 
 

 

 

 

 

 

 

 

Fig 10.1. The generation-annihilation mechanism of the elementary particles  

- 
+ 

Initial   
particle + 

+ 

-  
Annihilated 

particles 

lΔ
 

Photon 

lΔ  

 
Generated particles 

 
Final 
particle 

+ 



Mihai Gheorghe                             The bases of the unifying theory of physics 
 
 

 82

The initial particle annihilates with the anti-particle in the presence of the newly 

created particle and emits a quantum of energy. The resulting quantum of energy will 

generate a new pair particle-anti-particle in the curved space of the previously 

created particle and feed-back mechanism will repeat infinitely, fig 10.1. 

 

 
10.2. The measuring problem in quantum mechanics  

 
In the reference literature, there are described in detail the devices used in the 

technique of measurements in quantum mechanics.  

Let us take as an example the problem of diffraction of corpuscles through 

multiple slots. Based on theoreme T.5., in any moment the corpuscles is governed by 

the generation-annihilation  phenomenon, so it has a random motion and the curved 

space that surrounds it, has an undulatory movement, accordingly to theorem T.1.  

The wave created in this manner is diffracted by the slot, leading to the well-

known interference phenomena.  

In the points where the energy of the wave that has been obtained as a 

consequence of the interference overreaches the critical energy of “solidifying” of 

space, re-appears the corpuscle accordingly to theorem T.4. The physical 

phenomenon acts as if the “wave would guide” the corpuscle. [2]. 

In the case where the corpuscles are illuminated by a beam, similar physical 

phenomena appear: the incident waves of light will interfere with the waves that 

accompany the corpuscle, leading again to the same kind of physical phenomena as 

previously described.  

In conclusion, any process of measurement at quantum level, is itself “a 

generator of physical phenomena” (diffraction, interference), so that the ideal 

measurement does not exist.  
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10.3. Schrödinger’s equation for spin-less particles  
 

10.3.1. Schrödinger’s operator 
 

 Accordingly to theorem T.5., a particle has a random motion. Let us consider 

at a certain moment, that the particle is found in the origin of the coordinate system. 

The probability density of finding the particle at the distance r , after n  cycles of 

generation-annihilation is given by relation [14]: 

 

  ⎟
⎠

⎞
⎜
⎝

⎛
−⋅= 2

2

32 )(2
exp

])(2[
1),(

lr
r

ln
nr

ΔΔπ
ρ    (10.1) 

 

where Δl represents the step with which the particle moves after each cycle of 

generation-annihilation.  

Let Δt be the necessary time of a generation-annihilation cycle in which the Δl shifting 

in space is produced. We define the shifting speed of the particle: 

 

  
t
lv

Δ
Δ

=      (10.2) 

 

Based on relation: 

h=lmvΔ  

          

And of relation (10.2), we obtain: 

 

t
m

l ΔΔ h
=2  

 

We recalculate expression (10.1) by using the result obtained above and we have: 
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⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

−=
tn

m

r
tn

nr
ΔΔπ

ρ
h2

exp
]2[

1),(
2

3
   (10.3) 

 

Let us consider that the unity of measurement of time is equal to the time 

interval Δt in which a cycle takes place, so that nΔt represents the elapsed time 

from the initial moment. Relation (10.3) becomes: 

   

 
⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

−

⎥
⎦

⎤
⎢
⎣

⎡
= t

m

r

t
m

tr
hh 2

exp
2

1),(
2

3

π

ρ    (10.4) 

 

The expression (10.4) represents the fundamental solutions of the operator [16]: 

 

tm ∂
∂

=∇2

2
h

                 (10.5) 

 

The operator (10.5) should express in the same time the propagation of the 

waves that result due to the particle-antiparticle annihilation process  
The angular frequency of these waves is: 

 

  
h

2

0,

2mc
g =ω                  (10.6) 

 

It is obvious that the operator (10.5) should contain a correction factor A: 

 

  
t

A
m ∂

∂
=∇ 2

2
h

     (10.7) 

 

The correction factor A  is determined from the condition that the equation of the 

emitted spherical waves  
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⎥⎦

⎤
⎢⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ −−

c
rti

r
ωexp1

 

        

Should verify relation (10.7). 

 Through calculus we obtain A = -i, so that the operator becomes: 

 

                  
t

i
m ∂

∂
=∇− 2

2
h

                          (10.8) 

 

Relation (10.8) represents Schrodinger’s operator. 

 
 
 
 

10.3.2. Schrödinger’s equation for a particle placed in a field of force of 
potential energy Ep 

 

10.3.2.1. The potential energy ( )zyxEp ,,  is invariant in time  

 
In the domain where the electron stands, there are two types of oscillations of 

space, generated by: 

a) the generation-annihilation phenomenon that has the angular frequency: 

    

h

2

..

2mc
ag =ω  

 

b) the potential energy ( )zyxEp ,,  that has the angular frequency: 

 

    
h

p
p

E
=ω          (10.9) 
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It is obvious that interference between the two oscillations exists. The density of 

probability that in an interval of time t  does not exist any influence from the 

oscillations pω , is given by Poisson’s relation [14]:  

 

  )exp( tpE ωρ −=      (10.10) 

 

The resulting density of probability is obtained from relations (10.4) and (10.10): 

 

 )exp(
2

exp
2

1),(
2

2/3 t
t

m

r

t
m

tr prez ω
π

ρ −

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡

⎟⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

−

⎟
⎠
⎞

⎜
⎝
⎛

=
hh

     (10.11) 

 

The operator corresponding to relation (10.11) is [16]: 

 

tm p ∂
∂

=−∇ ω2

2
h

 

 

Based on relation (10.9) and on correction iA −= , it results: 

 

  
t

iE
m p ∂

∂
=+∇ h

h 2
2

2
    (10.12) 

 

The generalisation for a field of forces of energy 1pE , 2pE ,.... pnE  is made having as 

a starting point the resulting Poisson’s density of probability [14]: 

 

  ∏
= ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−=

n

k

pk
E t

E
rez 1

exp
h

ρ                  (10.13) 

 

From relations (10.4) and (10.13), Schrödinger’s operator is obtained analogously: 
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∑
= ∂

∂
=+∇−

n

k kp t
iE

m 1 ,
2

2

2
h

h
       (10.14) 

 

 

10.3.2.2. The potentional energy ( )tEp  is a function of time  

 

We associate te angular frequency to the potentional energy ( )tEp : 

 

  
h

)(
)(

tE
t p

p =ω                      (10.15) 

 

The density of probability corresponding to Poisson’s distribution is [14]: 

 

  ⎟
⎠
⎞⎜

⎝
⎛ −= ∫

t

pE d
0

)(exp ττωρ        (10.16) 

We introduce the notation: 

 

  ∫=
t

p dt
0

)()( ττωΩ                (10.17) 

 

Using the same reasoning as in previous cases, we obtain [14]: 

 

tdt
d

m ∂
∂

=−∇
Ω2

2
h

 

 

Based on relations (10.15) and (10.17) and on correction iA −= , we obtain: 

 

t
itE

m p ∂
∂

=+∇− h
h )(
2

2
2

                               (10.18) 
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10.3.2.3 Schrödinger’s operator for a system of particles  
 

Let us consider a system of particles, of masses 1m , 2m ,.... nm and electrical 

charges 1q , 2q ,.... nq . A density of probability corresponds to each particle: 

              

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

t
m

r

t
m k

k

k

k hh 2
exp

2

1 2

2/3

π

ρ               (10.19) 

                                       Where ,....2,1=k     

It is obvious that the random motion of each particle is influenced by the random 

motion of the rest of the particles. Accordingly to the law of decomposition of the 

probabilities, we have: 

 

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛
++

−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= ∏

= t
m

zyx

t
m

trrr

k

kkk
n

k

k

nrez hh 2
exp

2

1),,..,(
222

1
2/321

π

ρ              (10.20) 

 

We introduce the variables  

 

k

k
k

m

x
h2

=α                 

k

k
k

m

y
h2

=β              

k

k
k

m

z
h2

=γ             (10.21)  

 

Relation (10.20) becomes: 

 

( ) ( )⎟
⎠
⎞

⎜
⎝
⎛ ++−= ∑

∏

=

= n

k
kkkn

n

k

k

rez tt

m

1

222
2/3

1

2
1exp

2
γβα

π
ρ h              (10.22) 

 

The operator corresponding to relation (10.22) is: 
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t

n

k
kkk ∂

∂
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
∂
∂

+
∂
∂

+
∂
∂

∑
=1 2

2

2

2

2

2

γβα
              (10.23) 

 

We return to the spatial coordinates from relation (10.21) and we obtain: 

 

  ∑
= ∂

∂
=∇

n

k
k

k tm1

2

2
h

     (10.24) 

 

The spherical resulting wave, corresponding to the n  annihilation phenomena is: 

 

  ∑
= ⎥⎦

⎤
⎢⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ −−

n

k

k
k

k c
rti

r1
exp1 ω         (10.25) 

 

where:   

h

22 cmk
k =ω  

 

Analogously, we impose that relation (10.25) to verify correction iA −=  and relation 

(10.24) becomes: 

 

  
t

i
m

n

k k
k ∂

∂
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
∇−∑

=
h

h
1

2
2

2
    (10.26) 

 

The n  particles interacts Coulombian between them, with energies rlU , . The indexes  

l and r take the values n,....2,1 . 

In the same time, each particle is found in an external field of potential kU . The total 

energy of the system is: 

 

∑ ∑ ∑
=

≠
= =

+=
n

k

N

tl
rl

N

k krlpk UUE
1 1, 1,  
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Schrödinger’s operator takes the more general form: 

 

  ∑ ∑∑
≠
= == ∂

∂
=++⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
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n
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n
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n

k
k

k t
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m 1, 1
,

1

2
2

2
h

h
              (10.27) 

 

Which is in conformity with [3]. 

 
 

10.3.2.4. Schrödinger’s operator for a particle found in the electromagnetic field  
 

A particle of mass m  and charge q , under the action of an electromagnetic 

field of potentional magnetic vector BA  gets the speed [6]: 

 

BA
m
qv −=  

 

The density of probability corresponding to the generation-annihilation process is: 
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⎥
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⎦
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⎢
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2/3

π
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The electromagnetic field’s energy is: 

 

∑ += qVA
m

qE Bip
2

2

2
                               (10.29) 

 

where zyxi ,,=      

The operator corresponding to relations (10.28) and (10.29) is: 
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From the condition that the operator (10.30) verifies the solution of the spherical 

waves, we obtain the necessary corrections, so (10.30) gets the final form: 

 

( )
t

iqVAqi
m B ∂

∂
=+−∇− hh

2

2
1

                 (10.31) 

 

Which is in conformity [1], [3], etc. 

We must make the observation that the operator (10.31) is correct only for speeds 

c<<v , implying: 0c <<
m

qAB

2  

If we project the operator (10.31) on the axis Ox and we impose that the plane wave 
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We obtain: 

 

 11
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ω
ω

h

h AxqA
mc

               (10.32) 

 

For 0=BxA  the relation verifies:  

 

                                                        22mc=ωh  

 

For 0≠BA  we must have: 
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1<<
ωh

BqA
 

 

Taking into account that: 

 
22mc=ωh  

 

We obtain the above mentioned condition: 

 

2mc/q AB <<           (10.33) 

 

 
 

10.4. Fundamental operators in quantum mechanics  
 

10.4.1. The impulse operator  
 
The fundamental solution for the Schrödinger’s operator, relation (10.8) is obtained 

from (10.4) and has the form: 
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We take into consideration the standing Schrödinger operator [3]: 

 

  E
m

=∇− 2
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2
h

                   (10.35) 

Written as follows: 

 

m
p

m 2
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And we impose that relation (10.34) verifies relation (10.36), we obtain: 

 

 ( ) ( ) ),(),( 22 trvmtrkzjytx
t

im ρρ ⋅=⎟
⎠
⎞

⎜
⎝
⎛ ⋅++∇−
h

h          (10.37) 

 

The term ( )zkyjxt ++ /t  represents the particle’s speed v . Using simple 

calculus, we obtain the hermitic operator: 

 

  Pi =∇− h      (10.38) 

 

In which ∇− hi  represents the impulse operator, which is in conformity with [1], [3]. 

 
 

10.4.2. The deduction of the kinetic momentum operator  
 

In the case in which the particle has a random motion on an arc of circle, the 

distance r from relation (10.34) is replaced with the length of the arc of circle S =ϕR, 

in which ϕ  represents the central angle and R represents the radius of the arc of 

circle. We study the motion in the xOy  plane. 

Relations (10.34) and (10.36) become: 
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We replace the fundamental solutions (10.39) in operator (10.40) and we 

obtain the hermitic operator of the projection of kinetic momentum on the Oz axis: 
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  zLi =
∂
∂

−
ϕ

h                           (10.41) 

 

By passing from the polar coordinates to the Cartesian ones, the operator (10.41) 

becomes: 

   zL
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Analoguesly we obtain the components of the kinetic momentum on the axis of the 

Cartesian coordinate system: 
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− h     (10.44) 

 

Relations (10.42), (10.43), (10.44) are obtained formally from relation (10.38) by 

calculating the vectorial product at left with the position vector kzjyixr ++= .  

We obtain: 

 

    )(ˆ ∇−×= hirL                           (10.45) 

 

Relation (10.45) is in conformity with [1], [3]. 

Relation (10.38) is also obtained formally from relation (10.36) through the “extraction 

of the square root”.  
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10.5. Obtaining Dirac’s operator  
   

The Dirac’s relativistic invariant in time operator can be easily obtained, if we 

start from the scheme of the random motion, relation (10.1), written in Minkowski 

space: 
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In order to write relation (10.46), there has to be made the observation that the 

scheme of the random motion implies movement back and forward both on the 

axises Ox , Oy , Oz  and on the axis of time. The back and forward motion on the 

time axis has at the bottom the fact that the generation-annihilation physical 

phenomenon is cyclical. The following operator corresponds to relation (10.46), [16]: 
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    (10.47) 

 

In which there has been made the necessary correction (number i). 

In the particular case of the Euclidian space, relation (10.47) becomes relation 

(10.8). 

After mathematical calculations, relation (10.47) takes the equivalent form: 
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hh
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2                     (10.48) 

 

We take as a reference element, in the second term from relation (10.48), the 

expression mc2, which corresponds to the energy of the recoil particle 
m

mc
2

)( 2−
 from 

theorem T.5. 
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Relation (10.48) becomes: 

 

  ( )
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=∇ mc
tc

ii h
h    (10.49) 

 

The operator (10.49) has to describe the random motion in the Minkowski space for 

x± , y± , z± , t± .   

For negative values of the time, relation (10.49) becomes: 
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The operators (10.49) and (10.50) describe together the random motion in the 

Minkowski space. There will be four operators corresponding to the two spin’s 

orientations: two operators for t >0 relation (10.49) and two operators for t <0; relation 

(10.50) 
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For t < 0   
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Relations (10.51) and (10.52) can be written in a unitary form, if we introduce the 

operators: 
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From relations (10.51), (10.52) and (10.53) we obtain: 
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h
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In the situation in which the particle is found in an electromagnetic field also, 

the operator (10.31) is rewritten in Minkowski space, accordingly to relation (10.54) 

and we obtain: 
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CONCLUSIONS 

 

 

 

 The elementary particles have a random motion in space, caused by the 

generation-annihilation phenomenon. 

 The random motion of the elementary particles is described by the 

diffusion operator. 

 Schrödinger’s operator is obtained from the condition that the diffusion 

operator verifies the equation of spherical waves resulted from the 

generation-annihilation process.  

 Schrödinger’s operator for a system of particles that are found in a given 

energy field is obtained from the decomposition of the corresponding 

probabilities. 

 Dirac’s operator is obtained from the generalization of the generation-

annihilation phenomenon Minkovski space. 

 All the observable physical quantities: energy, impulse, kinetic 

momentum, correspond to the hermitic operators. 

 Mathematical relations between physical quantities are identical with the 

mathematical relations between the associated mathematical operators. 
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11. ELECTRODYNAMICS 
 
 

11.1. The electromagnetic law of induction (second law and Maxwell’s law) 
 

Let us consider two electrical charges q  and 0q  in vacuum. 

The first electrical charge q  moves uniformly, non-relativistic, with the 

constant speed v <<c 0 , after the Ox  axis, in reference with the second charge 0q , 

that is standing still in space, fig 11.1. 

 

 

 

 

 

 

 

 

Fig 11.1. Electrical energy of interaction between two electrical charges  

 

The electrical energy of interaction between the two charges is a function of 

time: 

 

( ) ( )tr
qqtWel
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=                                            (11.1) 

 

Correspondingly to the electrical energy (11.1), the field mass results: 

 

( ) ( ) 2
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=                                          (11.2) 

 

The impulse of the field mass, ( )tpc  is obtained from relation (11.2) 

r(t) 

q0 

q 
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i  

v
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( ) ( ) 2
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=                                         (11.3) 

 

The impulse variable in time represents the inertial force: 
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As shown in chapter 6, a gravitational force corresponds to the inertial force or 

accordingly to chapter 7, an electrical force that acts over the electrical charge 0q .  

 Corresponding to relation (11.4), we define the electric field: 
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                       (11.5) 

 

We call such a field, a solenoidal electric field. In relation (11.5) BA  represents the 

potentional magnetic vector and it is defined as follows: 

 

2
0c

vVAB =                                                    (11.6) 

 

The quantity V  represents the scalar electrical potentional. 

Relation  

t
AE B

S
∂
∂

−=                                                   (11.7) 

 

Represents the electromagnetic law of induction (second Maxwell’s law) which we 

rewrite under the form Maxwell has given: 

 

t
BErot S
∂
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−=                                                   (11.8) 
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11.2. The law of the magnetic circuit (Maxwell’s first law) 
 

In relation (11.6), we apply to both terms the rotor operator: 
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We use the development: 
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And relations: 
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                                                    ∇ V= E−  

 

After calculus made in relation (11.9), we obtain: 

 

E
c
vB ×= 2

0

                                                     (11.10) 

 

In relation (11.10) B  represents the magnetic induction, meanwhile E  represents 

the intensity of the electric field. 

We apply the rotor operator to the relation (11.10): 
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Accordingly to the development: 

 

( ) ( ) ( ) ( ) ( )EvvEEvvEEvrot ∇−∇+∇−∇=×                        (11.12) 
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And to the relations: 
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We obtain: 
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Based on relation 
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Expression (11.14) becomes: 
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We introduce the quantities: 

 

2
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1
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And we obtain in the end the law of the magnetic circuit (first Maxwell’s relation): 
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11.3. Lorentz calibration 
 

In relation (11.6) we apply the divergence operator to both terms: 

 

( )vVdiv
c

Adiv B 2
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1
=                                    (11.18) 

 

We use the development: 
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And relations: 
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So the relation (11.18) becomes in the end: 
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Meaning the condition of Lorentz calibration. 
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CONCLUSIONS 
 
 
 
 
 

 The electromagnetic law of induction is a consequence of the inertial 

force, generated by the mass associated to the electrical interaction 

energy, variable in time; 

 The magnetic potential vector is the electric potential scalar in motion; 

 The magnetic field is the vector electric field in motion; 

 The law of the magnetic circuit is a consequence of the magnetic field, 

variable in time and of the electrical charges in motion. 
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12. TERMODYNAMICS 
 

12.1. The electrodynamics theory of the thermodynamics  
 

12.1.1 The electromagnetic radiation of the neuter atoms  
 

It is well known the fact that an electrical charge q  in motion with the 

acceleration a  radiates electromagnetic power, expressed by Lienard’s formula [8], 

[11]: 

 

3
00

22

6 c
aqP

πε
=                                             (12.1) 

 

Equation (12.1) has a square form of q and a, so the electromagnetic power 

does not depend on the sign of q and a.  

Accordingly to this observation, it results that an atom in accelerated motion, 

even though is neuter from an electrical point of view, it emits electromagnetic 

radiation through both the negative electrical charges and the positive nucleus. The 

oscillating movement of the atom can have as a cause a force of exterior mechanical 

nature, as well as a force of electrical nature.  

We consider that the force of electrical nature is generated by an 

electromagnetic wave. Under the action of the electrical component of the 

electromagnetic wave, the electrical charges from the atom get an oscillating motion.  

Let ca be the acceleration of the electrons and pa the acceleration of the nucleus.  

Accordingly to relation (12.1) the neuter atom will emit a power: 
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)( 22
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2

pe aa
c
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                                      (12.2) 

 

In relation (12.2) we define an equivalent acceleration echiva with which the atom 

emits an electromagnetic power, given by the formula: 
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2
3
00

2

6
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echiva
c
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πε

=                                          (12.3) 

 

Relation (12.3) shows that we can interpret the neuter atom that has an oscillation 

motion as an electric dipole which emits or absorbs electromagnetic energy. 
From an electrical point of view, a chemical substance can be compared as a 

theoretical infinite mass of electromagnetic oscillators which emit and absorb 

electromagnetic waves, all in the same time.   

 

 

12.1.2. Fourier’s law of thermoconduction  
 

We consider the chemical reactions as a primary source of electromagnetic 

radiation. The electromagnetic energy is emitted with the same probability in all 

directions. The interaction between the electromagnetic waves of high frequency 

from the thermo spectrum interacts with the atoms that are put in oscillation 

movement. The oscillations of the neuter atoms take place with equal probability in 

all directions.  

Let us consider a coordinate system xzy  and an electromagnetic wave, 

characterized by the Poynting vector S . Let xS , yS , zS be the components of the 

vector after the coordinate system and a parallelepiped with the sides ( xl , yl , zl ) and 

the norms ( zyx nnn ,, ), figure 12.1. 

 

 

 

 

 

 

 

 

Figure 12.1. The representation of the breakthrough of the electromagnetic 

field in the elementary parallelepiped  
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We write the energetic balance in the volume defined by the parallelepiped 

Ω . The electromagnetic energy that breaks through the volume is found in the 

oscillations movement of the atoms. Let ( )zyx vvvv ,,  be the oscillation’s speed of 

the atom inside the parallelepiped at a given moment of time and ( )zyx FFFF ,, , the 

force that acts upon them. 

The energetic balance is: 
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                                       (12.4) 

 

From the theory of the generalized forces, the components of the force have the 

following expressions:  
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In which w  represents the density of electromagnetic energy. 

From relations (12.4) and (12.5) we obtain: 
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Due to the fact that the motion is made with equal probability after any direction, it 

results that: 

 

6
vvvv zyx ===                                           (12.7) 

 

llll zyx ===                                            (12.8) 

 

We introduce relations (12.7) and (12.8) in (12.6), we multiply them with the versors 

of the axes i , j ,k , then we sum them up and we obtain relation: 

 

wgradDS ⋅−=                                         (12.9) 

6
vlD =  represents the diffusion coefficient. 

The electromagnetic density of energy w can be expressed as a function of 

Boltzman’s constant  Bk  and the number of units, the absolute temperature T : 

 

Tkw B=                                                (12.10) 

 

Relation (12.10) is introduced in relation (12.9) and we obtain: 

 

gradTDkS B−=                                        (12.11) 

 

We introduce the coefficient of thermo conductivity: 

 

BB kvlDkK
6

==                                       (12.12) 

 

We return to relation (12.11) and we obtain: 

 

KgradTS −=                                         (12.13) 
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In thermodynamics, the quantity S  from relation (12.13) represents the 

density of the heat current q , so that, relation (12.13) describes  Fourier’s law of 

thermoconduction: 

 

KgradTq −=                                    (12.14) 

 

 
12.1.3. The equation of the heat propagation  

 

 In order to obtain the equation of the heat propagation from Maxwell’s 

equations, we will utilise the reasoning from the previous paragraph at which we will 

add the condition that a part of the energy which breaks through the considered 

volume Ω  is radiated through the side surface Σ , as in figure 12. 2. 

 

 

 

 

 

 

 

Figure 12.2. The energetic balance in the elementary parallelepiped  
 

We develop in Taylor series the components of the Poynting vector: 
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After writing the energetic balance on the axis Ox we obtain: 

Sy(y) 

Sz(z+lz) 
Sx(x+lx) 

Sy(y+ly) 

Sx(x) Sz(z) 
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From where it results that: 
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By generalizing after the three axes, it results that: 

 

t
wSdiv
∂
∂

−=                                              (12.17) 

 

We substitute relation (12.9) in (12.17) and we obtain: 

 

t
wwD
∂
∂

−=∇2                                              (12.18) 

 

For Tkw B= , relation (12.18) becomes the equation of the heat propagation: 

 

02 =
∂
∂

−∇
t
TTD                                          (12.19) 

 

 
12.2. The entropy  

 

 The concept of entropy refers to the disorder in a system of atoms. If the 

system starts with same kind of order, this will decay in time. What was once an 

organization in the system will become a chaotic motion of the atoms. The second 

law of thermodynamics states as a universal physical principle, that what was once 

an organized structure will destroy itself sooner or later, without any chance of getting 

back by its own to the old organization.   
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 Through the utilization of the model offered by thermodynamics and the theory 

of probability, the concept of entropy can be explained as follows: 

We consider an isolated system of atoms, in which a single atom is moving. At a 

certain moment of time, it interacts with other atoms and it breaks. As a consequence 

of the interaction, electromagnetic waves are emitted in all directions, which interact 

directly with some of the atoms at rest. After the interaction, the atoms at rest start 

moving, so they emit electromagnetic waves that interact with the following atoms.  

The phenomenon is produced in avalanche, so that the disorder propagates with the 

electromagnetic waves.  

We reach the conclusion that any electromagnetic wave carries the germs 

of disorder. It is sufficient to meet other atoms so that the disorder starts acting in 

real. By probabilistic mediation, we can say that it is sufficient to have a gradient of 

the density of electromagnetic energy, so that the disorder starts propagate.  

In thermodynamics, it is stated that the entropy is irreversible. In order to explain this, 

it is given the example with the glass of water that breaks and it is said that it is 

impossible to make the whole glass by its own. It is the entropy that forbids this 

phenomenon from happening. 

From the above presented theory point of view, the phenomena are explained 

as follows: 

In order for the glass to have the given shape, the constitutive atoms are linked 

together through different forms of chemical bonds. After breaking, the atoms on one 

side and the other of the surface that defines the crack have been moved so that 

they have emitted electromagnetic waves in different directions with different 

intensities. The electromagnetic waves do not come back with the same intensity and 

orientation in each point of the crack in order to rebuild the glass. With other word, 

we have in the first stage the irreversibility of the propagation of the electromagnetic 

waves (if they do not encounter other atoms) and in the second phase, the extremely 

small probability that the waves which come back on the surface of the crack to be 

identical with the ones from the emission, when the glass broke. When in average 

the structure is remade, we say that reversible physical phenomena took place. 

In a given system in order not to take place the physical phenomenon of 

growth of entropy, it is obvious that no source of electromagnetic waves must exist, 
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so no electron should move. This thing happens at absolute zero, so we find the third 

law of thermodynamics (at T = 0, S = 0). 

 

 

12.3 The V. Karpen phenomenon  
 
 The electric piles invented by V. Karpen, produce electric energy only by using 

the thermo energy from the surroundings, which at this level of knowledge 

contradicts the second law of thermodynamics. The explanation of the physical 

phenomenon using the facts above presented is the following: 

One of the electrodes is made of porous platinum, meaning a very large 

number of resonant cavities linked together. The thermo energy is of electromagnetic 

nature, so the pores, meaning the resonant cavities are excited, get to resonance 

and put in movement the electrical charges fro the solution of H2SO4. The motion, in 

probabilistic average, of the electric charges defines the current from the Karpen pile. 

So, the energy for functioning is taken from the thermo energy (electromagnetic one) 

from the surroundings. The porous medium represents a “converter”, with resonant 

cavities which, when they are tuned on the thermo frequency, get in resonance and 

give the electrical energy at constant voltage. As it is working, the temperature of the 

porous platinum decreases in time, which shows that it is consumed from the 

electromagnetic energy (thermo frequency), stored in the walls of the pores (cavities).  

It is obvious that we are not dealing with any kind of “perpetuum mobile”. 
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CONCLUSIONS 
 
 
 
 

 Fourier’s equation is obtained having as a starting point the law of 

energy conservation, the Poynting vector, the theorem of the 

generalized forces and the calculus of probabilities, meaning of the 

macroscopic static electrodynamics. 

 The equation of propagation of heat is obtained from the theorem of 

the electromagnetic energy and Fourier’s equation. 

 The entropy represents an application of the macroscopic static 

electrodynamics and of the propagation of electromagnetic waves in 

material mediums. 

 The Karpen electric piles represent converters of electromagnetic 

energy based on resonance chambers (the pores of the material) 

which are excited on certain high frequencies (thermo) by the 

electromagnetic waves which define the thermo energy, in the 

purpose of obtaining direct current. 
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13. COSMOLOGY AND THE ARROW OF TIME  
 

13.1. The physical fundamentals of space and time  
 

The description of vacuum with the Planck space-time quanta as an elastic 

medium brings new possibilities of studying the properties of the Universe.  

The model of forming elementary particles will be generalized at cosmic scale.  

In the description of the elementary particles we have considered that from the 

fundamental sphere of radius 0r   a Planck quantum of a certain polarity has been 

expelled, disturbing the equilibrium between the positive and negative Planck quanta. 

Analogously, we will consider a Primordial Sphere of radius 0R , from which all 

space-time Planck quanta of a certain polarity have been expelled. Inside the 

Primordial Sphere of radius 0R  are only found space-time Planck quanta of a certain 

polarity. The exterior of the Primordial Sphere is a curved space of Riemann metric, 

formula (3.25). 

At a given moment in time, the space-time Planck quanta inside the Primordial 

Sphere start moving from the inside to the outside, meanwhile the space-time Planck 

quanta of opposite polarity moves backwards, as fig 13.1 

 

 

 

 

 

 

 

 

 

                                         

 
 

Figure 13.1. The Big-Bang  

Primordial Sphere 
Big-Bang 

Positive space Univers 

Negative space Univers 

R0 
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The phenomenon takes place until the polarity of the primordial Sphere 

changes.  

The explosion of the space-time Planck quanta from inside the Primordial Sphere is 

in fact the Big-Bang. In the moment in which the Universe described by the space-

time Planck quanta of a certain polarity gets to a maximum, the space-time Planck 

quanta of the opposite polarity have been filled the whole interior of the Primordial 

Sphere.  

Their Big-Bang constitute the beginning of the collapse for the opposite signs quanta, 

figure 13.2.  

 

 

 

 

 

 

 

 

 

 

 

Fig.13.2. The space-time diagram of the Universe  
 

Based on the mechanism described earlier it results that the radius of the 

Universe at a certain moment of time, is given by relation: 

 

( ) ( )ηη cos1
2
max −=

Rr , [ ]00 2, ηπηη −∈                           (13.1) 

 

in which η  is a parameter. 

For 0ηη =  we have the initial state of radius 0R  (Primordial Sphere): 

 

( )0
max

0 cos1
2

η−=
RR                                     (13.2) 

R(η) 

Rmax 

Big-Bang Big-Crunch
C h

Big-Crunch / Big-Bang 

positive space-time 
Planck quanta 

negative space-time 
Planck quanta

( )ηt  

T  
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The acceleration of the space Planck quanta which describe the Universe in 

expansion have the expression: 

 

( )
( )η
η

2

2

dt
rda =                                                 (13.3) 

 

Accordingly to the general relativity theory, the acceleration a  must be equal 

with the gravitational acceleration field: 

 

( )η2r
GMa u=                                                 (13.4) 

 

Where uM  is the mass of the whole Planck quanta in the Primordial Sphere 

from whose energy will then be formed all the galaxies.  

From relations (13.3) and (13.4) it results that: 

 

( )
( ) ( )ηη
η

22

2

r
GM

dt
rd u=                                          (13.5) 

 

Knowing the expression of the radius of Universe as a function of η - relation 

(13.1), from the differential equation (13.5) we obtain the expression of the cosmic 

time: 

( ) ( )ηη
π

η sin
2

max −=
Tt , [ ]00 2, ηπηη −∈                         (13.6) 

 

Where maxT  is the lifetime of the Universe. 

Based on relations (13.1) and (13.6) the diagram from 13.3 results: 

Relations (13.1) and (13.6) are identical with the ones obtained by A. 

Fiedmann [5], [11]. 
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Figure 13.3. The causal dependence of space-time  
 

The above diagram shows that space generates time and time generates 

space. The space-time diagram reminds us of the Maxwell’s equations, chapter 11, 

in which the electric and magnetic field generates each other without needing a 

“support” for propagation. Analogously, neither space nor time need a support of 

existence besides the relations system (13.1) and (13.6), meaning they are 

independent background. 

 

 

13.2. What does the elapsing of time represents  
 

As shown in chapter 4, the space-time Planck quanta have in composition: 

- The quantum of electrical charge; 

- The time quantum. 

It is known that the motion of the electrical charges quanta with a certain 

speed leads to the notion of density of electrical current. It results that the motion of 

the time Planck quanta leads to a new physical quantity that we call cosmic time.  

If there is the law of the conservation of charge for the electrical charge, then it 

must exist something similar for the quanta of time: 

 

( ) ( )
( )η
ηρη

t
Jdiv t

t
∂
∂

−=                                   (13.7) 

In which: 

( )ηρt = the density of the Planck quanta of time 

( )ηtJ = the density of the current of quanta of time, meaning the cosmic time. 

ηπ d
d

R
T

max

max1
 

∫ η
π

d
T
R

max

max1
 

( )ηt  ( )ηr  
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We consider two concentric spheres, attached to the quanta of space-time in 

motion, for two different values of η : ( )1ηS  and ( )2ηS .  

The quantity of the whole Planck quanta of time comprised between the two 

spheres must be an invariant in reference with the parameter η . From relation (13.7) 

we obtain: 

 

( ) 0=
∂
∂

⎟
⎠
⎞⎜

⎝
⎛

∂
∂

−= ∫∫ t
dvsdJ tt

ηρ
η

η
ΣΩ

                           (13.8) 

 

where: ( ) ( )21 ηηΣ SS ∪=  

In spherical coordinates relation (13.8) becomes: 

 

02
=+ t

t J
rdr

dJ
                                             (13.9) 

 

The solution of the differential equation (13.9) is: 

 

2r
kJt =                                                  (13.10) 

where k is a constant. 

Based on relation (13.4), in which acceleration a  is proportional to 2

1
r

, it 

results that the cosmic time from relation (13.10) is proportional to acceleration a : 

 

kaJt =                                                      (13.11) 

 

Relation (13.11) shows that the lapse of time is proportional to the 

accelerated motion of the Planck quantum of time (“the charges”of time) 
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13.3. The space –time dimensions of the Universe  
 

We want to calculate the space-time dimensions of the Universe, based on the 

theory presented in the previous chapter. The quantities that must be calculated are: 

- maxT = The lifetime of the Universe  

     -   maxR = The maximum radius of the Universe  

- 0R  = The radius of the Primordial Sphere of the Universe  

In order to calculate the space-time dimensions of the Universe, we start from the 

expression for the speed of expansion of the Universe: 

 

( ) ( )
( )η
η

η
ηη

dt
d

d
dr

dt
drv ==                                   (13.12) 

 

We substitute relations (13.1) and (13.6) in relation (13.12) and we obtain: 

 

η
ηπ

cos1
sin

max

max

−
=

T
Rv                                      (13.13) 

 

Relations (13.1) and (13.6), at the scale tc0 , represents in the Euclidian 

space, the parametric equations of the cycloid. Based on the previous observations, 

it results the speed of the transversal waves as a function of Rmax and T max :  

                                                            

max

max
0 T

Rc t π=  

 

In order to express all the physical quantities as a function of the propagation 

velocities of the elastic waves, the expansion velocity is the velocity of the 

longitudinal waves lc0 - relation (5.15).  

With these specifications, we obtain:  
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⎪
⎪
⎩

⎪⎪
⎨

⎧

−
=

=

0

0

max

max
0

max

max
0

cos1
sin

η
π

π

η

T
Rc

T
Rc

l

t

                                (13.14) 

 

Knowing that: 

 

      
⎩
⎨
⎧

⋅=

⋅=

smc
smc

l

t

/1022,3
/103

28
0

8
0                                 (13.15) 

 

From relations (13.14) it results that: 

 

                               
η

η

0

0

0

0

cos1
sin
−

=
c t

lc
                                  (13.16) 

 

We introduce the change of variable: 

 

                20 1
2sin

t
t

+
=η  

        (13.17) 

                                          2

2

0 1
1cos

t
t

+
−

=η                                                                   

 

Where: 

ttg =
2

0η  

 

From relations (13.16) and (13.17) it results that: 

                     

                      
l

t

c
c

0

0
0

2sin =η                                               (13.18) 
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The value of η0  from the above relation is obtained from the development in series of 

the function arcsine:                                                                                 

 

    
3

0

0

0

0
0

2
6
12

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=

l

t

l

t

c
c

c
cη                                     (13.19) 

 

Accordingly to relation (13.6) giving the parameter η  the value 0η , we obtain the 

Planck time: 

 

                                       ( )ηη
π 00
max sin

2
−= T

plt                                   (13.20) 

 

From relations (13.18), (13.19) and (13.20) we determine the expression for the 

lifetime of the Universe: 

 

                                     
c
c

t
t

l
plT

3
0

3
0

max 2
3π

=                                      (13.21) 

        

Knowing that: 

stpl
43105391,0 −⋅=  

 

And utilising relations (13.6) and (13.21) we obtain: 

 

                     sT 17
max 101397,3 ⋅=                                 (13.22) 

 

We return to relation (13.21) and we observe that based on relation (5.15), the 

term:  

 

                   

3

0
3
0

3
0 2

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=
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t

l
pl r

Rt
c
c

t                                         (13.23) 
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Represents the total quantity of time quanta comprised in the Primordial Sphere of 

radius R0 .  

This result reconfirms the hypothesis that the Universal time represents a leak of the 

Planck quanta of time started together with the Big Bang.  

In order to calculate the dimensions of the Universe, we substitute relation (13.21) in 

(13.14) and it results: 

 

                       m
c
ctR

t

l
pl

25
2
0

3
0

max 1099,2
2
3

⋅=⋅=                          (13.24) 

 

Following the same reasoning as in the case of time, from relation (13.24), we 

notice that the space represents as well a leak of the Planck quanta of space from 

the Primordial Sphere:                                               

                                     

                     

3

0
3
0

3
0

2
0

3
0 2

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
==

pl
pl

t

l
pl

t

l
pl r

Rr
c
cr

c
ct                            (13.25)               

 

Relations (13.23) and (13.25) are in agreement with the diagram 13.3.                           

The radius of the Primordial Sphere is calculated with relations (13.2), (13.19) 

and (13.24): 

 

( ) mRR r
r
r

ctct
pl

tpllpl
15

0
0

000
max

0 1091,02
2
1

2
1cos1

2
−⋅====−= η      (13.26)   

          

We observe that the radius of the Primordial Sphere of the Universe is 

equal to the radius of the fundamental sphere r 0  of the elementary particles. 

Using the same reasoning as in the case of time and space, we can calculate 

the mass of the Universe uM  as being equal to the mass of the whole Planck quanta 

from the Primordial Sphere: 
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kg
r
RmM
Pl

Plu
52

3

0 102,12
⋅≅⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=                              (13.27) 

 

The space-time dimensions of the actual observable Universe is calculated starting 

from Hubble’s constant.   

 From relations (13.1) and (13.6), the value of Hubble’s constant is calculated: 

 

                       ( )
( )

( )2
max cos1

sin21)(
η

ηπη
η

η
−

==
Tdt

dr
r

H                     (13.28)                 

 

Knowing the value of Hubble’s constant, measured in 2009 by the space telescope 

Hubble: 

 

                                119
2009 10047,24 −−⋅= sH                               (13.29)      

            

And the value of the lifetime of the Universe -relation (13.22), from relation (13.28), it 

results: 

 

                    

( )rad693,2375,154 0=η                              (13.30)                 

 
From relations (13.1) and (13.24), respectively (13.6) and (13.22) we obtain the 

observable dimension and actual: 

                                      mr todayob
25

, 1085,2 ⋅=                  

                                                                                                                  (13.31)                   

                                       sT todayob
17

, 1013,1 ⋅=                           

 
The expansion speed of the observable Universe is obtained from relations 

(13.28), (13.29) and (13.30): 

 

                           smrHv todayob /10684,0 8
,2009exp ⋅=⋅=                      (13.32) 
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13.4. Dual Universes 
 

In paragraph 13.1 there has been presented the way of creation of the cyclical 

Universe, starting from the existence of the Universe of positive space and the 

Universe of negative space. In each of the two Universes there are generated 

elementary particles which will then become cosmic matter.  

In fig 13.4-13.7 there is presented the way of creation of the elementary 

particles electrically charged.  

 

 

 

 

 

 

 

  

 

Fig 13.4. The creation of the negative electrical charges in the Universe of 

positive space 

a)  the expelling of a quantum of positive space from the fundamental sphere 

b) the negative electrical charge as a local average between the two Universes 

 

                                                                    

 

 

 

 

 

 

Fig 13.5. The creation of the positive electrical charges in the Universe of 

positive space  

     a) the capture of a quantum of positive space in the fundamental sphere  

     b) the positive electrical charge as a local average of the two Universes  
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 Big-Crunch 
     a)              b) 

 

 

Fig.13.6. The creation of the negative charges in the Universe of negative space  

  a)  The capture of a quantum of negative space in the fundamental sphere  

  b) the negative electrical charge as a local average of the two Universes  
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Fig 13.7. The creation of the positive electrical charges in the Universe of the 

negative space  

a) the expelling of a quantum of negative space in the fundamental sphere  

b) the positive electrical charge as a local average of the two Universes  
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Fig.13.8. The coexistence of the two opposite signs electrical charges in the 

two Universes  

a) the creation of the opposite signs electrical charges in the two Universes  

b) the positive/negative electrical charge as a local average of the two 

Universes  

 

By expelling a space quantum from the fundamental sphere in the Universe of the 

respectively space (positive or negative), an inhomogeneity is created. By local 

algebraic summing of the two Universes, the electrically charged particle is created.    

The sign of the electrical charge depends on the Universe in which the 

perturbation occurs and by its character: 

- expelling, presented in fig.13.4. a) and 13.7. a)   

- capture, presented in fig.13.5.a)  and 13.6. a).  

The particles formed in the two Universes can move independently, together with 

the expansion of the Universe of positive space, respectively with the contraction of 

the Universe of negative space, fig 13.8 a) - b). 
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CONCLUSIONS 
 
 
 
 

 The observable Universe has two space-time components: the universe 

of the positive space and the universe of the negative space. 
 The components of the Universe have a cyclic motion shifted with half a 

period. 
 The cosmic time is given by the accelerated motion of the Planck quanta 

of time. 
 The physical measurable time is given by the mechanism of generation-

annihilation,  paragraph 10.1 and 10.3.1. 
 Space and time are generated reciprocal and they exist outside any 

representation mark. 
 The space-time dimensions of the Universe are obtained from Planck 

quanta of space–time only and from their properties: the velocity of the 

longitudinal waves and the velocity of the transversal waves. 
 The velocity of the longitudinal waves is specific to physical phenomena 

that take place at Planck scale, meanwhile the velocity of the transversal 

waves is specific to physical phenomena that take place starting with the 

scale of the elementary particles. 
 the space, time and mass of the Universe have their origin in the total of 

the Planck quanta of space, time and mass stored in the Primordial 
Sphere. 
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