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ABSTRACT

The studies of the Py, are based on propagation of Paraquantum logical states y in a representative Lattice of four ver-
tices. Based in interpretations that consider resulting information of measurements in physical systems are found
paraquantum equations for computation of the physical quantities in real physical systems. In the first part of this work
we presented a study of Relativity theory which involved the time and the space with their characteristics as degrees of
evidence applied in Paraquantum Logical Model. Now, in this second Part we present a study of application of the Py,
in resolution of phenomena of physical systems that involve concepts of the Relativity Theory and the correlation of
these effects with the Newtonian Universe and Quantum Mechanics. Considering physical fundamental quantities
varying periodically in amplitude, we introduce the paraquantum equations which consider frequency in the analysis.
From of these mathematical relationships obtained in the Py, Lattice some main physical constants related to the studies
of De Broglie appeared. With the equations of Energy obtained through the analyses is demonstrated that the Paraquan-

tum Logic is capable to correlate values and to unify the several study areas of the Physical Science.
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1. Introduction

The Paraconsistent Annotated Logics with annotation of
two values (PAL2v) is a class of Paraconsistent Logics
particularly represented through a Lattice of four vertices
(see [1-4]). The main feature of Paraconsistent Logic is
the ability to accept contradiction and with fundamental
concepts of the PAL2v was created the Paraquantum
Logic (Pyr) [5,6]. Through the paraquantum equations
we investigate the effects of balancing of Energies and
the quantization and transience properties of the Parag-
uvantum Logical Model in real Physical Systems [6,7].
With study done at [4] were defined the values in a
Lattice 7, representative of Paraconsistent Logic, where:
Certainty Degree (D) on the x-axis is obtained by:

De=pu-1, (1)
Contradiction Degree (D) on the y-axis is obtained
by:
D,=pu+ A-1, ()
where, according to the language of the PAL2v:
1 — is the favorable Evidence Degree (u €[0,1] = R);
A — is the unfavorable Evidence Degree
(Ae[0,1]]cR).
From (1) and (2) we can represent a Paraconsistent
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logical state & into Lattice 7 of the PAL2v [4,5], such
that:

g‘r(y,ﬂ.) = (DC’ DCI) H (3)

where:

& 1s the Paraconsistent logical state;

D¢ is the Certainty Degree obtained from the evidence
Degrees p and 4;

D,, is the Contradiction Degree obtained from the evi-
dence Degrees p and 4.

The values of the degrees of evidence are extracted
from Observable Variables in the physical world. So, the
variations in their physical characteristics are transmitted
for analysis in the Lattice z that represents the Para-
consistent world [4].

A Paraquantum logical state y is created on the lattice
as the tuple formed by the Certainty degree (D) and the
Contradiction degree (D,,) [4].

DC(;[,Z) =H _ﬂ' (4)

D, =u+i-1 )

(.2)

Both values depend on the measurements perfomed on
the Observable Variables in the physical environment
which are represented by « and 4 [4,7,8]. For each meas-
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urement performed in the physical world of x and 4, we
obtain a unique duple (Dc(,,, 2> Pt ﬂ)) which repre-

sents a unique Paraquantum logical state y which is a
point of the lattice of the Py, [4,7]. Then, a Paraquan-
tum function yp,, is defined as the Paraquantum logical
state y.

Yiro) = (DC(M)’D”’(”’A))

On the vertical y-axis of contradictory degrees, the two
extreme real Paraquantum logical states are:

1) Inconsistency T: , = (DC(M),DC“M)) =(0,1),
2) Undetermination L: y, = (DC(O’O) ,Dc,(o‘o)) =(0,-1).

On the horizontal x-axis of certainty degrees, the two
extreme real Paraquantum logical states are:

1) Veracity #: v, = (DC(,,O),DC,(,,O)) =(1,0),

2) Falsity F: v = (DC(O)I),D“(O)I)) =(-1,0).

A Vector of State P(y) will have origin in one of
the two vertexes that compose the horizontal axis of the
certainty degrees and its extremity will be in the point
formed for the pair indicated by the Paraquantum func-
tion ¥ p,, .

If the éertainty Degree is negative (D¢ < 0), then the
Vector of State P(y) will be on the lattice vertex
which is the extreme Paraquantum logical state False:
Y= (_1’ 0) :

If the Certainty Degree is positive (D¢ > 0), then the
Vector of State P(y) will be on the lattice vertex
which is the extreme Paraquantum logical state True:
v, = (1’0) :

If the certainty degree is nil (D¢ = 0), then there is an
undefined Paraquantum logical state y, =(0.5,0.5).

The module of a Vector of State P(y/) is:

MP(y)=+(1-|D.|)" + D’ (©)

where: D¢ = Certainty Degree computed by (5);
D,, = Contradiction Degree computed by (4).
1) For D¢ > 0 the real Certainty Degree is computed by:

D¢, =1-MP(y)

9 (7)
Dy =1-/(1-|D|) + D?

where: D¢,z = real Certainty Degree.
2) For D¢ < 0, the real Certainty Degree is computed
by:

D,

CyR

=MP(y) -1

: (®)
Der=y(1-|Dc|)" + D2 ~1

3) For D=0, then the real Certainty Degree is nil.
When the module of the Vector of State is of larger
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value than the unit MP(y) > 1, means that the Paraquan-
tum logical state y are in an uncertainty region.

The intensity of the real Paraquantum logical state is
computed by:

D, .+1
Hye=—5—" ©
When the superposed Paraquantum logical state i,
propagates on the lattice of the Py, a value of quantize-
tion for each equilibrium point is established [5,6,9]. This
point is the value of the contradiction degree of the
Paraquantum logical state of quantization (y,):

h, =21, (10)

where: h,, is the Paraquantum Factor of quantization.

The factor %, quantifies the levels of energy through
the equilibrium points where the Paraquantum logical
state of quantization (y,), defined by the limits of
propagation throughout the uncertainty of the Py, is lo-
cated. Since the propagation exists, then we have to take
into account the factor related to the Paraquantum Leaps
which will be added to or subtracted from the Paraquan-
tum Factor of quantization [5] such that:

by =h, £h,- 1

In the language of the Paraquantum Logics, the entan-
glement between the favorable Evidence Degree (1) and
de unfavorable Evidence Degree (1) produces the repre-
sentation of a final Paraquantum logical state (¥/,..;)
visualized through the Intensity Degree of the Real
Paraquantum logical state (u,z) (Equation (9)).

Figure 1 shows the effect of the Paraquantum Leap in
the quantization of values when the Superposed Parag-
uantum Logical states (i4,,) reach the point where the
Paraquantum Logical state of Quantization (y,) on the
Py, Lattice. Where, from Figure 1 we can make the cal-

culations:
e = (1412 -1). (12)

So, the Paraquantum Factor of quantization in its
complete or total form which acts on the quantities is:

=, (18 -1). (13)

Comparisons and analogies between the International
unit Systems and the British System result in a propor-
tionality factor &, related to the British system [10,11].
Therefore, in order to apply classical logics in the Parag-
uvantum Logical model [6,9,11,12], the Newton Gamma
Factoris y, =+2.

In the paraquantum analysis [7] related to the series
obtained from consecutively applying the Newton Gam-
ma Factor y, we define a correlation value called Para-
quantum Gamma Factor y,, such that:
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Figure 1. The paraquantum factor of quantization &, related to the evidence degrees obtained in the measurements of the

observable variables in the physical world.

Y
Vpy =V +——
v VN

where: y, is the Newton Gamma Factor: y,

1, (14)

V2,

1
=
at
Using the Paraquantum Gamma Factor y,, allows
the computations, which correlate values of Observable

Variable in the physical world.

y 1is the Lorentz factor which is: y =

C

Evidence Degrees and the Time Calculations

In the paraquantum analysis the fime has action directly
in the measurements of the Observable Variables of the
physical world. Considering the time as a Variable Ob-
servable the Equations (4) and (5) are now dependent of
the time measurement, therefore:

Pty ) =10~ 0 (1)
Dc,(#(’)! o) =+ /I(t) -1. (16)
And the Paraquantum logical state (y):
=D , D .
Vieoy ( 40y 40) "’(/‘(z)%r))j
The variation of the time makes the values of the
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measurements in the Observable Variables modify and,
as consequence, appear a propagation of the Paraquan-
tum logical state through the Py, Lattice. At the referen-
tial of the Universe of Discourse [13] of the paraquantum
analysis the favorable Evidence Degree of the Variable
Observable time ( ;. ) 18

Hrime = QD pgeq -

Considering the relativity theory concepts (seen in part
Iand [13]):

= QAttotal - QAtmeasured N
1

3

,uAtime

a7
/uAtime = QAttotal 74 (1 -

Similarly, we can write the equation of the unfavorable
Evidence Degree depending on the Factor of Lorentz,
which will be computed by the complement of the ,,,,.:

2’ = QAttota] 72 (1 - (/uAtimc ))

Atime

1 (18)
A’Atimc = QA v [_j
e
So, the greater the Factor of Lorentz y is, the closer
to zero is the unfavorable Evidence Degree extracted
from the Observable Variable time that is.
The Evidence degree values of the Observable
Variable space/time and the Observable Variable velocity
are in the Relativity theory [13], so, are dependent of the
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Lorentz factor. As, for these equations the velocity that is
related to the speed of light in vacuum is equal to zero,
then the Lorentz factor is unitary (7 =1). This causes the
value of the Paraquantum Gamma Factor, which acts in
these equations extracted in the Newtonian universe, is
always the inverse of the factor of Newton:

2. The Paraquantum Analysis in Newtonian
Universe

As has been studied in part I of this work, for the parag-
uantum analysis of the Physical Systems in the Newto-
nian universe the space as Variable Observable, and the
time as Variable Observable, are considered separately.
In this way, the action of the Paraquantum Gamma Fac-
tor yp, is only in the Variable Observable of the time.
In this case, the information source 1 presents the varia-
tion of the space is: QAS, . cred s -

And the information source 2 presents the variation of
the time is: QAt,orea sV py -

This manner, in the Newtonian universe the favorable
Evidence Degree of Observable Variable velocity is ex-
tracted of two source of information.

For the unitary value of the Discourse Universe (or
Interest Interval), in the Newtonian universe the Parag-
uantum Gamma Factor acting in the time correlates in the
equilibrium point the three greatness physics [9,12], such
that:

1 _ (Asmeasured )
YW T T A N\, (19)
}/ Py (Atmeasured ) }/ Py
where:
V) = Pbaraquantum velocity;
At ea = measured Vari.atilon of time;
AS, e = Measured variation of space;

7p, = Paraquantum Gamma Factor by (14), were in

. . . 1 1
Newtonian universe, is: y,, =—=—=.

Y \/5

The paraquantum velocity is the representation of the
velocity of the body which is considered as a physical
state of motion in the Py, because it is represented by a
Paraquantum Logical state (). For a type of static analy-
sis, therefore without propagation of the Paraquantum
logical state (), the quantized paraquantum velocity in

the equilibrium point is:

1 (Asmeasured )

v — = xh 20
W) Y py (Atmcasurcd)}/ Py v 20

whe_re: v(l//%hl// = paraquantum quant'ized velocity.
Figure 2 shows the representation of time (f) and
space (s) and the result of the space-time paraquantum
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relation on the y-axis of the Py, Lattice with velocity.
According to the foundations of the Py, the quantized
paraquantum velocity in the equilibrium point is repre-
sented in the vertical y-axis of the contradiction Degrees.
When the analysis is made for a dynamical process the
Equation (20) of quantization velocity considers the
Paraquantum Leap and becomes:
L _ (ASmeasured ) % h,/,t ) (21)
7 Py (Atmeasured ) Ve Py

From Equation (13): 4, =4, +(./1+ h; —1) then:
Vo = (h +(4/1+h2—1)) 22)
(‘I/)I'/’t 7Py/ (Atmcasurcd )7Pl// Y v
I S, s, 1 2
) _(t - J (hy,+(1/1+hw —1)).
}/Pz;/ }/Pl//

2measured Imeasured

1 _ (AS measured )

From (19) we can rewrite (22) as follows:

()

V= (V, -V
Yy (7. l)m

(v)

According to the physical laws, and using the previous
equation, we can obtain the paraquantum acceleration in

the Newtonian universe:
vV, -V
(2=) (hu,+(./1+h; —1)), 23)

a .=
(W) (Atmeasured )(yPl// )2

where:
V, = value of velocity measured at the start;

At ..eq = Mmeasured time variation;
4, = quantized value of the state of acceleration of
the system;

V, =value of velocity measured at the end;

7p, = Paraquantum Gamma Factor (Equation (14));

As = measured of traveled space;

h, = Paraquantum Factor of quantization.
Considering the equation that expressed Newton’s

second law [10,11], we can isolate the Force F of the

paraquantum analysis, such that:

(F)}/PW =(m)au/ =Fw :
Being Force obtained by: (F)= (m)Law .
}/Pl//

Using in this equation the expression of the paraquan-
=

tum acceleration (23), we have:
) (i 1))
(Atmeasured ) (}/ Py )

(£)=(m
This last equation can be rewritten in such a way the
one of the Observable Variables may be represented with
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Figure 2. Representation of time (f) and space (s) and the result of the space-time paraguantum relation on the y-axis of the

Py, Lattice with velocity.

quantized values by the action of the Paraquantum
Gamma Factor, such that:

1

(n—n)7
o (R N

Atmeasured )7/ Py

1

el

Hence, for a value of Force F equal to the measured
value, that is, without receiving the action of the Parag-
uantum Gamma Factor, we have:

1) the measured value of the variation of velocity
AV =(V,—V,) is multiplied by the inverse value of the
Paraquantum Gamma Factor;

2) the measured value of time variation
At = (typmeasured — himeasurea ) 1S Multiplied by the value of the
Paraquantum Gamma Factor;

3) the value of the mass m of the body is multiplied by
the inverse value of the Paraquantum Gamma Factor.

The value of the average velocity is already multiplied
by the value corresponding to evidence Degree of Indefi-
nition of the Paraquantum analysis. Hence, the average
velocity in the Paraquantum Logical Model has a value
computed according to the laws of physics [11] we have:

y o _hth A (4 +V2)% However, in

= —
average 2 average

the Newtonian universe, inverse value of the Newton
Factor is considered, so the equation of average velocity
can be expressed in a paraquantum form as follows:
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2
1
Vaverage = (Vl + VZ )(_j s (25)
N
where:
|4 = quantized value of average velocity which is

average

equal to the value obtained by the laws of physics;

V, =measured value of final velocity;

¥, =measured value of initial velocity;

7p, = Newton Gamma Factor which is V2.

The equation of traveled space can be written in a
paraquantum fashion as follows:

2
AS'// = (I/l + V2 )[LJ x Atmeasured}/Pq// . (26)
Y
From (23) that expresses the paraquantum acceleration
and using the approximation of the Paraquantum Gamma
Factor as being the inverse value of the Newton Factor,
we have:

a('/’) _ (VZ _Vl) ) (27)

(hy, +(W _1)) (Atmeasured)(;fl]z

N
Isolating ¥, in Equation (27), we have:
a (At
)

measured )

o)

Replacing this value of ¥, in (26) of traveled space As,
we have:

Vo=n+

JMP



J. 1. DA SILVA FILHO 977

N A A 1 G

measured ) 1

At

P

measured ~ [~ 2
V2

a, (At )
(v) ( measured 1 1
o Vl ' Atmcasurcd )
2 2(hw +(\/@ _1)) NG
2
a At
As = I/lAtmeasured + (W)( ;easured) y 1 1

Going back to the value of the Paraquantum Gamma
Factor, the equation of space which due to the use of

1 2
ASI// = VlAtmeasured + 5 a(y/) (Atmeasured )

where:

As, = variation of space traveled obtained from
paraquantum values;

¥, = measured value of initial velocity;

7p, = Paraquantum Gamma Factor;

At .ea = Measured variation of time;

a, = value of acceleration of the body in study re-
lated to the paraquantum world;
h, =Paraquantum Factor of quantization.

12
Isolating ¥ in Equation (27), we can be written:

a(y/) (Atmcasurcd )

oo 1]

V=V, -

or:

=B, (A 1)) = (M)

Yy

Which replaced in (28) produces:

A%:(nf%zfj%ww%ﬁjgpqy

4y

Going back to the value corresponding to the Parag-
uantum Gamma Factor in the Newtonian universe, we
have:

As, = ((V2)2 _(Vl)z)]/ﬂ// (hw +(m_l)). (29)

%y)

When the Observable Variables that produce the Evi-
dence Degrees are values of space traveled with square
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TR

paraquantum largenesses expresses a paraquantum value
producing it by:

1

o

velocity, we can obtain the equation that determines the
paraquantum acceleration:

a) :((VZ)A—_S(VJ)M(;;W +(W—1)). (30)

Using Equation (30) of acceleration and equation
which expresses Newton’s second law mathematically
[10,11], Force can be computed by multiplying mass by
the Paraquantum acceleration, such that:

=wypw(hw+(m—l)).

From the laws of classical physics [11] we obtain
Work multiplying the value of Force by the displacement,
then:

7, = ()" =00 ) (B, + (5 1)),

The paraquantum Work (W,) is identified with the to-
tal kinetic Energy at the equilibrium point where the
Paraquantum Logical state is located: E,, =W, .

Therefore, the total kinetic Energy is expressed by:

vy = (12 =m0 (1, +( 02 1)) 1)

And the equation of the paraquantum kinetic energy,
represented at the equilibrium point of the Py, Lattice, is
expressed by:

EWL:(m(VZ)Z—m(VI)z)(hW +(M—1)) ,(32)

}/Py/

(28

where:
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1 . L . .
E, ,— = is the kinetic energy quantized with re-

spect to the physical world,;

m = Mass of the body being considered.

The Work performed in the physical universe is iden-
tified with the quantity of paraquantum kinetic energy
quantized with respect to the physical environment. Be-
ing the kinetic Energy the system’s energy variation [10,
11], then, from the previous equation we can obtain the
paraquantum final energy such that:

Einitialk(//i:(m(Vl)z)(hw +(m_l))- (33)
E

mitay = Quantized initial Kinetic energy;
¥, = value of the velocity measured at the start.

EFinalku/ :}/Pu/m(VZ)z (hy/ +(\’1+h; _l))’ (34)

where:

Eripar, = Quantized final kinetic energy;

V, =value of the velocity measured at the end.

The total amount of energy involved in the Paraquan-
tum Logical Model in a static state is that one computed
at the value of the measured final velocity such that:

2
ETotalu/ :7P|¢/m(V2) . (35)
When related to the physical environment, the paraq-
uantum total energy in the static state is expressed by:

E=FE

Totaly

—=m(V,), (36)

Py

where:

E = Total energy of the system involved by the
Paraquantum Logical Model in the static state;

Etya, = Total quantized Energy of the system in-
volved by the Paraquantum Logical Model;

V, = Final value of measured velocity.

As the analysis is done in the Newtonian Universe the
velocity in these equations is not related to the speed of
light in a vacuum c, but obtained by dividing the space
and time, where only time suffers the action of Paraquan-
tum Gamma Factor [10,13]. As, for these equations the
velocity that is related to the speed of light in vacuum is
equal to zero, then the Lorentz factor is unitary (y =1).
This causes the value of the Paraquantum Gamma Factor,
which acts in these equations extracted in the Newtonian
universe, is always the inverse of the factor of Newton:

1 1

}/ Py ]/N \/5

Figure 3 shows the representation of time (t), space (s)
and of the mass (m) that is multiplying the velocity
squared (V%). Is verified that for Newtonian universe the
mass is constant and the total Paraquantum energy E
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is represented only in the y-axis of the Py, Lattice.

3. The Paraquantum Analysis and
Fundamentals of an Unified Calculation

The equations of paraquantum velocity, acceleration,
space, work and energy found in the Newtonian universe
were extracted from Newton’s laws [10,11] and consider
calculation always in equilibrium point located in the
vertical y-axis of the Py, Lattice.

Comparing the amounts of total energy with the quan-
tized pure final kinetic energy at the equilibrium point,
we have:

QValue max Fundhy/ = }/Pl//m (VZ )2 hl// .

Being the quantized pure final kinetic energy obtained
at the equilibrium point represented by:

—=m(r2)h

-
Py

Finaly pure (3 7)

Since the Paraquantum Logical Model is normalized,
there is a complemented quantized pure kinetic energy,
therefore, from Figure 3:

Ernsypc ——=1-m(%3)

Py

Final y pureC hy/ . (3 8)

So, the total amount of total kinetic Energy, without
adding the effect of the Paraquantum Leaps to it, appears
as the unit on the axis of the contradiction degrees of the
Py, Lattice, so that the normalized value is computed by:

Ewiz(m(l/z)2 h)+(1=m(n)h, ). G9)
Ve Py
Equation (39) is for generalized values, however, for
the relativity theory the pure complemented final kinetic
energy can be written taking the unitary value in which it
is bounded by the speed of the light ¢ in the vacuum,
such that:

1 2 2
EV,C—:m(c) —m(Vz) h[//, (40)
Y Py
where:
E,. =complemented final quantized kinetic Energy;

¢ = Constant value of the velocity of light in the
vacuum, imposed as maximum value;

V, =measured value of the particle’s velocity;

m = Mass of the particle being considered.

From Equation (40) we can write the paraquantum
equation such that:

E,c =7Pwm((0)2 -(n) hw). (41)

For this condition the Py, Lattice is bounded by the
velocity ¢ of light in the vacuum, such that now it is pos-
sible to obtain the paraquantum pure total energy based
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Figure 3. Representation of time (), space (s) and of the mass (m) that is multiplying the velocity squared (V?)-with the
paraquantum Kinetic energy E, represented in the y-axis of the Py, lattice.

on the maximum bound which is the velocity of light in
the vacuum. This is done by an equation of approximated
values of the Equation (41) such that:

El// =7p,M (C)z > (42)

where:

E, = Paraquantum pure total kinetic Energy of the
system involved in the Paraquantum Logical Model;

¢ = Constant value of the velocity of light in the vac-
uum, imposed as maximum value;

7p, = Paraquantum Gamma Factor.

Which related to the physical environment it is ex-
pressed by:

(43)

where:

E = Pure total kinetic Energy of the system involved
in the Paraquantum Logical Model;

E, = Paraquantum pure total kinetic Energy of the
system involved in the Paraquantum Logical Model.

3.1. Energy Calculations in Quantum Mechanics
and Quantization Frequency

The propagation of the Paraquantum Logical state y on
the Fundamental Lattice of the Py, depends on the fre-
quency of the intensity variation or amplitude of the Ob-
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servable Variables in the physical environment.

The Paraquantum Logical Model is applied in any
form of variation of the physical quantities which are
being considered as Observable Variables for the extrac-
tion of the Evidence Degrees i or A.

Figure 4 shows as an example a senoidal variation of
the Evidence Degrees in the physical world which causes
the propagation of the Paraquantum Logical state y rep-
resented by the Vector of State P (). We observe that
the variation of the senoidal signal does not change the
form of propagation of the Paraquantum Logical state y
which continues propagating through infinitely many
points established by infinitely local transition lattices.

3.1.1. Energy and Linear Momentum

In order to obtain the equations that express the energy
related to the quantization frequency on the Paraquantum
Logical Model, we initially consider a relation between
the Momentum P and the Energy of the physical System
being studied. Being the limits of the Lattice defined in
this way, the paraquantum pure total energy determined
by the quantization which exists on the Fundamental
Lattice of the Py, has its value bounded by the velocity
of light ¢ in the vacuum [7,10,11].

Taking the relation from Equation (42):

Ey =m(c)2 .

Py
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Figure 4. Senoidal variation of the evidence degrees in the physical world which causes the propagation of the paraquantum

logical state y represented by the vector of state P(y).

Squaring both sides of the previous equation and con-
sidering the linear Momentum P as being the product of
mass m by velocity ¢, we have that:

{ij :(mcz)2 —{iJ :mzc“:m-c-mc(c)2

7/ Py 7/ Py

2
E
- | % | =P (0)2 .
e Py
Being F, the Paraquantum Momentum affected by
the action of the Paraquantum Gamma Factor, such that:

B, =ypmc —E,} = (7PW )2 (P)2 ¢*. Then:

E, =y, Pec, (44)

where:

E, = Paraquantum pure total Energy of the system
involved by the Paraquantum Logical Model;

P =Momentum or quantity of linear movement.

The equation of Energy at the physical environment
and related to the Linear Momentum and to the velocity ¢

Copyright © 2012 SciRes.

of light:
E=E, —=Pc. (45)

The existence of the Paraquantum Gamma Factor on
the equation points out that the fraction of velocity v of
the body is related to the velocity ¢ of light in the vac-
uum.

3.1.2. The Lattice of Inertial or Irradiant Energy
According to the paraquantum analysis, a fundamental
Lattice of the Py, can receive the Evidence Degrees
varying their intensity periodically because the Evidence
Degrees are being extracted from quantities expressed by
periodical functions, that can be of the type sin wt or cos
wt. In this case, for the paraquantum analysis, it means a
propagation of the Paraquantum Logical state y that
makes the Vector of State P(y) vary in module, such
that in the variation the Paraquantum Leaps will produce
inside the Fundamental Lattice a Lattice of Inertial or
Irradiant Energy that will be expanding or contracting
with frequency f.
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3.1.3. Equation of the Inertial or Irradiant Energy
and Frequency
Equation (12) expresses the energy of the Paraquantum
Leap with the Inertial or Irradiant Energy E,, as being
that one which varies when the Paraquantum Logical
state w, in its propagation, passes by the equilibrium
point of the Fundamental Lattice of the Py;. So, the
variations of the Observable Variables in the physical
environment generate inside the Fundamental Lattice of
the Py, a Lattice of Inertial or Irradiant Energy that has
the same properties of quantization of the Fundamental
Lattice. Therefore, in the Py, Lattice of Inertial or Irra-
diant Energy the variation of emitted or absolved energy
through the Paraquantum Leaps is proportional to the
quantization frequency.

On the Paraquantum Logical Model, the value of the
Inertial or Irradiant will be influenced by the action of
the Paraquantum Factor of quantization /4, on its proc-
ess of expansion and contraction. So, considering Bohr’s
model:

If the maximum Energy exposed on the horizontal axis
of the Py, Lattice of Inertial or Irradiant Energy is given
by E,,, then, in a complete orbit of the electron, the
quantized Inertial or Irradiant Energy (£, ) will be
computed by the application of the Paraquantum Factor
of quantization. This condition is expressed by:

E. =2h E (46)

yirr Wi 0

where:
E,.. = Quantized Energy of the Lattice of Inertial or
Irradiant Energy;
E. = Maximum Energy of the Lattice of Inertial or
Irradiant Energy obtained on the Fundamental Lattice;
h, = Paraquantum Factor of quantization.

The multiplication by 2 is due to the analysis of a
complete orbit on Bohr’s model.

3.1.4. The Paraquantum Planck Constant and
Paraquantum Elementary Charge

From Equation (46) we can obtain, on the Py, Lattice of

Inertial or Irradiant Energy, two important constants used

on the equations that model phenomena of the Physical

Systems. Being the Inertial or Irradiant Energy on the

Fundamental Lattice computed by:

E, = }/Pq,m(c)2 (m—l) , 47)

or by:

E,=E(Jr+ ] 1), (48)

where: E = ;/,,Wm(c)2
Considering the paraquantum Inertial or Irradiant En-
ergy obtained from Equation (46): E , =2hE, .

So, doing (48) in (46), this one is expressed by:

Copyright © 2012 SciRes.

E,. =E2h, ( fivn - 1) . (49)

From Equation (49) we can determine:
1) The paraquantum Planck’s constant (7,
that:

) such

Planck y

e = 2h, ( fisn —1) , (50)

2) The paraquantum elementary charge:

e, =2(\1+1 -1). (51)

Since £, = J2-1 , then from Equation (51) we can
determine the value of the paraquantum elementary
charge of the electron which is:

ey/:2[ 1+(\/§—1)2—1J — ¢, =0.1647844 .

Therefore, as seen on Equation (50) the Paraquantum
Factor of Quantization /, and the paraquantum Planck’s
constant /., are related by the paraquantum ele-
mentary charge such that:

Py = hye, - (52)

Planck y

Since 4, = V2-1 , then from Equation (52) we can
determine the value of the paraquantum Planck’s con-
stant such that:

[ =(\/§—1)><2( 1+(n,) —1)

=0.068253698 .

- hl’lanck 74

The Equation (46), which expresses the Paraquantum
Inertial or Irradiant Energy, is written as follows:

E,,=heE (53)
or:
E, E (54)

yirr = hPlanckl// .
3.1.5. The Paragquantum Wavelength of De Broglie
Equation (49) deals with the Inertial or Irradiant Energy
on the condition of two Paraquantum Leaps where the
electron which orbits a core is an Observable Variable
from where the Evidence Degrees, related to the elec-
tron’s position and momentum P for a complete lap, are
extracted. For N orbits, we observe that the Inertial or
Irradiant Energy is proportional to the frequency f which
presents the Observable Variable in the physical world.
So, taking into account the frequency of the Observable
Variables, Equation (49) is presented with the values
multiplied by the frequency such as:

By = E2h, (L1 1) 1

or yet, from Equation (54), we obtain:
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E

yirr

= hPlanck (//Ef . (55)

From Equation (55) we can consider that the paraq-
uantum Planck’s constant multiplied by the frequency of
the Observable Variable is a fraction of the quantization
of the Inertial or Irradiant Energy of the Fundamental
Paraquantum Logical Model. So, for the Paraquantum
Logical Model we can express this fraction or quantize-
tion of the Inertial or Irradiant Energy, such as:

Eirrey/ = hPlanck y/f . (56)

where:
E., = Quantization of the paraquantum Inertial or
Irradiant Energy;
f = Frequency of the Observable Variable on the
physical environment;

h = Paraquantum Planck’s constant such that
h

Planck y

Planck y = hl//ey/ .

With:
h, = Paraquantum Factor of quantization;
e, = Paraquantum elementary charge:

6, =2(\1+ -1).

From Equation (56) we can isolate frequency, such
that:

f — Eirreu/
hPlancky/

The Observable Variables on the physical environment
vary periodically in a senoidal way and in this condition,
we can consider the fact that the distance between values
repeated in a standard of a wave is called wavelength,
represented by the Greek letter A [11,12]. For the Ob-
servable Variable on the physical environment, the
wavelength can be determined by the wave velocity di-

vided by its frequency such that: A = %

If it is an electromagnetic wave which travels in the
vacuum, its velocity is the same value of the velocity ¢ of
light in the vacuum, therefore, the wavelength can be

expressed by: A =§ or represented by frequency, such

c
that: f=—.
4 A
Then: E ., :hplmky,%, were we can isolate wave-
length
Ppanck €
A=Y 57
Z (57)

irrey

Since frequency is obtained through the wavelength
and the velocity of the particle, we can consider that
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Equation (56) expresses its linear Momentum P such that
the equalities are valid: E, ., = hppa,, /=75, Pc

hP]anck y/f = 7/P(//PC (58)
or yet:
1
Pe=—hpe,, /- (59)
Py

Since wavelength A relates inversely with frequency

f, we have that:

Mpranc
P:L Planck y ) (60)
7P|// ﬂ’

So, we can find the wavelength of De Broglie [10,12]
in the paraquantum analysis such that:

Pppane
ﬂ,:L Planck y ) (61)
7/Pu/ P

The representation of stationary wave, which is linked
to the electron orbit of radius r around the core, is com-
pared to a string attached to the edges [11]. The natural
ways of vibration of a string of length d with one end
attached means that in each end there is a knot. This

means that the wavelength 4 must be chosen such that:
d= n% with n=1,2,3,--- Therefore: n :%.

For a wavelength A4 considered as the wave of a cir-
cular orbit of the electron, such that comparing with the

vibrating string, we have: d=nr — n= 2m .
Since Momentum is given by: P=mv.
: . _ 1 hPlanck 4
Then by Equation (61) we have: my=———-—"
7P|// ﬂ’
. 2nr
Doing: A=—— we have:
n
_ 1 hPlanck 74 _ 1 nhPlanck v
my=——— — myr=————.
7/1"// & }/Py/ 27[

n

The radius of the orbit of the electron is given by:

Pptane
r:L Planck y ) (62)
Vp, 2mmy

Since, from Equation (52): hy,. , =€, -
We can relate the paraquantum values in a way that
the radius of the orbit of the electron is computed by:

n he
pe vy

. (63)
Yp, 2mmy

The number n of times that a quantization happens,
therefore, the number of times that the Paraquantum
logical state y passes by the equilibrium point is propor-
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tional to two times the energy produced by the Parag-
uantum Leap.

Considering the analysis on the Fundamental Lattice
of the Py, applied on an orbital model of an electron
around a core, as the study which deals with Bohr’s
model, Paraquantum Leaps will happen on the equilib-
rium point in each variation period [14,15]. With the
results of study of Paraquantum Logical Model of hy-
drogen atom shown in [14] and [15] we can verify the
values related to quantization factors and the equilibrium
point.

3.1.6. Energy Calculations in Hydrogen Atom by
Paraquantum Analysis

As was shown in [14,15] we can use the Paraquantum
logical model to calculate energy levels in hydrogen
atom. Comparing the amounts of total energy with the
quantized pure final kinetic energy at the equilibrium
point the equation of the quantities of Energy, for the
Bohr’s model on the Hydrogen atom, can be written as
follows:

E

Total Propag

=hE

W ~max N

+(1=h, ) Epgyy »

(64)

where: 4, is the Paraquantum Factor of quantization.
Eraipropsg 18 the total Energy that can be transformed
through propagation, therefore through the orbit of the
electron in the Hydrogen atom.

E ..y 1s the maximum energy on the level N of tran-
sition frequency or in the current state of excitation of the
electron.

N is the transition frequency or number of times of ap-
plication of the Paraquantum Factor of quantization.

The value of the quantity of Energy of Propagation
quantized, when considered in its static form, therefore,
without considering the effect of the Paraquantum Leap,

is computed by:
h E (65)

Propag N = v ~“maxN *

Since the process of transformation of energy is dy-
namical, we must consider the effects of Paraquantum
Leaps on the Paraquantum Logical Model. So, the Iner-
tial or Irradiating Energy is expressed by:

Epn =ETE 0y ((M)_l) . (66)

The total energy transformed at the equilibrium point
of the Lattice of the Py, is computed by:

Etransf Total N — EPropag N + Eirr N (67)

So, Equation (64) is rewritten as follows:

ETotal Propag N = Elransf Total N + (1 - hy/ ) EmaxN b (68)

or as follows:
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Epope v + Eiy ) +(1=h, ) Eppy - (69)

Or, in a more complete way, as follows:

ETmalPropagN :(hl//EmaxN +EmaxN (( H+h$)_l))

+(1-h,)E,

max N

ETotal Propag N = (

(70)

The second term of Equation (69) is the complemented
value which represents the remaining maximum energy,
therefore, it is that amount of energy capable of still be-
ing transformed in order to increase the excitation level
of the electron. So, for each new excitation level of the
electron, the remaining energy Eges max 1S the one which
outcomes the value which will be represented on the ver-
tical and horizontal axis of the Lattice of the Py, For a
static analysis, we have:

Enesmas vt =(1=y ) Epc (71)
or
Erestmax v+t = Epaxn — hl//EmaxN . (72)
From (72) the energy variation value is expressed by:
E v ~ Erestmaxys1 = hy/EmaxN . (73)

Therefore, the remaining maximum Energy in the
atom model depends on the excitation level of the elec-
tron.

When the analysis process is considered dynamical,
we must take the effect of the Paraquantum Leap into
account and determine the Remaining maximum Energy
adding the Inertial or Irradiating Energy. So, Equation
(72) in its complete form is:

ERestmaxNH = EmaxN _(hy/EmaxN +EmaxN (\/1+h|; _1)) (74)

And the energy transformed value between the Fun-
damental level n = 1 and the level N=n is:

E L +3E

transf Total N=1->N=n transf Total N=n *

(75)

= E transf Total N

A Paraquantum Logical model used in analyses of
quantum mechanics environments produce a contraction
effects in the Py, Lattice [9,14,15].

Figure 5 shows Paraquantum Logical Model in ana-
lyses of Hydrogen atom with the contraction effects at
Lattices.

3.2. Energy Calculations in Relativity Theory
Universe by Paraguantum Analysis

As was seen in part I of this work, the Equations (40)-(43)
are only valid in the universe of the theory of relativity at
the equilibrium point, where the Lorentz Factor and the
Paraquantum Gamma Factor are equal, such that:
Y=Vn, =+/2 The correlation of the equilibrium point
of the Theory Relativity Py, Lattice and Py, Lattice
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Figure 5. The paraquantum logical model in analyses of quantum mechanics with the contraction effects at lattices.

of the Newtonian universe indicates a relation:
For Theory Relativity Py, Lattice = 7, iy = V2,

1

V27

For Newtonian universe Py, Lattice — Ve, =

R }/Py/ 1 _l

e 7Pu/rela1ivity - \/E\/E - 2 .

Considering a gradual increase from zero of the ve-
locity (v) relative to the speed of light in vacuum c is
verified that the Paraquantum logical State () moves as
increases the value of the Lorentz Factor. In this case, as
the Paraquantum logical state (y) is out of equilibrium
point, the calculations have to consider so many values
exposed on the y-axis, the degrees of contradiction, as
well as the values for the x-axis, of the certainty degrees.

The equations of the degree of contradiction represent
the kinetic energy, which in a dynamic analysis has
added energy inertial or irradiant from Paraquantum leap.

Following this same procedure, now with the Parag-
uantum logical state () outside of the equilibrium point,
on the x-axis the values of the Potential Energy will be
exposed. It is verified that in the Relativity Theory the
values of the Potential Energy are linked to effects of

Copyright © 2012 SciRes.

increase of the mass.

Figure 6 shows a representation of Py, Lattices to
correlate the areas of Science Physics, where the energies
may be represented and studied on the axes.

When the Paraquantum logical State () moves to the
extreme point of the vertex right of the Lattice the value
of the inertial energy (or irradiant) added to the kinetic
energy decreases. There will also be a decrease in kinetic
energy (Degree of contradiction—jy-axis) and an increase
in potential energy (Degrees of certainty—x-axis).

From Equation (16): D =F, with
d (16 aluy Ay) Y
/l = Vmeasured and ﬂ‘ = l :
e
1
EKu/ = Vmeasured +—- 1 (76)
e
Ey, = Pure total kinetic Energy.
And from Equation (15): D =FE
a ) <y Ao)
1
EP[// = vmcasurcd - (77)

E,, = Potential Energy.
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Figure 6. Representation Py, lattices to correlate the areas of science physics.

In the equilibrium point with: y =y, = 2 ,

1 I 1
=v =— and A=—=—.
H measured \/5 7/ f 2
From Equation (76):
Ey,,=~N2-1

Ey, = Pure quantized kinetic Energy.

And from Equation (77): E,, =0

Out of the equilibrium point the total kinetic Energy is:
Econ =Econ +E

Ky ht Kyh Kirr *

Were the inertial energy (or irradiant) E,, is com-
puted as follows: If

72\/5 - Eu :EPW_(I_MP(V/))'

Being MP(y) the module of a Vector of State
P(y) obtained by Equation (6), that with represented
energy is:

MP(y)= (1—|EPW|)2 +E2, .

Therefore the total kinetic Energy for Relativity theory

universe is:
(E,,W —(1 ~J1-|E ) +E2, Jj . (79)

If y<v2 — Eg =(M(Py)-1)-E,,,

EKI//ht = EKy/h +
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EKu/ht = EKl//h

2
+[( (1-|E,|) +E£2, —1)—E,,Wj. (79)

When the velocity v relative to the speed of light in a
vacuum c¢ approaches the unit, then the Paraquantum
logical State () approaches the vertex far right Lattice.

At this point the sum of kinetic Energy ( Ey,, ) with
Inertial Energy (or irradiant) ( E,,, ) results in value
around zero ( Ey,, —0) and the Potential Energy is
maximal with value close to unity (£,, —>1).

In this extreme condition the space-time construct has
value close to zero (A, — 0) and the value of the mass
effect is close to the unit.

Table 1 shows the values of the Lorentz Factor and
Paraquantum Gamma Factor and variations produced in
degrees of evidence of paraquantum analysis applied to
the Relativity Theory.

Figure 7 shows the representation of space-time and
of the velocity v related at speed of the light in the vac-
uum c. The Paraquantum kinetic energy Ec(w) is in the
y-axis and the Paraquantum Potential energy Ep(w) is in
the x-axis of the Py,-Relativistic Lattice.

3.3. Discussion

The effects related to energy in the Newtonian universe,
in the universe of the theory of relativity and in quantum
mechanics, can be represented in a single Lattice of the
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Table 1. Results of the energy values for diferent velocity values in the paraguantum relativity equations.

E,
EW Em Kire
VineasureaC 14 Y, v " l ~1 N _ l (M(PV/) -1)= EPw Ek'wu = EK«m +E,
measured }/ measured 7 or EFW _ (1 _ MP(V/))
1Y 1
&) ¢ 1 5 0.000015258 -1 0.00015258 0.00030516
16
[%J ¢ 1.000007629 0.707119804 0.003898621 ~0.996086121 0.01610362 0.005508983
8
(iz] ¢ 1.001958866 0.710450774 0.060544963  —0.935544963 0.023976538 0.084521501
]
(izj ¢ 1.032795559 0.763092302 0218245836  —0.718245836 0.074639793 0.292885629
2
[iz] c 1.154700538 0.971197118 0.366025404 ~0.36025404 0.098076211 0.464101615
1
[%j ¢ NE) 2 V2-1 0 0.0823922 0.496605762
s
[L]’ c 1.847759065 2.15432203 0.382092515 0.299700314 0.097456128 0.479548643
2
s
[LT ¢ 2.50703281 3.279772711 0.31588195 0.518126136 0.094306512 0.410188462
2
1
(LJ" ¢ 3.471135219 4.925598471 0.245693468 0.669513091 0.081322363 0.327015831
2
1 Y6
[*J c 4.856617206 7.290764166 0.184476698 0.772667425 0.065433118 0.249909816
2
| \=
(7j ¢ 6.831401494 10.66193182 0.128662977 0.835897283 0.044425129 0.173088106
2
1
(LJ“ ¢ 9.635008313 15.44798803 0.098387605 0.890811241 0.037788468 0.136176073
2
R
(Lj ¢ 13.60754999 22.22954086 0.070784643 0.923807443 0.027806361 0.098591031
2
L
(Lj‘ ‘e 19.23096869 31.82931706 0.050646572 0.946647651 0.020210877 0.070857449
2

Paraquantum logic. The maximum Py, Lattice is the Para-
quantum/Relativity, as seem in Figures 6 and 7, and
some characteristics of paraquantum analysis can be listed

as:

For Py, Lattice in Quantum Mechanics — y,,, =

e The Paraquantum Gamma Factor is fixed;
e Quantization of the kinetic energy is made through of

the Paraquantum Factor of quantization (4,,);

1

5

e There is an irradiant Energy (or Inertial) due to Parag-
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uantum leaps;
Quantization is made through the equilibrium points

of lattices that are contracted;

tainty will be smaller.
For Py, Lattice in Newtonian World —

1 1

The Paraquantum Gamma Factor is fixed;
Quantization of the kinetic energy through of the

For higher level of quantization the degree of cer-
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Figure 7. Representation of space-time and of the velocity v related at speed of the light in the vacuum ¢- with the paraquan-
tum Kinetic energy Ec, in the y-axis and the paraquantum Potential energy Ep,, in the x-axis of the Py, -Relativistic lattice.

Paraquantum Factor of quantization (4,) related at
variation in evidence degrees;

e There is an irradiant Energy (or Inertial) due to
Paraquantum leaps;

e Quantization is made through the equilibrium points
of lattices that are expanded;

e For higher level of quantization the degree of
certainty will be higher.

For Py, Lattice in Relativity World —

Y Pyrelativity = V2.

e The Paraquantum Gamma Factor is fixed only in the
equilibrium point;

e Quantization of the kinetic energy through of the
Paraquantum Factor of quantization (%,) is made only
in the equilibrium point;

e Quantization of the kinetic energy and of the Potential
energy are made through of the Lorentz Factor;

o There is an irradiant (or Inertial) Energy due to Parag-
uantum leaps;

o The Lattice boundaries are fixed by the value of the
speed ¢ of light in a vacuum,;

e For higher level of quantization the degree of cer-
tainty will be higher and the degree of contradiction is
smaller.

4. Conclusions

In this paper we presented a study of physical phenom-
ena that correlates the concepts of the Theory of the
Relativity and foundations of the Paraquantum logic.
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Through the originated Equations of the Paraquantum
Logical Model we did analogies with relativistic effects
where we verified the relation between the Factor of
Lorentz y and the Paraquantum Gamma Factor yp,,.

The effects of these factors were studied in detail and
we observed that the Paraquantum Gamma Factor (yp,)-
which aggregates the phenomena found in the theory of
relativity and in the Newtonian universe, makes the con-
nection among the physical universes through the corre-
lation with the Factor of Paraquantum Quantization #,,.
This correlation produced equations about physical quan-
tities where through the paraquantum equations we in-
vestigated the effects of energy balancing and quanti-
zation properties. With the paraquantum equations, in
which the Paraquantum factors appear and deal with the
Observable Variables as periodical variations, relation
between quantizations and intensity frequencies of phy-
sical quantities were established. From these relations
some important constants related to the studies of De
Broglie appeared. So, with the interpretations on the
Py, Lattice is possible to connect the values of the main
constants of physics with the factors determined in the
studies of the Paraquantum Logics. As demonstrated in
this work, the results are easy to view through of the
Py, lattices and shows with clarity the behavior of phy-
sical quantities in three main areas of study of physical
science. Therefore, by all indications, the analysis through
the Paraquantum Logic presents great possibilities to
produce the fundamentals necessary for a unified phy-
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sical theory.
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