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ABSTRACT
Paraquantum Logic (PQL) has its origins in the fundamental concepts of the Paraconsistent Annotated Logic (PAL)
whose main feature is to be capable of treating contradictory information. In this work we presented a study of application of the PQL in resolution of phenomena of physical systems that involves the interactions between physical bodies or
particles. Initially is considered that each particle or physical body that is in the physical world has a representative Lattice in the Paraquantum world. From this consideration is made a study of the phenomena of Paraquantum Entanglement modeling the interaction between particles based in fundamental concepts of the Paraquantum Logic. The mathematical relationships of representative Lattices of the Paraquantum Logic originate models with values that are identified with some physical constants. In this work these paraquantum values are identified with the Universal constant of
Gravity, proposed by Newton, and the constant K, that relates the Interaction Force in charged particles in the Coulomb’s Law. The results showed that the Paraquantum Logical Model elaborated starting from the fundamental concepts of the Paraquantum Logic (PQL) is adequate to support theories based in a Paraquantum Universe built by an infinite amount of Lattices and forming a Paraquantum net of infinite dimensions.
Keywords: Paraconsistent Logic; Paraquantum Logic; Classical Physic; Relativity Theory; Quantum Mechanics

1. Introduction
The researches developed in Physical science have the
main objective to find models capable to simulate with
precision our reality. However, in many cases, the expected results are not reached because the extracted signals of information of the real world are incomplete and
contradictory.
When we worked with the Classic Physics, the uncertainties, the ambiguities and inconsistencies in the extracted information of the real world cause great difficulties for the creation of efficient models to simulate phenomena of real physical systems. Because of these problems many researches are being developed to find models based on non-Classic Logics. A Paraconsistent Logic
(PL) is a non-classical logic which revokes the principle
of non-Contradiction and admits the treatment of contradictory information in its theoretical structure [1-4]. The
real applications of the PL in programming of computation systems began with an interpretative form that it
used annotations, and, for that reason, the PL passed to
be denominated of Paraconsistent Annotated Logic
(PAL).
The Paraconsistent Annotated Logics with annotation
of two values (PAL2v) [3,4] is a class of Paraconsistent
Copyright © 2012 SciRes.

Logics particularly represented through a Lattice of four
vertices and from its foundations the Paraquantum Logics PQL was created [5].
According to [5] we can obtain through the PAL2v a
representation of how the annotations or evidences express the knowledge about a certain proposition P. Considering that μ is the Favorable Degree of evidence and λ
is Unfavorable Degree of evidence, then the symbol P(μ, λ)
can be read in the following way:
Let be P(, ) a Paraconsistent Logical Signal (see [4,5])
where the annotation is composed by favorable degree of
evidence μ and by unfavorable degree of evidence  and
assigned to a proposition P. The logical negation of P is
defined as: P  ,    P  ,  
PT = P(1, 1) → intuitive reading that P is inconsistent.
Pt = P(1, 0) → intuitive reading that P is true.
PF = P(0, 1) → intuitive reading that P is false.
P= P(0, 0) → intuitive reading that P is Indeterminate.
In the internal point of the lattice which is equidistant
from all four vertices, we have the following interpretation: PI = P(0.5, 0.5) → intuitive reading that P is undefined.
With the values of x and y that vary between 0 and 1
and being considered in an Unitary Square on the CarteJMP
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sian Plane (USCP) we can get linear transformations for
a Lattice k of analogous values to the associated Lattice τ
of the PAL2v [5]. We obtain the following final transformation:
(1)
T  X ,Y    x  y, x  y  1

expressed with evidence Degrees μ and λ, then from (2),
(3) and (1) we can represent a Paraconsistent logical state
τ into Lattice τ of the PAL2v [5,6], such that:

According to the language of the PAL2v we have:
x = μ → is the Favorable evidence Degree
y = λ → is the Unfavorable evidence Degree.
The first coordinate of the transformation (1) is called
Certainty Degree DC. So, the Certainty Degree is obtained by:

or

DC    

(4)

   ,    DC , Dct 

(5)

where:
τ is the Paraconsistent logical state.
DC is the Certainty Degree obtained from the evidence
Degrees μ and λ.
Dct is the Contradiction Degree obtained from the evidence Degrees μ and λ.
Figure 1 shows the Lattice of the LPA2v and where is
obtained a point (DC, Dct) where DC = ƒ(μ,λ) and Dct =
ƒ(μ,λ) which represents a Paraconsistent logical state ετ.
The main concepts and foundations of the logic
LPA2v can be found in [5] and in [6]. Through the resultant equations of analyses in the PAL2v Lattice the principles of the Paraquantum Logic was created. This paper
is organized in the following way: Section 2 shows the

(2)

The second coordinate of the transformation (1) is
called Contradiction Degree Dct. So, the Contradiction
Degree is obtained by:
Dct   +   1

  μ,λ       ,  +   1

(3)

The second coordinate is a real number in the closed
interval [–1,+1]. The y-axis is called “axis of the contradiction degrees”.
Since the linear transformation T(X,Y) shown in (1) is
T
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Figure 1. The lattice of the LPA2v and the Paraconsistent logical state ετ.
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main concepts of the Paraquantum Logic, Section 3 a
Paraquantum Logical model for quantization of values is
proposed. In the Section 4 the phenomenon of Paraquantum Logical Entanglement and the effects of interactions
among particles are studied with details and finally, the
conclusion is presented in Section 5.

2. The Paraquantum Logic PQL
Under certain conditions the results obtained from the
LPA2v model changed through leaps or unexpected variations [7]. This behavior in the resulting values demonstrates that the application of its foundations offered results strongly connected to the ones found in modeling of
phenomena studied in quantum mechanics (see [7,8]).
Following this reasoning line a Paraquantum logical state
ψ is created on the lattice of the PQL as the tuple formed
by the certainty degree DC and the contradiction degree
Dct [9,10]. Both values depend on the measurements perfomed on the Observable Variables in the physical environment which are represented by μ and λ [10,11]. This
way, we can express (2) and (3) in terms of μ and λ obtaining:
DC ( ,  )    

(6)

Dct ( ,  )   +   1

(7)

And a Paraquantum function (P) is defined as the
Paraquantum logical state :
ψ(PQ )   DC ( ,  ) , Dct ( ,  ) 

(8)

For each measurement performed in the physical world
of μ and λ, we obtain a unique duple  DC ( ,  ) , Dct ( ,  ) 
which represents a unique Paraquantum logical state ψ
which is a point of the lattice of the PQL [10]. On the vertical axis of contradictory degrees, the two extreme real
Paraquantum logical states are:
1) The contradictory extreme Paraquantum logical state
which represents Inconsistency T:
ψT =  DC (1,1) , Dct (1,1)  =  0,1
2) The contradictory extreme Paraquantum logical
state which represents Undetermination :
ψ =  DC (0,0) , Dct (0,0)  =  0,  1
On the horizontal axis of certainty degrees, the two extreme real Paraquantum logical states are:
3) The real extreme Paraquantum logical state which
represents Veracity t: ψt   DC (1,0) , Dct (1,0)   1, 0 
4) The real extreme Paraquantum logical state which
represents Falsity F: ψF   DC (1,0) , Dct (1,0)    1, 0  .
A Vector of State P(ψ) 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 funcCopyright © 2012 SciRes.

tion (P) [10].
If the Certainty Degree is negative (DC < 0), then the
Vector of State P(ψ) will be on the lattice vertex which is
the extreme Paraquantum logical state False: ψF = (–1,
0).
If the Certainty Degree is positive (DC > 0), then the
Vector of State P(ψ) will be on the lattice vertex which is
the extreme Paraquantum logical state True: ψt = (1, 0).
If the certainty degree is nil (DC = 0), then there is an
undefined Paraquantum logical state ψI =(0.0, 0.0).
The Vector of State P(ψ) will always be the vector addition of its two component vectors:
X C Vector with same direction as the axis of the certainty degrees (horizontal) whose module is the complement of the intensity of the certainty degree:
X C  1  DC
Yct Vector with same direction as the axis of the contradiction degrees (vertical) whose module is the contradiction degree: Yct  Dct
Given a current Paraquantum logical state ψcur defined
by the duple  DC ( ,  ) , Dct ( ,  )  then we compute the
module of a Vector of State P(ψ) as follows:

1  DC 

MP (ψ) 

2

 Dct2

(9)

where:
DC = Certainty Degree computed by (6)
Dct = Contradiction Degree computed by (7).
The real Certainty Degree (DCψR) is the value of the
certainty degree without the effect of the contradiction.
Using (9) which is for computing the module of a Vector
of State P(ψ), we have:
1) For DC > 0 the real Certainty Degree is computed by:
DCψR  1  MP  ψ 

(10)

Therefore:
DCψR  1 

1  DC 

2

 Dct2

(11)

2) For DC < 0, the real Certainty Degree is computed
by:
DCψR  MP (ψ)  1

(12)

1  DC 

(13)

Therefore:
DCψR 

2

 Dct2  1

where:
DCψR = real Certainty Degree.
DC = Certainty Degree computed by (6).
Dct = Contradiction Degree computed by (7).
3) For DC = 0, then the real Certainty Degree is nil:
DCψR  0

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

DCψR  1

(14)

2

The inclination angle  of the Vector of State is
computed by:
 Dct
 ψ  arc tg 
 1  DC



 

(15)

2.1. Uncertainty Paraquantum Region
The propagation of the superposed Paraquantum logical
states sup through the lattice of the PQL happens due to
the continuous measurements performed on the Observable Variables in the physical world [10,11]. Since the
Paraquantum analysis deals with favorable and unfavorable evidence degrees μ and  of the measurements performed on the physical world, these variations affect the
behavior and propagation of the superposed Paraquantum
logical states sup on the lattice of the PQL.
When the module of the Vector of State MP(ψ) = 1,
this vector will represent the maximal fundamental superposed Paraquantum logical states ψsupfmax which has
real certainty degrees zero. The maximum Contradiction
Degree for this condition is when the Vector of State P(ψ)
forms an angle of 45˚ with the horizontal axis of certainty degrees.
When the module of the Vector of State is of larger
value than the unit MP(ψ) > 1, means that the Paraquantum logical state ψ are in an uncertainty region. The Paraquantum logical states into limits of the Region of Uncertainty are identified with Factors of maximum limitation of transition [10]. These factors are:
1) The factor of Paraquantum limitation False/inconsistent—hQFT.

 1

ψ(PQ ) =  
 1
  2 




h
,
QFT
 1

1

2
;
1
; 1


 2 
2 
1

2) The factor of Paraquantum limitation True/inconsistent—hQtT.
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3) The factor of Paraquantum limitation False/undetermined—hQF.
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4) The factor of Paraquantum limitation True/undetermined—hQt.
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ψ(PQ ) =  1 

2  1




1

 1 
,

 
 2  1
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 hQt
1  
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The unbalanced contradictory Paraquantum logical state
ψctru is the one located on the lattice of states of the PQL
where there is a condition of opposite signs between the
Certainty Degree (DC) and the real Certainty Degree
(DCψR).

2.2. The Paraquantum Factor of Quantization hψ
When the superposed Paraquantum logical state sup
propagates on the lattice of the PQL a value of quantization for each equilibrium point is established. This point
is the value of the contradiction degree of the Paraquantum logical state of quantization h [10] such that:
hψ  2  1

(16)

where: h is the Paraquantum Factor of quantization.
The factor h quantifies the levels of energy through
the equilibrium points where the Paraquantum logical
state of quantization h, defined by the limits of propagation throughout the uncertainty of the PQL, is located.
Figure 2(a) shows the Paraquantum Factor of quantization (h) and the interconnections between the factors
and its characteristics, in which they delimit the Region
of Uncertainty in the Lattice of PQL.

2.3. The Paraquantum Leap
In a process of propagation of Paraquantum logical state
, we have that in the instant that the superposed Paraquantum logical state sup reaches the representative
points of the limiting factors of the uncertainty region of
the PQL, the Certainty Degree (DC) remains zero but the
real Certainty Degree (DCR) will be increased or decreased from zero and this difference corresponds to the
effect called of the Paraquantum Leap [10,11]. In order
to completely express it, we have to take into account the
factor related to the Paraquantum Leaps which will be
added to or subtracted from the Paraquantum Factor of
quantization [10] such that:
hψt  hψ  hψleap

(17)

where, from Figure 2 we can make the calculations:
hψLeap 





1  hψ2  1

(18)

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

Being: hψt  h 







1  hψ2  1



1  hψ2  1

(19)

the total Factor of PaJMP
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raquantum Quantization at the time of arrival of the Superposed Paraquantum Logical state ψsup at the point
where the Paraquantum Logical state of Quantization ψhψ
is located.
hψt  hψ 





1  hψ2  1

is the total Paraquantum Fac-

tor of Quantization at the departure of the Superposed
Paraquantum Logical state ψsup at the point where the
Paraquantum Logical state of Quantization ψhψ is located.
Figure 2(b) shows the effect of the Paraquantum Leap in
the quantization of values when the Superposed Paraquantum Logical states sup reach the point where is the
Paraquantum Logical state of Quantization ψhψ on the
PQL Lattice.

2.4. Newton Gamma Factor
In the International System of units (SI), to express the
value of force F in a unit of Newton, an adjustment on the
value of mass is necessary [12]. Doing such comparisons
and analogies between the International unit Systems (SI)
and the British System we obtain for the proportionality
factor k in the equation which expresses Newton’s second law (see [11,12]):
kbr  1.38254952  2 in the British System.
1
in the International System
k IS  0.7233013951 
2
of units (SI).
Given the importance of the Factor kbr , which will be
largely used in the equations of the PQL, its value is called
Newton Gamma Factor whose symbol is  N [11].
Therefore, in order to apply classical logics in the
Paraquantum Logical model, the Newton Gamma Factor
is  N  2 .

the Paraquantum Factor of quantization hψ [10,11].

3. Paraquantum Logical Model Applied in
Calculations of Quantization of Values of
Physical Quantities
The quantitative analysis on the PQL Lattice defines a
quantitative value QValor of any physical quantity, which
can be represented on the horizontal axis of the certainty
Degrees and on the vertical axis of the contradiction degrees of the PQL Lattice. Since the maximum value is
normalized on the PQL Fundamental Lattice [10,11], considering the Paraquantum factor of quantization only, we
can write: 1  hψ  1  hψ  .
Doing so, in the PQL Fundamental Lattice the unitary
value of the quantization is equivalent to a paraquantum
quantization represented in the Paraquantum Logical
state ψhψ added to the value of its complement. We have:

QValuemaxFund  hψ QValuemaxFund  1  hψ  QValuemaxFund (21)
where: QValuemaxFund is the value of the total amount represented on the unitary axis of the PQL Fundamental Lattice.
Equation (21) shows that the maximum amount of any
quantity in the physical environment is composed by two
quantized fractions where: one is determined on the Paraquantum Logical state of Quantization ψhψ by the Paraquantum Factor of quantization hψ and the other is determined by its complement (1 – hψ). When the Paraquantum Gamma Factor  Pψ is applied on the paraquantum
quantities, besides correlating the paraquantum values to
the physical environment, it also works as a factor of
expansion or contraction of the PQL Lattice.

2.5. Paraquantum Gamma Factor γPψ

Representation of Levels of Energy in the
Lattice of PQL

The Lorentz Factor  can be identified in the infinite
Power Series of the binomial expansion [13,14] related to
the series obtained from consecutively applying the
Newton Gamma Factor  N (see [11]). In the paraquantum analysis [10,11] we define a correlation value called
Paraquantum Gamma Factor  Pψ such that:

By representing the involved Energy in the Paraconsistent Logical Model as being the energy amount represented on the vertical axis of contradiction, we can initially make an analogy with Equation (21) which defines
the amount on the PQL Fundamental Lattice in its static
form. So, for the Energy, the equation is:

 Pψ   


1
N

(20)

where:
 N is the Newton Gamma Factor:  N  2
1
 is the Lorentz factor which is:  
2
v
1  
c
Using the Paraquantum Gamma Factor  Pψ allows
the computations, which correlate values of Observable
Variables to the values related to quantization through
Copyright © 2012 SciRes.

ETotaψ  hψ Emax Fund  1  hψ  EmaxFund

(22)

When related to the physical environment, we have:
EPhysical  ETotaψ
EPhysical 

1

 Pψ

1

 Pψ

hψ EmaxFund 

1

 Pψ

1  h  E
ψ

(23)

maxFund

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,
JMP
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Figure 2. (a) The paraquantum factor of quantization h related to the evidence degrees obtained in the measurements of the
observable variables in the physical world; (b) The value of the paraquantum leap on the paraquantum logical state of quantization h .
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Lattice of the PQL.

is computed by:
EP ropagN  hψ Emax N

(24)

where: hψ is the Paraquantum Factor of quantization.
EPropag is the Energy transformed in the propagation
of the Paraquantum Logical state of the extreme Vertex
False until it reaches the point where the Paraquantum
Logical state of Quantization ψhψ is located.
Emax N is the maximum Energy on the level N of the
transition frequency.
Since the process of transformation of energy is dynamical, we must consider the effects of Paraquantum
Leaps on the Paraquantum Logical Model. So, the total
energy transformed, that will constitute the Superposed
Fundamental Lattice, will be obtained with adding the
Inertial or Irradiating Energy Eirr that appears due to the
effects of Paraquantum Leaps. Being the Factor of Quantization on the Paraquantum Leap defined on Equations
(17) and (18), the Inertial or Irradiating Energy is expressed by:
EirrN   EmaxN

 1  h   1
2
ψ

(25)

So, the total energy transformed at the equilibrium
point of the Lattice of the PQL is computed by:

EtransfTotalN  EPropagN  EirrN
or:
EtransfTotalN  h Emax N  EmaxN

(26)

 1  h  1
2
ψ

(27)

So, Equation (22) is rewritten as follows:
ETotalPropag  EtransfTotal  1  hψ  Emax N

(28)

or as follows:
ETotalPropag   EPropag  Eirr   1  hψ  Emax N

(29)

Or, in a more complete way, as follows:



ETotalPropag  hψ Emax N  Emax N
 1  hψ  Emax N

 1  h  1
2
ψ

(30)

From Equation (23)
ETotalPropagPhysical 


1

 Pψ
1

 Pψ

E

Propag

ψ

(31)
max N

The second term of Equations (30), (31) is the complemented value which represents the remaining maximum energy, therefore, it is that amount of energy capable of still being transformed. So, the remaining energy
ERestmax is the one which outcomes the value which will
be represented on the vertical and horizontal axis of the
Copyright © 2012 SciRes.

The phenomenon of Paraquantum Logical Entanglement
is inherent to the foundations of Paraquantum Logics,
where the PAL2v is originated and where the analysis is
only possible using two representing values of information (see [5]). Therefore, for the paraquantum analysis
there will always be an entanglement of information
from evidences about the proposition to be analyzed.
Considering the formalism of a Paraconsistent logic of
two values (PAL2v) [4-6], the concept of Paraquantum
logical state ψ on a system in a given instant can only be
represented by the Paraquantum logical entanglement of
the two Evidence Degrees λ and μ, which are obtained
from measurements of the Observable Variables on the
physical environment. So, in the language of the Paraquantum Logics, the entanglement between the favorable
Evidence Degree μ and de unfavorable Evidence Degree
λ produces the representation of a final Paraquantum
logical state ψatual+1 visualized through the Intensity Degree of the Real Paraquantum logical state μψR and computed by Equation (14). On the physical environment an
observer visualizes the variations of the Real Certainty
Degree DCψR transformed by normalization in Intensity
Degree of the Real Paraquantum logical state μψR. So, the
Paraquantum logical state ψ is composed by the entanglement of information produced by the measurements of
the two Observable Variables, which is studied by the
Vector of State P(ψ) which is on the plane of the Lattice
of States of the PQL. The disappearing of one of the information sources by momentary obstruction of μ or λ in
a process of continuous analysis produces what we can
call collapse of the Vector of State P(ψ). In this case all
resulting values will be on the axis of the Real Certainty
Degrees, for there is no contradiction in the analysis. In
this condition there Information Entanglement represents
the effects of a classical analysis where no contradictory
information is allowed.

4.1. The Paraquantum Logical Entanglement
between Two Propositions

 Eirr 

1  h  E

4. The Paraquantum Logical Entanglement
and the Interaction between Particles

After a paraquantum analysis, where the measurements
originated from Observable Variable on the physical environment are transformed into Evidence Degrees μ and λ
compounding the annotation to assign a logical meaning to the proposition P, we can consider the following
real situation:
Consider a special condition which involves a system
that was divided in two exactly equal parts but due to behaviors observed on the physical environment, to these
two halves there are logically negated propositions. This
JMP
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situation can be studied on the Lattice of States by entangled analysis through PQL where the concepts of entanglement of Paraquantum logical states are used for two
simultaneous analysis of a proposition P and its logical
negation P.
Being the physical System divided into two identical
systems SA and SB, Proposition P1 of SA will be analyzed
with its negation P1 of SB. This condition does not change
the system physically, however produces the need of two
simultaneous Paraquantum analyses: one for proposition
P1 and other for its logical negation P1. So, for the
paraquantum analyses performed simultaneously about the
entanglement phenomenon of Paraquantum logical states,
we use the concept of logical negation of the PAL2v
where there is the exchange of the favorable Evidence
Degree μ with the unfavorable Evidence Degree λ on the
annotation.
For a simultaneous Paraquantum analysis on two exactly equal systems with negated propositions, we have
the information in the form of a Paraquantum logical
entanglement.
P(  , )  P(  ,  )
If we perform measurements of the Observable Variables under these conditions, we can consider the following situations:
The physical System SA has always Favorable Evidence Degree: μA
The physical System SB has always Favorable Evidence Degree: μB
The physical System SA has always Unfavorable Evidence Degree: λA = μB
The physical System SB has always Unfavorable Evidence Degree: λB = μA
The measurements from the Observable Variables are
simultaneously entangled in the two paraquantum analyses. As a result, the value of the Real Evidence Degree
DCψRA observed at the physical system SA will always be
the complement of the resulting value of the Real Evidence Degree DCψRB observed at the physical system SB.

4.2. Paraquantum Entanglement in the
Interaction between Two Equally Physical
Bodies or Particles
In the process of Paraquantum logical Entanglement of
the information from measurements performed on the
Observable Variables on the physical environment [15,
16], the paraquantum analysis is performed such that
there are two symmetric Lattices where the values of
measurements represented through the equality of values
μA = λB and μB = λA will simultaneously compound two
pairs related to two Paraquantum Logical states ψA = (DC,
Dct) and ψB = (–DC, Dct) resulting in Certainty Degrees
always with changed signs. For these two analyses the
Copyright © 2012 SciRes.
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Module of the Vectors of State MP(ψ) will have the same
simultaneous variations and the two resulting values of
Intensity Degrees of the Real logical state μψRA and μψRB
will have symmetry with respect to the Indefinition
value 0.5.
In the paraquantum analysis, the entanglement of two
Systems takes into account two symmetric Lattices which
are in the same Universe of Discourse in only one Fundamental Lattice. Since the variations of the measurements on the physical systems SA and SB occur in the
physical environment, they are reflected into the Lattice
of States through the values of the Evidence Degrees μ
and λ and their intensities depend on the scale or on the
Interval of Interest considered. So, every paraquantum
analysis in the paraquantum universe is locally performed, being the Proposition logically negated and represented on the side of the opposite Vertices that connects the axis of the certainty degrees. So, since the
proposition (P1) of a system is the logical negation of the
proposition of the other (P1), a variation in one of the
measurements will instantly reflect on the symmetric
values of the Intensity Degrees of the Real logical state
of these two physical systems being analyzed. In case a
Paraquantum Leap occurs due to the contradiction on the
measurements from the side such that DC > 0 to the side
such that DC < 0 on the physical system SA, then on the
physical state SB a Paraquantum Leap will simultaneously occur from the side such that DC < 0 to the side
such that DC > 0. Figure 3 shows the entanglement of the
information obtained from measurements performed on
the Observable Variables on the physical environment S
that was divided in two physical systems SA and SB.

4.3. The Paraquantum Entanglement in the
Interaction between Two Different Physical
Bodies or Particles
The Paraquantum logical entanglement can be studied by
considering the Paraquantum Logical Model applied to
the effects that appear in the interaction among different
physical systems or particles in the physical environment.
Since the particles in this case are not equal, we have to
take these differences into account in the Paraquantum
analysis.
Initially we can consider for this study the interaction
between two physical bodies A and B, where body A is
represented by its Paraquantum Logical Model A, and
this will be a reference. In the existence of the Paraquantum entanglement phenomenon, the presence of the physical body B will affect the Lattice of the PQL which represented the Paraquantum Logical Model of the reference
body A such that the effect will be the creation of a Fundamental Lattice through an expansion on the reference
Lattice of Body A. The expansion will cover in only one
Resulting Fundamental Lattice the reference physical
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Figure 3. Paraquantum entanglement of information from measurements performed on observable variables which are
linked to two identical physical systems SA and SB, but with propositions logically negated.

body A and the external physical body B. In this condition, for the Lattice of the reference Paraquantum Logical
Model, the presence of body B changes the initial values
and the paraquantum analysis will produce referenced
values through the expansion.

4.4. The Universal Gravitational Constant and
the Paraquantum Logic
In the interaction of different physical bodies on the Paraquantum Entanglement, we observe that the values obtained on the Lattice of the Paraquantum Logical Model
of the reference body A can be related to the value of the
Universal Gravitational constant G [12].
The Universal Gravitation Law proposed by Newton
says that all objects are attracted to others with a force
directly proportional to the product of their masses and
inversely proportional to the square of the distance between their centers. So, the most important physical phenomena of the observable universe are expressed in only
one equation, showing that there are no differences between the terrestrial and the celestial physics [13].
In the study of the Paraquantum Entanglement, we
Copyright © 2012 SciRes.

observe that this interaction process appears in a natural
way, since it is enough to consider a second physical
system and a Fundamental Lattice which involves both
systems is created. The Paraquantum analysis between
two Lattices that represent the Paraquantum Logical
Models of Physical Systems shows that the paraquantum
Entanglement occurs with the notion of distance and Interaction Force among them. So, the value of a Paraquantum Gravitation Constant can result from Quantization
factors due to superposed Paraquantum Logical states
which appear through the expansion of the Fundamental
Lattice of the PQL. This natural process that occurs on the
Paraquantum Logical Model identifies a resulting value
of the Paraquantum Factor of quantization very close to
the value established as the Universal Gravitational constant. We call this value Paraquantum Gravitational Constant Gψ. For a comparative study of values, first we present how we obtained Newton’s Gravitational Constant
G through Kepler’s equations.

4.5. Universal Constant of Gravitation of Newton
The studies that involve concepts of force, movement
JMP
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states and equations of Energy make the Law of Universal Gravitation (UG) of Newton a mathematical tool of
great interest to deal with physical phenomena and it was
proposed from Kepler’s laws [12]. For the case of circular orbits, the inverse quadratic nature of the centripetal
force can be easily computed from Kepler’s third law
which is about the planetary movement and the dynamics
of the uniform circular movement. According to Kepler’s
third law, the square of the period T is proportional to the
cube of the greater semi-axis of the ellipse. In the case of
the circumference, the greater semi-axis is its own radius
R, then the mathematical expression for this statement is:
T  KR
2

3

(32)

where: K is the proportionality constant.
In the study of the uniform circular movement (UCM)
the velocity of the moving body does not vary in module,
however constantly varies in direction [12]. The moving
body has an acceleration which is directed to the center
of the course, called normal acceleration whose module
is computed by:
v2
(33)
an 
R
Since the velocity v and the radius R in the Uniform
Circular Movement have constant values, the module of
the centripetal acceleration varies continuously because
is directed from the object to the center of the circle.
ac 

4π 2 R
T2

(34)

Multiplying both sides of the equation again by R2, we
4π 2 R 3
have: R 2 ac 
T2
4π 2 R3
Isolating the square of the period: T 2  2
R ac
Rewriting, we have:
 4π 2
T2   2
 R ac

 3
R


(35)

This equation can be compared to the third Kepler’s
law for the study of the movements of celestial bodies,
described by Equation (35).
 4π 2
T2   2
 R ac

 3
2
3
 R ↔ T  K  R

 3
R


(36)

In the study of the planets it was observed that the
product of acceleration by the square of the radius R appeared with a constant Ks such that: K s  R 2 ac  1.327 .
Copyright © 2012 SciRes.

From where we can isolate the acceleration as follows:
K
1.327
ac  2s → ac 
R
R2
The dynamics of the uniform Circular Movement
(UCM) is such that, in a circular course, the force that we
have to apply to the body is equal to the product of its
mass by the normal acceleration, therefore from the equation that expresses Newton second law, we obtain:
F
F  mac → ac 
m
1.327 F

m
R2
From where we obtain the force computed by:
1
F  1.327  m 2
R
This equation expresses the gravitational force that decreases with the increase of R, known as the Force of the
square inverse. According to Newton, the gravitational
force performed by the sun on a planet is proportional to
the mass of the planet. By Newton’s third law, if the sun
performs a force Fsp on a planet, then the planet performs a force Fps on the sun, where the moduli of the
forces are equal: Fsp  Fps . In order to find the gravitational constant in the study of interaction force between
the planets, we must know the masses involved [12,13].
A proportionality constant was established which is independent of any masses such that:
1
Fps  1.327  m p 2   ms 
R
and
1
Fsp  1.327  ms 2   m p 
R
1
Fps  G  m p  ms 2
R
and
1
Fsp  G  ms  m p 2
R
In the interaction between the two masses, each one
performs the half of the constant K s represented as a
gravitational constant G. So, we have the corresponding
value of the Universal Gravitational Constant:
We can compare the equations: ac 

K s 2π 2 R 3 1.327


 0.6635
2
2
T2
Henry Cavendish (1731-1810) performed the first
measurements of G through the well known device called
“Cavendish’s Scales”. The value of the Universal Gravitational constant accepted nowadays is [12-15]:
G

From Equation (35) we obtain an important relation:
 4π 2
R 2 ac   2
T

371

G  6.67  1011

N  m2
Kg 2
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4.6. The Paraquantum Gravitational Constant
Gψ
The Paraquantum Gravitational constant Gψ appears on
the paraquantum analysis when we make an analogy between the interaction of bodies or particles with the effect
of Paraquantum Entanglement.
As an example, we can observe from the following
Figure 4 that two bodies can be different in their physical dimensions represented by two Lattices of the PQL
where, for the paraquantum analysis, there will always be
an interaction between the two bodies in which a unique
expanded Fundamental Lattice will be created. According to what was seen, the paraquantum analysis is always
performed through a Lattice assigned to the PQL where
the properties and forms of propagation of the Paraquantum Logical states ψ are analyzed.
The propagation of the Paraquantum Logical state is
characterized by the behavior and variation of the values
of the Evidence Degrees extracted from the Observable
Variables in the physical environment. The analysis on a
Lattice is always done considering a proposition related
to one only body. In this analysis, the body or physical
system being studied always presents two or more physical quantities which are considered as Observable Variables from where we extract two Evidence Degrees: one
favorable and another one unfavorable making reference
to the proposition P.
In the practice the Evidence Degrees are normalized
values and are in the closed real interval [0,1] where they
are extracted from measurements established within an
Interval of Interest or Universe of Discourse. So, when a
Paraquantum Logical state

second physical body is found to be considered as a physical system belonging to the Paraquantum analysis, the
PQL Lattice receives an expansion action that will cover
both bodies in an interactive analysis. This is the effect of
Paraquantum Entanglement applied to two bodies that
may be different according to what will be considered in
this study.
This natural Interaction for the paraquantum analysis
causes both physical systems to interact creating a unique
new Fundamental Lattice with all characteristics of normalizations and with Quantization factors of the individual Lattice. According to the properties of the PQL, the
new Lattice which is created by the interaction of the two
bodies is bounded by the Region of Paraquantum Uncertainty. So, the interaction on the physical world between
the two particles happens on the action line of the Paraquantum Gamma Factor γψ which delineates new equilibrium points of the new fundamental Lattice.
The following Figure 5 shows this interaction of two
individual Lattices and the creation of a unique Fundamental Lattice from where, through a trigonometric process, we can obtain the resulting value of the Quantization Factor. When the values are considered in relation to
each one the individual Lattices, the bounds of the new
Fundamental Lattice expanded by the interaction of the
two physical systems will increase equilibrium points.
This effect causes the resulting value of the Quantization Factor, for the reference taken from the Lattice of
each individual physical System, to be an aggregation of
values given by:
Valuehψexpan  1  1  hψ   hψ
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T
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Figure 4. Two Lattices of the PQL representing two different physical systems or an interaction that will mandatorily be analyzed on a unique expanded Lattice.
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where: h is the Paraquantum Factor of quantization.
Valuehψexpan = Resulting Value of the Paraquantum
Factor of quantization expanded by the interaction of the
two physical systems computed by the individual Lattice.
As: hψ  2  1 , then, computing the value of the Quantization Factor in an aggregation of values obtained by
the interaction of the two Lattices, as Equation (37)
shows, we have:
Valuehψexpan  1  1  2  1  2  1



 

 



→ Valuehψexpan  0.656854249
Being an expansion value due to the interaction caused
by the presence of another body in the analysis, we call
this value Factor of Constant of Paraquantum Gravitation
Gψ, such that for the interaction of two bodies, we have:



G  1  1  hψ   hψ

(38)



Since: hψ  2  1 , from Equation (38) the value of
the constant of Paraquantum Gravitation results:

 

G  1  1 


 

2  1 


G  0.656854249
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4.7. The Paraquantum Logical Model for
Interaction of Several and Different
Particles
Through the paraquantum analysis we can study the interaction of particles where the representing Lattices of
each physical body are considered in only one set formed
by Paraquantum Logical models capable of modeling
complex physical systems.
Figure 6 shows the example of the interaction of three
systems forming only one expanded Fundamental Lattice
such that the study takes into account the Lattice on the
left as the referential one.
For this condition, where the reference of values is
considered from the Lattice of each individual physical
System, we have the resulting value of the Paraquantum
Factor of quantization for this type of Paraquantum Entanglement of three Lattices, resulting in an aggregation
of values on the vertical axis of the Lattice on the left.
This value shown on the vertical axis of the left-hand
side Lattice is computed by:

2 1

Valuehψe xpan3  1  2 1  hψ   hψ

(39)

where:
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Figure 6. The three Lattices of the PQL representing three physical systems whose interaction form a unique Fundamental
Lattice expanded.

hψ is the Paraquantum Factor of quantization.
Valorhψexpan3 = resulting value of the Paraquantum
Factor of quantization expanded by the interaction of the
three physical systems computed by the individual
left-hand side Lattice.
As in the Fundamental Lattice hψ  2  1 so the
new value of the Paraquantum Factor of quantization
obtained by the interaction of the three Lattices according to Equation (39) is:



 

 





Valuehψexpan3  1  2 1  2  1  2  1


→ Valuehψexpan3  0.8994872

We observe that when we consider the interaction
among different particles as an effect of the Paraquantum
Entanglement where the value of the Factor of Paraquantum Quantization is obtained in this way, the Paraquantum analysis can be expressed by the notion of distance among the bodies. So, we can make an analogy of
the value obtained as the Paraquantum Entanglement of
the three Physical Systems with the value of the constant
Copyright © 2012 SciRes.

K that related the Interaction Force in charged particles
studied with Coulomb’s Law.

4.8. The Paraquantum Universe Model
The analysis of complex physical systems represented by
several Lattices forming an interlaced net can be identified as a model of Paraquantum universe. Based in the
figures, if the reference Lattice is the Paraquantum Lattice represented to the left of the group, the equation to
compute the value on the vertical axis is:
For two Lattices N = 2:



ValuehψexpanN  2  hψ  hψ   hψ 
ValuehψexpanN  2 



2



 

 


2 1  




2 1 

2 1

2





Valuehψexp anN  2  0.656854324

For three Lattices N = 3:



Valuehψexpan3  hψ  2 hψ   hψ 

2
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Valuehψexpan3 





2  1  2 




 



different bodies in the form of the Paraquantum Entanglement can lead to deeper studies that will produce models that deal with interactions of large masses such as in
cosmology and also can lead to a new conception about
the interactions among particles used in the standard
model of nuclear physics.
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