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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].
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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=6,67 -10™* N - m?/kg?
- Planck constant; # =1,0546-10J -s

- the velocity of light in vacuum: ¢, =3-10°m /s

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: X ,= X,X, =Y,X, =Z.
In these conditions, the metric space before the distortion is an Euclidian
metric:
dl? =dx} +dx; +dx? (3.1)
After distortion, a point of r radius, will have the position vector

!

r’ (X1' X5 5 X5 ) so that dl becomes:
di'? =g, dx'dx" i,k =1,2,3 (3.2)

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

relation (3.2) takes the form:
di'2 =[1+ &F,(x,y,2)]- dx*[1+ &F,(x,y,2)]- dy *[1+ &F,(x,y,2)]- dz*  (3.3)

In the above mentioned relation, & represents a small, constant parameter,
meanwhiIeF1(X,y,Z),FZ(X,y,Z),Fs(X,y,Z) 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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A o (JoT*)+ T =0 ik =12,3 (3.4)

Jo
We demonstrate that in order to verify relation (3.4), the tensor T ' should take the

form:

T = K(R‘k —%gikR) k=123 35

Using the expression for the metric tensor in (3.3), it results that:
g =[1+&F,(x,y,2)]- [1+ &F,(x,y,2)]- [1+ &F,(x,y,2)] (3.6)

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

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

(0°F,

\6y2 ox’* )

o°F, @°F,)
+

& o°F, )

: ok,

&
81379 a7z ax?

&

2

e(oF,  OF

0z* oy 2 (3.7)
& O°F,
R12,13 = T A
2 0yo0z
g 0°F
R =—— i
15 2 0x0z
R _-_¢ 0°F,

823 "9 OX 0y

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

contracted curvature tensor.
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& 62F1 62F1 aze 82F3
Rﬂ=__ 2 T 2 T 2 t 2
2\ oy 0z OX OX
e( 0°F, ©°F, &°F, O°F,)
Rzz ZE 072 ox 2 + 2 T 2
\ oy* oy”)
el 0°F, ©O°F, O°F, O°F
Ro =l oz ' ay: o o
< \ (3.8)
_ £ 0°F,
2 0xoy
_& 0°F,
® 2 ox0z
R _% 0°F,
| 22 oyoz
The linear invariant of the curvature tensor is:
2 2 2 2 2 2
R=8(8F21+5F21+5F22+5F22+5F23+5F23J (3.9)
oy oy 0z OX OX oy

From relations (3.8) and (3.9), in which we substitute K = &' and replace it

afterwards in relation (3.5), we obtain:

r

12

13

23

T11 -

T33 - _

1( 6°F

2

2\ o0z*

ox?
1 62F1
2 \ayz

O%F. )

3

oy *

1= _(OF  OF)

0z*

LR

ox?

(3.10)

1 0°F,
2 oXoy
1 0°F,
2 9xdz
1 0°F,
2 ozoy

10
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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:
(azo-xx azTXy azz-xz
e+ + =
OX OXoy 0Xo0z
2 2 2
o‘'c, O, 07T,

S+ + =0 (3.11)
oy 0yox oyoz
d’c, 0, O't,
2ZZ + ZX + —
| 0z 0Z0X 0zoy
where 0,,,0,,,0,,,7,,,7,,,T,, represent the unitary efforts.
The equation of continuity:
2
\% (O'XX to, + azz)= 0 (3.12)

Can be expressed using functions F1(X,y,z), Fz(x,y,z), F3(X,y,z), if the unitary

efforts have the following expressions:

o°F, , O°F,

Q
I

x
x

Q

q

N
N

N2 N2 Na

L oy *
0°F,
\ 522
0°F,

ox?

L O,

622 )

5X2 Y,
0°F,

oy ?

(3.13)

T_lya

Y2 9xdy

_ _10F

2 0yoz
1 6°F,

T, =

“ 2 0z0x

In the last three equations from (3.13), we apply the disharmonic operator V* and

we obtain:

11



Mihai Gheorghe The bases of the unifying theory of physics

‘v = 18 V*F )
v 2 0x0y ?
2
Vi, = %ajaz (V*F,) (3.14)
2
V“rzx=1a V*F,)
| 2 0z0x

In the theory of elasticity, it is demonstrated that the unitary efforts
0,10,,:0,,:T,,T,,,T, verify the biharminc equation. [10]. From relations (3.14), it
results that the functions F,(X,y,z), F,(X,y,z) si F,(X,y,z), are solutions of

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

results that they have the form :

c
I
H

(3.15)

where: I = \[x? +y?+ 2

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:

" _ 12
T'=—0, T = T,

T2=-0, T"=-0 (3.16)

yy Xz

T®=-0, T®=-0

zz yz
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.

12
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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]:

E(1-0)
For = \/ p(1+ o)1-20) (3.147)

- The velocity of transversal waves is given by expression:

Co = ﬁ (3.18)
where:
E is Young’'s modulus;
L = density of matter;
o = Poisson’s coefficient.
From relations (3.17) and (3.18) we obtain:
Co _ | _1=0 (3.19)
c.,. V2(1-20)

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]:

13
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l, = p(1+v?)-(o? +0? +0?) (3.20)

By applying the operator V* to relation (3.20), we obtain:
Vivi=0 (3.21)

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

v(r)= b(1 —3) (3.22)

r

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

identical withC,, so that we obtain in the end:

v(r)=c(r)=co(1—9) (3.23)

Based on relations (3.3), (3.15) and (3.23) written after the radiusr , the metric
of the deformed space in respect to the undiformed space, can be expressed in the

following manner:

2
ds? = dr —c§(1—3)dt2 (3.24)
a r

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

relation (3.24) and has the form:

dr?

;2
r

ds? = +r2(dl92+sin219d¢2)—c§(1—?)dt2 (3.25)

14
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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.

15
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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:

-r, = Planck length;
-m, = Planck mass;

-t = Planck time.

From Heisenberg’s relation, we obtain:

h
rp, = 2
mpICO

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

_ 2Gm

g 2
CO

r

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

16

4.1)

(4.2)

(4.3)

4.4)
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t, == |—( (4.5)

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

and is equal to:

c, =1 (4.6)
=2 _

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 M, and the mass of the negative space (antispace) m,, .

1

m, = Em”' (4.7)
1

n’]as == Empl (48)

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

Accordingly to postulates PF.1, the corpuscular component m . from relation
(4.7) and m__ from relation (4.8), generates a field, which has an energy and to
which it corresponds a mass:

- The field mass of space M,

- The field mass of antispace m

fas *

In order to determine the potential U  of the generated field by the m_  or m ., we
will utilise Seelinger’s equation, because the space is infinite [7]:
VU, - AU, =42Gp (4.9)

where:

17
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A= i (4.10)
rpl

= Mes 4.11
p_ 471. s ( . )

3"

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

4G

UpI = ﬂzp (4.12)

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

then relation (4.12) becomes:

_3Gm,,

U, ;

(4.13)

pl

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

by m_ , and the Newton’s potential, Un , generated by m_ :

cs?

U,=—->2 (4.14)

have to be equal.
From relations (4.13) and (4.14), it results that:

m_=-—2 (4.15)

0 (4.16)

18
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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 m__ 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.

(4.17)

r, 4m30rp,

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

gq= i%w/hxohco (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 1,562-107°C in comparison with 1,602-107'°C, which is the measured value.

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

1
have considered A almost equal to — . In order to get theoretical results accordingly
pl

to the ones measured, we will consider:

19
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P \J137,0359

1
=y 4.19
12 r, (4.19)

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

get the final form:

- Lms (4.20)

Mes \137,0359

1 /c h
m_ = - 4.21
© J137,0359 \ G @21
1
=t——— /47, iiC 4.22
1=% 37,0359 Vs (4:22)
In relation (4.22), we notice the fine structure constant:

1
—=137,0359 (4.23)

a

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

inside the internal structure of the space Planck quanta.

20
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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.

21
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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 I, 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:

1 2
Am, =—— (5.1)
2 4re,r C,
Based on formulas (4.22), (4.3) and (4.4), it results that:
Am | = My (5.2)
137
The new expelled Planck mass becomes:
, 1
mpl =mp| 1+m (53)

22
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Corresponding to relation (5.3), Planck radius becomes:

ro=—>rr— (5.4)

Analogously relation (4.21) becomes:

1
1+
, 139,0359 \/coh
G

Mes = \[137,0359

(5.5)

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

done starting from the Planck dimension, rF;, , relation (5.4), to the radius ;.

In Riemann space, a Newtonian force, F, , is exerted on mass m__ [11]:

F=——°& _ (5.6)

The energetic balance corresponding to the expulsion of the Planck space

quantum is:

fo 12
' c2 1j&m (5.7)

cs 0 4rp| 2 1_rLI
r

The variable 1 is defined until a distance I, from the sphere, fig.5.1. Accordingly to

m

fig. 5.1, we have the relations:

r=r +r,
{dl ~dr =dr, ©)

23
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a Fundamental sphere

Planck sphere

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

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

) Gm;s[1 1 1 r(,}

1 1
If we neglect — in comparison to —- , we obtain:
0 pl

Gm,, [1+|nr—?J (5.10)
rpl rpl

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

2

1
o=z

end:
4137 _,
1 1+i_
rh=r, (1 - E)e 187 (5.11)
The numerical value for relation (5.11) is:
r, =0,91.10™"m (5.12)

We will call fundamental sphere, the sphere of radius r.
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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,, given by relation
(4.4) and the radius of the fundamental sphere r, (relations (5.11) and (5.12)).
Knowing that the geometrical dimensions are multiples of Planck lengths, we

define the linear deformation &, and the volume deformation &, , like this:

J K (5.13)

Between linear deformation & and volume deformation &,, there is the

relation [5]:
1

& = m&'\/ (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:

~c, —¢ (5.15)

We substitute the numerical values for the quantities 1 /r,, from relation

(5.11) and it results that the value of the longitudinal wave’s velocity in vacuum is

1,14-10%* times higher than the transversal wave's velocity, which is

C, = 3,22-10% mys.
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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 %, it results that the velocity of the longitudinal waves C,, is higher

4
than the velocity of the transversal waves, in any situation, C,, > C, \/;

5.2. The mass of the charged hyperions

The fundamental sphere of radius r,, 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 I, is given by relation [16]:

Colt
a(j,)= 2 (5.16)

where ', are the roots of the Bessel function J .
I+ | 4—
2 2

The mass m , , coresponding to different oscilation modes, is obtained from
I+
2

relation:
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o
m', = hw(i’l) S (5.17)
2 Co Colo

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

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

m”, =3.137.4',
2

I+

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

function J .
I+
2

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

The particle p* > = 0

Roots’ values ﬂ; = 4,493 ﬂ; = 5,763 ﬂf = 6,283 ﬂj =7,72

2 2 2 2
Calculated m; =1848,6 m; =2367,36 m_ =2582,3 m; =3172,9
mass in Me

Measured | m =1836,9 | m;=2334 | m_=2587,7 | m,=3278
mass in me

Erorr =0,53% e =142% c=-02% | £¢=-0,32%

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:

The limit energy of the particle is:
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We insert the expression for Planck time, relation (4.5) and we obtain:
2
Eim =42m cC;

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 7~ and of the charged lepton 4™

There are two physical phenomena that should be taken into account, when
calculating the mass of the meson z* and of lepton *:

- 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:

W =— (5.18)

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

At

(5.19)

SN

The fundamental sphere of radius I, is moving with 4l , corresponding to the

uncertainty Al , as illustrated in Figure 5.2.a.
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envelope sphere

S, = fundamental sphere

at moment t
1 S, = fundamental sphere at

moment t, =t, + At

a)
< Al >
< I‘0 >
') val v INA 0,
1 MZ OC M1
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 7* and

leptons u*

Let us consider the centres of the fundamental spheres, O4 and O, at the
moment of time t,, respectively at the moment t, =t, + 4t .

The displacement Al is 010,. We mark with M4 and M,, the intersection of
the sphere S+, respectively of the sphere S, with the axes of the centres 0410,.

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

fundamental sphere.
The magnitude of the oscillations has to be zero in 04, O, and M for the

sphere, at the moment t, respectively in Mz, O. and O, at the momentt,, Figure

5.2.b. This condition is necessary in order for the oscillations of Planck quanta from
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: Al
spheres S4, Sz and the envelope sphere (of radius r, =1, +? and centre O¢) to

@

satisfy Bessel’s function J 1(—r) at any moment of time.

2\ C
2

Knowing that the roots of the function J, are equidistant:0,7,27,...... , it
2

results that we need to have:

OM, =M,0, =OM, = MO, = ATI (5.20)

From Figure 5.2.b. and relation (5.20), we obtain:
(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 J,, which verifies the
2

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

C)1 = MZ
(5.22)

O, =M,
or:

M,=M, (5.23)
From condition (5.22), it results:

Al =r, (5.24)
And from condition (5.23), it results:

Al =2r, (5.25)
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meaning that the spheres are tangent.

5.2.3.1. The calculation of the meson’s 7 mass
For:

a)ydl =r,
The position of the fundamental spheres at the moments of time t, and

t, =t, + 4t is presented in Figure 5.3.

7y
1

y
;1

v

a) b)
Fig.5.3. The calculation of the meson’s z#* mass

a) The position of the fundamental spheres

b) The standing wave diagram

The necessary time At for all the Planck quanta, from the sphere of radius ro', to get

moving, is (fig.5.3.b).

T
at =3 — (5.26)
2
From relations (5.18) and (5.26), we obtain:
3z
a)ext = T
At
By substituting relation (5.19) in the above mentioned relation, it results:
3zm c}
o, = T”" (56.27)
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Accordingly to Figure 5.3.b., the oscillation of the Planck quanta inside the

fundamental sphere of radius I is:

o, = 2% (5.28)

Pl
Iy

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

the meson’s 7£° mass:

(5.29)

We refer the meson’s mass from (5.29) to the electron’s mass, from relation
(6.14) and we obtain:

m’ =2-137 =274 (5.30)

5.2.3.2. The calculation of the lepton’s #* mass
For:
b) A4l =2r,
The position of the fundamental spheres, at the moments of time t, and

t, =t, + At is presented in Figure 5.4.a:

— 7

By, O

Figure 5.4. The calculation of the lepton’s /f mass

a) The position of the fundamental spheres

b) The standing wave diagram
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By applying the same reasoning as in the previous case, we obtain:

At = 2-L (5.31)
2
From relations (5.18), (5.19) and (5.31) we obtain:
22m c?
o, = T"° (5.32)

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

sphere of radius r, is:

C
®, =172 (5.33)
rO
From relations (5.32) and (5.33) we obtain the lepton’s u* mass:
h
m, = (5.34)
2c,r,

We refer the lepton’s mass-relation (5.34), to the electron’s mass - relation
(6.14) and we obtain:

m’ =—--137 =205.5

7]

N|Ww

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 nt u
The root Hy =27 Hy=2m
2 2
Th ivalent
e equivalen A=r. Al=2r
radius
Calculated . .
alcdlated mass m’ =274 m’ = 205,27
in me
M d . .
casUred mass m’ =273,2 m’ = 206,77
in Me
Error g =0,292% g =-0,725%

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

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

a,
= 2 = (5.35)
Vo
Co
The corresponding mass is:
ha
m,,6=—F—— (5.36)
2
2 [4_Yo
Co - o2

Where, accordingly to relation (5.16), we have:
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Colt 4
"2

o, = (5.37)

Mo

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

for the internal mass referred to the mobile reference system:

m  =-——2¢0_ (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

@, = 0, which corresponds to ,u1j+1 =0.
2

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):

= (5.39)

where:

meanwhile I 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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E = V| — 5.40
Are, oo (r) (5.40)

P = - V) 541

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

obtained from:
divP =-p
and has the expression:

9 L (5.42)

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

obtain the electric charge of polarization:

d,, =0 (5.43)
And we find again the electric charge’s value of the expelled space quantum.
The energy accumulated in the exterior field is:
(5.44)

W =%jE(aoE+5)jv

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

energy in the end:

19" _ 2 (5.45)
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From where we have the electron’s mass:

1 q°
m,=—-———7 (5.46)
34rneg,r,C,

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 v is:
g=¢ExB (5.47)
where the magnetic induction B has the expression (11.10) or [6]

VoxE

B -
Cy

(5.48)

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

an angle @ with the movement direction, the OX component of the density of the

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

Y .
=—"C%E’sing (5.49)
CO

X

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 :

2

21 g

= 5.50
3 4re,rch (5-50)
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The electromagnetic mass represents the velocity’s coefficient from the above

relation:

2

1 ¢

=—— 5.51
34ne,r,Cl (5:57)

elmag

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 & and is numerically

equal to the density of electric energy:
&E=—— (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 T * has the form [11]

(5.53)

o O O ©
o O O O
o O O ©

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

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

reference system of the laboratory:
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&
£ = (5.54)
__0
C,
&v
S= \;2 (5.55)
et

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:

1 ¢g° 1 m, cs
o =7 ; —= 4 (5.56)
34re,r,C, \/1 Vo \/ Vo
C, Cq
S 1 q* v 1 m,
GX=C—2=§4 —g > = ! 2V0 (557)
0 7E,l, C, 1 Vv, V,
¢l 2

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 I, 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 I .
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 I, and correspondingly , we obtain the mass of internal
nature:

m =—2 (5.58)

int1

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

correspondingly, we obtain:

m_ B =—-2 (5.59)

int2

The difference of mass obtained after the measuring process is obtained from
relations (5.58) and (5.59):

hy'
L=
Amint =M, —M,, = (5.60)

int1 C . r1 rz

We define the impulse corresponding to the mass difference Am :

S Y
=4am, Vv =hp' , —2— (5.61)

4p
2 Ir1r2 Co

int
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that:

We can rewrite relation (5.61) such as:

0o 12 _p (5.62)

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

r.r C
Al = +—° (5.63)
(I’1 — T )/,l|+1 v
2
From relations (5.62) and (5.63) we obtain:
ap, Al =h (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):

m,., = Li (5.65)
3:-137 c,r,
m,., = —1 —h (5.66)
3:137c,r,
The mass diference is:
My, =T (5.67)
3-137c, rr,
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We define the impulse analogously:

ap,, = 1 oV (5.68)
3-137 rr, c,
From relation (5.68), we obtain:
ap Al =1 (5.69)
In which:
Al=3.137_ " Co
r,—r, v

1 2

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):
mo = 1 (5.70)
total ,1 C0r1 ﬂ|+% 3. 137 .

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

mtotal,2 = L(ﬂj 1 +LJ (5.71)

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

difference of mass:
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. 1 r,—r, v
Ap =hl 4’ , + 1z __ 5.72
P (,uH; 3-137) rr, c, (5.72)

From relation (5.72) we obtain:

Apdl = h (5.73)
In which:
Al = 1 o (5.74)
=Ty 1 v
i+ 3-137

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

Al =vAt we obtain Heisenberg’s second uncertainty relation:

AEAt > (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:

A =12 (5.76)

{n =r,+r, 577)

It results that:
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A =2r (5.78)

For v =cC,, relation (4.1) is rediscovered.

CONCLUSIONS

» The fundamental radius is expressed based on Planck dimenssion;
> The velocity of the longitudinal waves is ¢,, = 3,22-10% 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 m and m,, situated at the

distance r .

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

hﬂj11
lq+=
m,, = —2 (6.1)
Coro
h'uj21
|2+7
m,, = z 6.2
%= o (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:

c,(r)= 00[1—M} (6.3)

r

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

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

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):

hu'?
E,(r)= iar) co[1 _a(m, )} (6.4)

The force that is exerted on it equal to:
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dE alm
F, = dzr(r) = mozc§ (rZM) (6.5)
Analogously, we have:
dE alm
F,, = d1r(r) = mmcj (r 2"2) (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 m, and mg . The mass m,
appears at the first power, meanwhile m, appears in an unknown function, a(mm).

In relation (6.6), the situation is reversed, meaning that m,, is at first power,
meanwhile M, appears in an unknown function a(moz).

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

the mass m:

(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:

F — kC§m02m01 — Gm02m01
12 = 2 - 2
e am. (6.8)
F — Com01m02 _ m01rnOZ
21 — 2 - 2
r r
where:
G =kc? (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 a(m ):

m —
e r, (6.10)

a(m) =

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

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

6.1.1. The gravitational interaction between two bodies of masses m; and m;

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

particles:

(6.11)

{m1 = I\|1mo1
m, = szoz

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

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

N, elementary particles. The resulting force is:

— GI\|1N2m01rnOZ — Gm1m2
2

F
r r?2

(6.12)

Nrez —

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 m_,,

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 m_  (electrical).

ext

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

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

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

2

_1.q
34re,r,

ext

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

(6.13)

m_ =—= (6.14)

c= 0(1—3) (6.15)

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

W, =L-ﬁc0 1—3) (6.15)
137-3 1, r
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The interaction force is:

oW, 1 nc, a
2

F: =
or 137-3 r, 1

From relations (6.10), (6.13) and (6.14) we obtain:
F=—= (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 rp,

a dislocation of all Planck quanta is produced inside it.

1
The density of the dislocations p(r) is proportional to —-[10]:
r

pn()=52 (7.1)

The constant p, 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, m .

T'ro—247zr Ar =m_ (7.2)

After calculation, we obtain the expression of the constant p,:

m_r

_cs PL

p0= 4”

So that relation (7.1) becomes in Euclidian space:
mCS r I
plr)=—==r (7.3)
The density of energy corresponding to relation (7.3) is:

m
w=—cslc? (7.4)

4t °
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Accordingly to relation (6.10) at Planck scale we have the relation:
rocs=Gm,_ (7.5)
We substitute relation (7.5) in relation (7.4) and we obtain:

Gm?
r

In relation (7.6) we make the substitution:

qz
Gm?s = 4—7[5' (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

Eo .

2

q

" nyer "

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

voltage tensor:

2

q

1
"2

(7.9)

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

fundamental spheres of ry.
Let us consider the symmetry plan S;, perpendicular on the longitudinal axis

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

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