Quanton based model of field interactions

Ayman Kassem (a), (b)

(a) aeronautical engineer, Cairo , Egypt

(b) Contact address : ayman_kassem@egyptair.com

Key words
Energy density expansion , space and time varying fields , energy degrees of

freedom .

Introduction

The mechanism of the universe’s inflation is variation of energy in
space and in time , the relationship between space and time

varying energy fields is governed by energy constraining

inside a quantum entity : the quanton

as energy varies in space or in time, it creates associated fields

and through their interactions, inflationary momentum and the
fundamental forces are generated

This model comes in three parts : energy constraining , where the
evolution of the quanton and its different transitions are discussed

the second part , electromagnetic waves in terms of space and

time varying energy fields and role of Maxwell equations in the
evolution of the quanton

the third part , energy fields and their interactions , while using

basic physics concepts , this model shows that the origin many of

the physical phenomena can be traced back to the quanton based
world

While providing a novel method of tackling the concept of space time in
the form of space and time varying energy fields, and given that it is a primer,
it is understandable that there is a certain lack in providing adequate

references and the main reliance is on the basic concepts in physics

1. The physical basis of this model

This model is based on the following two concepts
a-The relationship between quanton energy density g, and its parameters
(defined in terms of parameters: k , w, or r, ( quanton radius )) is an energy
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degree of freedom relationship.

b- The complex nature of the energy expansion in the form of space varying
and time varying fields.

the following points will be discussed throughout the model

1-as energy expands from a singularity state (energy non varying in space or
time ), It creates associated fields that vary in space and in time that have a
symmetric nature of variation in space and in time , and as a result of this
symmetry, the relationship between those space and time varying fields is

governed by energy degrees of Freedom

2-Definition of the model

2.a Quantons

1-Quantons are two complex orthogonal fields, each one is composed of
space and time varying energy fields, as those fields vary at periodic rate ,
they possess wave like behaviour.

Each quanton is composed of two different type of energy fields (free and
constrained) which interact to form a binding relationships.

Their frequencies are statistically distributed vs the energy density.

This statistical distribution ensures equi-partition of energy

( here it will be called :dimensional energy symmetry ) but may vary in their
energy content (packet or total energy) with time as they expand and split.
Quanton stability is ensured due to the effect of Internal and external
interactions of energy fields.

Though the quantons are stable but due to the imbalance of these interactions
the quantons expand, then split up which is at the origin of expanding

universe.

2.b.Anti quantons

anti quantons are similar to quantons but the dominant nature of their energy
differs from that of the quanton, the anti quanton fields are mirror symmetric

to those of the quanton.
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Both quantons and anti quantons exist in pairs as they become a quantum

entity of the form Q+AQ

Fig.1 provides a representation of quanton —antiquanton fields

Fig.1 a representation of the quanton —antiquanton (Q+AQ) fields , note here that the
radius of the quanton denotes only the decaying manner of the field intensity and
does not outline the quanton physical domain

fig.2 provides a summery of various states which quanton goes through.

Quanton
states

interacting expanding

binding . Self . Initially expanding Expanding and
lnteracFmg and splitting releasing radiative
repulsive energy

Fig.2. summary of the quanton states

3. Mathematical brief

Ei = :—ES : free space varying field (1-3)
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Eyf = Z—]i : free time varying field (2-3)

E,c=[Eds : space varying constrained field (3-3)
E. = [Edt :time varying constrained field (4-3)
lE':s = Esf Esc ’ Et = Etf Etc (5,6-3)

Energy fields are vector quantities which have direction as well as magnitude
and can be defined as ( for the case of space varying free field)

Ess = KsfDst Wyt (7-3)
where D : energy field strength ( degree of freedom parameter —

in exponential terms of the constant (¢ ) or cPofs

K, : field intensity parameter which is defined in terms of the quanton total
energy divided by four degrees of freedom.

Y, is reserved for variation parameter of space varying energy field.

The two types of quanton energy fields are the free energy

dominated Ej s =EyE (8-3)
and the constrained energy dominated E,. = E;.E (9-3)

and can be expressed by the one-dimensional PDE

( qu )tt = ¢? ( qu )xx or ( ch )tt = ¢? ( ch )xx (10'3)

Energy density g, represents the product of E , E, or
Qq =Eqr Eqc (11-3)
E = E(E; ( asingularity — energy not varying in space (12-3)

or time with no associated fields) which is generated by energy constraining

4. variation parameters of energy fields

quanton ( or anti quanton ) energy density defined as the multiplication of field
strengths and intensities of four types of energy fields which takes the form
Qq = (Esf Etc) (Esc Etf) (1'4)
Each of those four fields experiences the change of either space or time
defined by the variation parameters follows
ir

Py = e 24 which defines change of free energy field in space (r:x,y or z) (2-4)

L
Y. = e "2 defines change of constrained space varying energy field (3-4)
P = eT@t : that expresses variation of free time varying energy field (4-4)
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Py = eJ®t : parameter of constrained time varying energy field (5-4)

5. Energy constraining

Energy constraining describes evolution and interactions of energy fields
which is summarized as

a-Containment free energy fields (E , Ei)

( this will be discussed in the section : Maxwell equations role in the evolution
of quantons )

b-appearance of constrained energy fields (E. E,)

c- Evolution of the quanton fields’ degrees of freedom.

d-Energy fields expansion and their subsequent splitting.

e- Release of radiation energy as a result of the quanton expansion.

As energy expands in space in the form of space and time varying fields, it’s
said to have free degrees of freedom, and it must express these degrees of
freedom in a symmetric way with respect to all spatial and temporal
dimensions.

Energy expands not only by variation in space but by variation in time as well,
hence the appearance of energy fields E;; ,E;; ( free energy fields that vary

in space and in time) ,such expansion takes the form

9E OE
as oc  Est By

S(E) =5 (B Eo) =
Energy fields cannot vary in space and time simultaneously as no energy field
is in the form Ei = fn (r,t) ,but rather E = Ey (r) Ey (V).

This is because the relationship between the expansion of space varying and
time varying fields is diametric, as the time varying field (curls) the free

space varying field [ ]

Appearance of quanton (anti quanton ) constrained energy fields is due to the
fact that free energy fields( Ei; E;;) seek to form a more stable binding
interactions with these newly appeared constrained fields ( E;. E,.) under
inflationary conditions rather than the less stable repulsive self-interactions [ ]
As space varying field (Ei; ) expands , it must have a constrained time varying
field ( E ) such that E = E«E,. , so the field E; is a predominantly free type

due to space varying energy field (Ei) similarly , as time varying energy
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expands ( Ei;) it must be expand in part by variation in space as well , hence
the appearance of space varying constrained energy field (E;. ) such that

Eqc =Eq E¢ Which is a predominantly constrained type due to the field (E,)
As energy expands from a singularity state (E = E(E, ) , it possesses four
degrees of freedom, and for the quanton ( or anti quanton ) to exist as an
independent energy entity, it must possess all of those four degrees of
freedom

Based on the previous point, energy fields cannot expand by free variation in
space and in time in the form E, = Ei E;. or of the form E,, = E,. E; alone

the emerging fields for the quanton now become

Qq = (Esttc)( Esc Etf) = qu ch (1'5)
and for anti quanton
S C E
0ag = (CE ) (CEge Eyp) = (<) (cEqe) (2-5)

Quanton energy density equation represents two fields one of them is

free energy dominated or E,s = (E¢E() ,and the other is constrained energy
dominated Eg. = (EscE)

The anti quanton’s energy density equation is the same as the energy density
equation of quanton’s , but degrees of freedom of various fields are different
from those of the quanton (this will be discussed later in the sections :
quanton and anti quanton evolution and their energy degrees of freedom)
The fields E , E;c are orthogonal to each other.

For free energy fields E; , E;; , differentiation is the mathematical expression of
free energy expansion by variation in space or time , while integration is the
corresponding mathematical expression of constraining of free fields varying
in space or time

a-for free space varying field , expansion in space

% (Egs ) = aais =E (same type of field) (3-5)

b-Constraining of free energy fields takes the form
[Eg ds= [(5) ds= E, (4-5)
( free space varying field becomes a singularity- a non-varying state

b- for free time varying field
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po (Etf )= ? =E; (same type of field ) (5-5)

and constraining [ E dt = f— dt=E, (6-5)
For constrained energy fields E. , E,. , integration is the mathematical
expression of expansion by variation in space or time, and differentiation is
the corresponding mathematical expression of energy constraining in space
or time.
c-For constrained space varying field ,expansion in space is defined as

[Egc ds = Eg (same type of field) (7-5)
constraining takes the form

& (B )= 5 (JE ds ) =E, (8-5)
(reduction of constrained space varying field into a singularity state-non
varying in space or time ),
d- For time varying field
expansion in time [ E,. dt=E, , and when being constrained (9-5)
= (B ) =3 (JE dt )=E, (10-5)
Energy field (free-constrained) expansion is more or less a process of
differentiating two variables

Expansion of ( free- constrained ) energy fields by variation in space or time

follows differentiation of two variables rule.

of
& (fx) g(x)) = - g(x) + 3 f(x) (11-5)
Results of an energy denS|ty expansion process = expansion of the

( free -constrained fields ) +constraining of (free- constrained fields)

Let’s consider the case of expansion of free space varying field Eg
s (g) = _+f Esf ds = Esf+ E (12'5)

Similarly for the case of free time varying field E

S E) =5 +[Go) dt =Eg+E, (13-5)
Expansion of constrained space varying field E.
[Eg ds = [E ds+-([E ds)=E+E, (14-5)
For the case of constrained time varying field E

QUANTON BASED MODEL OF FIELD INTERACTIONS



JE dt =[E, dt + :_t (J Eqe dt) =E,+E, (15-5)
Now the quanton energy density equation

a0 O OE

ga(eq ) = (g fE dt )(fE ds Bt ) =(Esf Etc)(Esc Etf)+ Es Et (16-5)

table 1. provides a summary for expansion / constraining and the

corresponding mathematical operations

Free energy Constrained
process energy field
expansion differentiation integration
constraining integration differentiation

table 1. mathematical expression of energy expansion /constraining
a-Expansion term : differentiating free energy fields *integration of
constrained energy fields

b-Constraining term : integrating free energy fields * differentiating
constrained fields

While differentiation of two functions involves differentiating only one at a
time and maintaining the other as constant, in real world this is not possible
since an expanding energy fields must vary either in space or in time .
When dealing with expansion of constrained energy fields integration is the

physical equivalent to mathematically maintaining one function as a constant

0E OE

Quanton energy density equation o,= ( o E) (JE ds[E dt),expresses two

physical entities ( free energy fields : ( aa—Es aa—'i) and constrained energy fields

( [Eds [E dt) and each of those types of fields behave as single physical
entity (ie single variable) , so the four different energy fields , are in fact
representing only two variables instead of four (energy field interactions will
be based on this particular point)

The quanton’s four degrees freedom are the sum of free energy fields’
degrees of freedom plus the constrained energy fields’ degrees of freedom or
Dof, = Dofy +Dofs. + Dof + Dof. =4 (17-5)
It is understood that the space varying energy fields (free and constrained)

have three degrees of freedom or Dof +Dof,. =3 (18-5)

While time varying energy fields ( free and constrained ) have one

degree of freedom or Dof,; + Dof,. =one (19-5)
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Energy fields E, E;s ,E,., E,. do not have the dimensions of energy, but
their product (g, ) does have the dimensions of energy density which is
defined as energy divided by three dimensional volume
_ energy _ —1m-2
[Qq] - [volume] =MLT
As free energy fields expand, constraining of the expanding fields takes place

20 (0)=12 (B) [ (Bee) dS1L [ (Bo)ds 2 (Eg)]

=G [Edt)([E ds 5 ) =(Ey Eo)(Esc Ee)* EE (20-5)
= expansion term +constraining term
so on for successive expansion processes
expansion of the free energy by variation in space or time which must be
accompanied by constraining.
and expansion of constrained energy fields must also be accompanied by
constraining of those fields.
When energy is released from a field constraining process for free or
constrained energy field as in (16-5), it is released in the singularity
state E=Eg E; ( energy non varying in space or time )
A cycle of expansion and constraining is not a reversible process due to
losses and effect of entropy (irreversible process) (will be further clarified in
the section energy constraining and the Release of radiative energy )
26- Since the quanton is a quantum entity, its total energy content of the
quanton — is governed solely by the Planck —Einstein relationship so,
quanton energy is determined by its wave parameters ( k , w or ry) , while an
energy degree of freedom- which is defined in terms of the constant (c), is

just a mechanism of division of energy between the various space and time

varying fields.

Fields of the following forms do not exist independently
dE OE

a'gﬁ b—(fE deE dt)

( free or constrained energy field cannot expand in space and in time
simultaneously without having a complimentary type of field)
Though quanton includes both field of both types (free and constrained), but

there is a dominant type of energy field, this is based on which type of field
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has the majority of Dof’s

For the quanton , the free energy field is the dominant while for anti-quanton ,
the constrained type of field is the dominant type.

A quanton volume is an equivalent volume since quanton fields are infinite in
range and expanding at the rate of (c ) ,and the equivalent volume can be

estimated indirectly

as E,=>-w=[ o dV (21-5)

6. Energy Degrees of freedom

As energy is allowed to expand in space or in time, it is said to have an energy
degree of freedom where quanton energy density can be defined in terms of
the degrees of freedom of its wave parameters ( w,k, or rg)

¢, ( quanton energy density )will be shown to be directly proportional to

1
w*, ktor—.
Tq

While the energy density of the quanton is defined in terms of

w?*, k*or rq% , the energy fields are defined in terms of field strength or in
terms of the constant ( ¢c) as follows

Dy =cP°fss | Dof, : degrees of freedom of free space varying field
(transformation from degrees of freedom from formulation in terms of wave
parameters, to degrees of freedom in terms of (c ) )

For space varying and time varying energy fields , where the resultant energy

density is in the form ¢, = (Ei E) (EscEis ) and not in the square root form

lE':q=\/Esf 2 + Egc g + Ey 2'{'Etc 2

This multiplier form allows the constant (c) to become an energy degree of
freedom in an exponential form , where energy is divided up symmetrically,
between the space and time varying fields, hence the uniform and symmetric
expansion of energy across all dimensions.

The constant (c) plays a bigger role than being the velocity of light or the
velocity of transmission of the fundamental forces, as it plays the role of ratio
between space and time varying fields, this is based on the relationship
between energy field expansion by variation in space and in time , for the wave
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parameters ., Y of the fields E,., Ei where

P = eI g = ety (1-6),(2-6)
¥ = P Py (3-6)
s oL =ik (4-6),(5-6)
(%) = ?3_t ( lIJsf lIJtC) = l|"sf a(;pttc =- Jw ll’sfll"tc (6-6)
(aa_‘j:) = ?3_x ( ll’sf ll"tc) = a:::f q’tc: jk lIJsflIJtc (7-6)
— (aa_'f) =i0l) PseWic =2 =c (8_6)

ALy ik s k

Which is the relationship between rate of field variation in space

and in time

Recalling the Lagrangian (L) of an action as %% - g—i =0 (9-6)

Given that momentum P= % (10-6)
P _ oL . oL _ ox _

We get w-w O alternatively B -C (11-6),(12-6)

An energy degree of freedom: the rate of change of the total energy of the
system with respect to its momentum.

The same result can be obtained directly from the energy

momentum relationship E?= P?c%+ m,%c* (13-6)
differentiating both sides 2 E dE =2 P dP (14-6)
dE _ Pc dE _

5—( ?)c ,andﬁ— c

Where for space fabric case ( m,=zero),E=Pc (14-6),(15-6)

which is an alternative definition of the energy degree of freedom.

Both results of (a ) and (c) are equivalent , given that

lIJ = lIJsf ll"tc
Using the Schrodinger equation for time and space derivatives

ay _ jE
il (16-6)
V= (17-6)
% _E
W —; =C (18'6)

Based on the above points, the division of energy density between space and

time varying fields can be done where strength of space and time varying
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energy fields ( Dof ) is expressed in terms of the constant ( ¢c) that defines the
relationship between their rate of variation.

It is worth noting that energy field degrees of freedom ( field strength ) is not
related to the total energy of the quanton, as it is only a mechanism for the
division of the quanton energy density between the various space and time
varying energy fields, and what differs the total energy content of any quanton

from another is only the rate of variation of fields with time and space

according to Planck Einstein relationship E; = %w (19-6)

The energy degrees of freedom can be classified as follows

1- Active ( actual degrees of freedom ) that belong to the energy fields .

2- Kinetic degree of freedom which expresses the propagation of energy fields
(in the form of electromagnetic waves ) in one direction , this kinetic degree of
freedom is subtracted from the existing four degrees of energy freedom for
space and time varying fields ( discussed in the section :

electromagnetic waves out of quanton ) , where Dof’s = (2)+1 instead of (3)+(1)
3- Scalarized degrees of freedom : when a degree of freedom of an energy field

becomes part of its intensity parameter instead of its strength parameter [ ]

7.The superposition principle for energy fields

The linear superposition of energy fields still applies with a resultant field
which equals to the addition of the individual field intensities on condition that
a-Those fields must be of the same type (free or constrained ) and

b- Have the same degree of freedom

Esi + Egfj =Ks5iDgrt Ksgj Dsr (1-7)

= (Ksri+ Kgg5) Dgr (2-7)

(Esfi Egci )*¥(Esj Erej)=(KsgiDsr) (KciDee)* ( Ksfj Dgr) (KiejDic) (3-7)
=(KsiKiei ) (DseDec) + ( Ksgj Kiej) (DgrDyc)

= (Ksri+ Kfj) (Kiei + Kiej) (DsDic) (4-7)

While for the case of of fields of different nature ( free / constrained) or fields
that do have different energy Dof’s the superposition is then done by adding
their field strength ( ie exponential degree of freedom ) and multiplying their

intensities .
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The exponential form of superposition applies, as energy fields are defined
in terms of energy degree of freedom (Dof ), which is expressed as the
exponent of (cP°f)

The resulting superposition will not be a linear one instead it is an

exponential superposition where

Esti Egqj =(KshiDgr)( Koej Dsc) (5-7)
= (Ksfi Ksej) (Dgr Dsc ) (6-7)
Est Ec =(KsfDsr)( Kie Dic) (7-7)
= (Ksr Kee) (Dgs Dy ) (8-7)

And for the quanton as a whole
eq =(Est Eic) (Esc Ef) = (KseDgr) (KicDie) (KscDsc) (KigDys) (9-7)
=(Ky Ky Ky Ky ) cPOfsrtDofietDofsctDofy — (K - K, K. Ky ) €* (10-7)

For energy fields , instead of the addition of the same type of energy, the
exponential addition can be between two different types of energy fields

( space and time varying fields ) and of two different natures ( free /
constrained ) to give a complex energy field.

The main reason behind this is that free and constrained fields cannot be
considered as an independent energy entity individually, since neither of them
does possess four degrees of freedom

and hence their individual Dof’s must be added exponentially to obtain either
a complex field equivalent to the total energy density of the quanton if the

addition is for all four energy fields .

8.Definition of directional field directional components

For free space / time constrained field

Esttc=\/(Esttc)x2 + (Esttc)y2 + (Esttc)z2 (1 '8)

and space constrained / time free field

EscEtf=J(EscEtf)x2 + (EscEtf)y2 + (EscEtf)z2 (2'8)

Those are 6 components, 3 are constrained space / time free and
and 3 are free space / time constrained , It is worth noting that

1-Spatial and time varying energy fields cannot exist independently of each
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other , as discussed previously
2- The quanton fields Eg, E,. , Ei, E;. neither have the dimensions of energy
nor the energy density but their product has the dimension of energy

divided by three dimensional volume .

9.Dimesional enerqgy symmetry (DES)

Dimensional energy symmetry is the mechanism which ensures the uniformity
and homogeneity of energy under inflationary conditions as it expresses the
uniform energy density expansion in 3 dimensional space or the equipartition
of energy

given that @, = (EsE. )( Esc E¢r) energy as it expands in along the x- axis

will not only give as the result of the expansion

9 Eg OE 9 Eqc a Esc
( q) ( axf fEtc dt )(f Esc dx _tf) +( fEsf dx _t fEtf dt) ’
but it will be of the form ——( Qq) = &at (EgfEicEgc Egf) =

[ax( sf) at I(Etc) dt] [f(Esc) dx Ea (Etf) ] +

dy 0 [i]
[aia—fay Esr) 3 J(Ewe) dt][5 ayf(Esa dy 35 5 (Eu) 1+
at

1 az 8 10
[ ?x 3¢ az Sf) at I(Etc) dt] [ at az f(Esc) dz X 3¢ (Etf)] (1-9)
ot ot
i ax _a—y =a_Z=
Given that o "or e
[i) 6Es OE aEc aEsc
a(eq)=( L [Eqe dt)(JEseds — )+ (JEgds =) (5= [E dt)

=22 (gq) (2-9)
Note : The chain rule was applied for differentiation and change of variables
For the case of integration.

As energy density expands along one axis it must not only expand along other
spatial and temporal axes but be constrained along the spatial and temporal
axes as well, this leads to the conclusion that events in one direction are
immediately reflected in the other spatial and temporal directions.

The uniformity and the homogeneity of space fabric is ensured through the
role time plays as the link between all the three spatial varying fields and

via the constant (c)
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To satisfy dimensional energy symmetry for quanton , the degrees of
freedom must be symmetric with respect space and time varying energy fields

define the Dof, , D, (in terms of ¢ ) where the degree of freedom parameter

Dof, = Dofy+ Dof+ Dofs. + Dof. =4 (3-9)
Energy field strength parameter Dy = DyDDs.D; = ct (4-9)
D, =c® , Dy = cPofst | D, =cPolsc = 3-Dofs (5,6,7,8-9)
Di=c , Dy = cPoft | D, = cPOole= l-Dofy (9,10,11-9)

In other words for free and constrained fields the degree of freedom must be
expressed in a symmetric way across all spatial and time varying fields
Fig.3. shows energy density expands uniformly as it’s defined in terms of (c)

instead of the quanton wave parameters.

Qg =Kq" ¢t 0q= hy !
Dof Dof
ESf / Sl
Esc S2
Dimensional
energy
symmetry
(DES)
Osot
Etc \ T

Fig. 3. role of dimensional energy symmetry in ensuring the uniformity of
energy density distribution

10. Energy density / Degree of freedom relationship

Recalling first that the quanton fields are infinite in range, and the definition of

the variation parameters of E , E . fields which corresponds to an

exponentially decaying field away from the quanton , the free and constrained
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fields can be put as

Eq (X) = Eg e '@ ( free energy dominated field ) (1-10)

Eqc (X) = Eg e '@ ( constrained energy dominated field ) (2-10)

quanton energy density is in the form

-G
Qq = (EsfE¢c) (EscEgr) = qu ch =Eq e ™ (3-10)

Qq : represents the average energy density over time .

To assess the entire energy stored in both fields , the quanton total energy

would be equal to the volumetric integration.

ho_ ((® -
Qq =5~ JI_ Eqe ™ dxdydz= (4-10)
_jktytz
=(2)3 fffow E e 1T dx dy dz ( symmetric integration) (5-10)
X, Y, Z=0
_i(x+y+z)
=8 (ry)*Eq e = " | =8 (ry)° o (6-10)
X, Y, z=0
_ ho _ hot
4 "tenr3  16mtc3’ (7-10)
Where ﬁ = h, ( energy density constant ) (8-10)
the quanton is represented by an equivalent volume = 8 rq3 (12-10)

While in terms of the wave parameter (k ), or the quanton radius ,the quanton

energy density takes the form:

h

_( hc
Qq 16 t ¢3

4
16 Iq

YK ct = (13-10)

h

Ted s C constant.

This relationship is very important since the term
in other words , Quanton field energy density is linearly proportional to the
four degrees of freedom as expressed by either ( w*,k* or % )

q

4

1'[4C
T,

eq =hjo* = hjk*c*= h;—; (14-10)

q

The same result can be reached alternatively, when calculating the vacuum
energy density g, at any point in space as the summation of individual energy

density contributions of ( N;) quantons.
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Qy= Z?q 0vi , Which leads to the same integration and the same energy density
constant, and in general the vacuum energy density is equivalent to the
quanton average energy density

Qv = Qq (15-10)
To relate the average energy density g4 to it maximum value (g, ) over time,

we use the quanton /anti quanton wave model.

1 «1 E
Qq=5 (qu + Cch) 2 (qu + ch) (16-10)
and since Eg, = cEq (17-10)
24=Eqfo COS (;—r:-wt) Eqco COS (zﬂ—;-wt) = Eq COS 2(2“—;-wt) (18-10)

The average value of a periodic function is defined as

1T

Qq =1 f Eqo dt (19-10)
=Fao (T 20 _ .

Qq = J, cos (qu wt) dt (20-10)

The value of this integration equals to (%)

h 4
Qg0 2€4= 5 » (21-10)

11 -Enerqy constraining and the release of radiative energy

As the quantons expand , field constraining takes place ( transformation into a
singularity state — energy non varying in space or time)

Energy constraining during quanton inflation as follows

OEgs OEf

a-Expansion of free energy fields ( 5. ot

)must be accompanied by

constraining of part - of the expanding free energy fields in the form
(J Ess ds [ Ey dt)
b-expansion of constrained fields ( [ E;. ds [ E, dt )must be accompanied

%%)

by a constraining of part of the expanding field in the form ( 5 ot

c-In both cases, the result will be the release of energy in a singularity
state ( non-varying in space or time ) of the form E =E; E,

for the free /constrained type of energy field as they expand

- 9Es OE
500 L Est Eec) (Esc Ege )] = ( asf [Ey dt ) (f Esc ds a_:f)

QUANTON BASED MODEL OF FIELD INTERACTIONS



+([ By ds 25) (B2 [ Eyp dt) (1-11)

Esf O

Given that =Es , [Eedt = Eo, [Esds =E,, —¢ = Eu (2,3,4,5-11)
and ( [ Ey ds alztc) E, B, (5 [Eydt)=E E, (6,7-11)
The results of field expansion can be defined as
a- expansion term:

(5L [Eeedt ) (J Egeds 25)  =(Egt Eeo) (Ege Eyr) (8-11)

Corresponds to the expanding space and time varying fields.
The nature of expanding fields is the same as the original type of fields

(though with lesser energy content)

b- The constraining term: ([ E ds aEtc) (aESC

[Ey¢ dt) =Eg E, (9-11)
which represents the release of energy in a singularity state due to the
constraining of part of the free and constrained fields.

This non varying energy expands and it is released from the quanton

in the form of radiative energy , fig. 4. Shows the expansion of the quanton

and the subsequent release of radiative energy .

Qq

3 expansion term a(e,)
> (q) A aE' [ Ee dt) »| DES ok a
Odsot fE ds («)15_tf ) Jdsot

constraining
term

| (fEsf ds
aEsc
JEe dt)

Release of
) | radiative

energy

aEtc

Fig. 4. Quanton energy density expansion process

12.energy constraining -a possible origin of cosmic microwave
back ground (CMB)

Inflation of the universe (expansion of space fabric ) is a free expansion

process and is accompanied by the release of thermal energy.

The idea that a free expansion process gives off heat is rather odd , since
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expansion is closely related to reduction in temperature, in fact any release of
thermal energy is more than offset by the effects of inflation, so the net result
would be a reduction in temperature (observed as thermal degradation of
CMB photons )

This free expansion process of the universe, which according to the second
law of thermodynamics, is an irreversible process, this irreversibility is due to
losses in the form of space fabric giving off heat during expansion.

The origin of this release of thermal energy : is energy constraining.

Based on the previous results,we can conclude that the CMB origin is due to
release of thermal energy during free expansion of the space fabric itself .
The extraordinarily high degree of CMB homogeneity with variation of the
order of ( 1075), reflects the high degree of homogeneity of space fabric itself
as it releases radiation during the free expansion process and, in fact energy

constraining is behind that release of this radiation energy.

13. why do quantons split ?

The question how the quantons split is discussed in the following section , but
why this happens resides in the fast that the quanton energy density is four

dimensional , as the quanton expands from an equivalent volume (V,;) to

(Vg2 ) , the quanton radius r, and its volume V, should change in the

. V, r . . . . .

following manner viz = (;LZ)?’ which is expected in case of an expansion in
ql ql

three dimensional energy density.

Quanton energy fields change periodically with time, this variation at the rate
of w rad /sec, and vary in space at the rate of k (= rl) , the total energy of
q

the quanton (as a quantum entity ) is governed by Planck Einstein relationship

hkc hc

( function only in its wave parameters ) , namely E, = hf == o0
q

the relationship between quantons of different energy content can be put as

Bz _wz_ ke i _Ta (1-13)

which means that the quanton radius and the wave length of its characteristic
wave behaviour are inversely proportional to its total energy content.

Recalling here the Dof relationship between quanton energy density and its
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wave parameters, energy density can be assessed as

E
E, =@ Vg oOr gq =V_Z

Qa2 _ (Epz Va1 -
out (Epl ) Ver ) (2-13)

substituting for (% ) =( ::—:) ,and (%: )=(::_:)3

We get 292 =(faly4 (1-13)
Qq1 Iq2
Which deviates from what we would expect in a classical volume / density
relationship of the form 2= = ()3
er V2 ra
This is due to the fact that energy density is inversely proportional to rq4 and

not to rq3 and this relationship can be obtained directly from the equation

constant
)

4
(14-11) , namely g, = m* hqé oreq = (—3

As quantons expand into a three dimensional space, they have to release
energy, in the form of radiation but energy release from such a process
would be excessive.

Instead , the quantons , as they expand , do split , to allow for subsequent

expansion , put this time with minimal release of thermal energy.

14.Mechanism of guanton splitting and expansion.

This model for quanton splitting serves as preliminary and introductory one
since the CMB radiation has a statistically distributed frequencies indicating
that the quanton frequencies are also statistically distributed and the splitting
occurs non symmetrically.

There are two mechanisms that can cause the quantons to expand, nhamely
a-Splitting action of the quantons due dimensional energy asymmetry

b-The sole release of energy from the quantons as for the first mechanism

14.a. stage(1-2) expansion under the effect of self interacting
repulsive field

1-The two types of quanton fields ( free Dominated E;; and constrained

dominated E,. ) interact, creating a binding relationship but since the energy
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Dof’s (i.e field strength) of both types are not the same, the field of the
dominant type of energy self-interact creating a repulsive interaction that
causes the quantons to expand, the self-interacting (unbound) field is
( Egfy E¢ry ) for quantons and ( E;., E.,,) for anti quantons [ ]
2-The unbound field is at the origin of the quanton inflationary energy
overcomes this binding and causes the quanton to the expand.
3-As the quanton expands its wave parameters ( w,k) are altered , while its
energy content remains the same since there’s no energy release from the
quantons at this stage, as a result the quanton has either to

a- Release radiative energy to maintain the relationship E, = 121—: or

b- Split thus reducing its overall energy content and allowing further expansion .

14.b. stage (2-3) dimensional enerqgy asymmetry occurs and
quanton splits

Since the quanton parameters ( w, k) do not reflect its energy

E T k . .
content , (=22 must be equal to - = 22== (while E,, still equals
Epl qu w1 k1 p

Ep1 ), this conflict causes quanton to split as a mechanism to restore the

Ep2 _ Ep1

relationship(rqg)=(rg—2 =rq1 , Ep3= - 2

, the splitting corresponds to a quanton radius r,, =x 14 , x >1

14.c. stage(3) quanton expands further

Following quanton splitting its total energy becomes

E .
Eps = %2, while wave parameters (w,k) must expand further to
satisfy the relationship 2t = @t =Xt Ta -1
EpZ w1 k1 l‘q4, 2

as the quantons expand , they release radiative energy in the form
of CMB photons, and to arrive at the final stable state.

fig. 5. Provides an illustration of the quanton expansion, splitting
cycle ,while table 2. provides a summary of those stages and the

corresponding quanton parameters
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Quanton reduction in
splitting —» quanton >
4 energy
Quanton
inflation under Quanton quanton
self «—— | temporary |« inflation
interaction of stability
unbound
energy fields
'
Release of

thermal energy

Fig. 5. cycle of quanton splitting and subsequent

inflation
(1) (2) (3,4)

stage
Total quanton Epq Epq . Ept
energy : E, 2
Wave g ®1 <2t
parameter w X 2
quanton energy Qq1 Qq1 < %
density : g4 x3 16
Quanton radius Tq1 X Tqq >2rg
Tq
Quanton volume | x3Vg1 >8 Vg1
Vq
Number of one one two
quantons

table 2. Summary of the stages of the quanton splitting and expansion x > 1
The second method is the pure release of thermal energy followed up by a
subsequent quanton expansion which is such an inefficient an inefficient
mechanism in comparison to the fore described method of quanton splitting
and subsequent expansion .

Given the high efficiency of the splitting process as a mechanism to manage
the expansion of the quanton through both inflation and multiplication while
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on the other hand minimizing the thermal energy release, it is clear that
quanton splitting and subsequent expansion is the actual mechanism of
space fabric expansion.

The release of the radiative energy during the process of expansion

of the quanton is not related to the re-establishment of the wave parameter
relationship with the quanton energy.

An explanation lies in the fact that all the quanton energy fields are involved in
different interactions , mainly binding ones ,while energy in a singularity state
which expand as radiation is not involved in any of those binding interactions ,
and already possesses four degrees of freedom, as a result , small part of this

energy escapes in the form of radiative energy.

15.mathematics behind constraining

As the quanton forms , the nature of the energy field changes ( from free to
constrained) , to perform such an operation energy fields must transit
through a singularity state (energy that does not vary in space or in time )
and as energy field strength is in terms of Dof’s , its operator( integration /
differentiation) has to be applied at an exponential level, thus the exponent
of field variation parameter which is operated upon.

a—For evolution of constrained space varying field

S (39) = = (Kg Dy W) = Kyt Dyg {Wsp) (1-15)
- jksy ¢ aas(KS) i
Ksr Dgg [(e )(eas )] (2 15)
=[ st Dsf ( eij)][ Ks l)s e (ik)] (3'1 5)
= &) KyDye )= (35 Ey) (4-15)
J(Eg) ds = ( K D e /R ds) (5-15)
= [KiDec ()] = [Eds (6-15)
b-For the evolution of the constrained time varying field
(%) = 3 (Ky Dy W) = Ky Dy i) (7-15)
- oty (¢ aa=(jeot) i
Kis Dis  [( /%) (ea™™") ] (8-15)
=[ Kie Dys ( eiwt)][ K D; (e (iw)) ] (9-15)
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=(29) ( Ey (10-15)
JCE) dt =[K, D, (e~ [0« dt) ] (11-15)
=[(Kee Dec (679 1= [E dt (12-15)

c-Expansion term

As mentioned earlier the expansion of constrained fields is handled by

integration process

— (0q) = 52 ((Eet Ey)( Eec Eyp)) (13-15)
= [stnsf;’— (W) Kie Dic (f Wie dE)I(KoeDge (§ Wee d%) Ky Dy 3= (W)l (14-15)

oKDt Wor( Kee Wil [ (KeeDse Wee)( KDy Wir) ] (15-15)
=[ (Kt Dyt War) (Kye Dy %)1 [ (KecDse Wae )(Kyg Dys Wi )] (16-15)

= (Esf Etc) (Esc Etf) = Qq

b- constraining term

(J Egt ds

[i] Etc 6 ESc

J Ey dt) (17-15)

=[(Kyr Dyr €50")(Kye Dycen TO)[( Ky Dy €37 (K DycDyg e50°0)]  (18-15)
= (Kst Kic Dyt Dic @ e ) (Kyc Kig Dy Dy € e 1) (19-15)
= K Dg K; D; = EE; (20-15)
To summarize, the exponential differentiation / integration would be

applied in either of the following cases

1-Change of the nature of the energy field (free / constrained)

or (space varying / time varying ) and vice versa.

2- Change in the degrees of freedom of any energy field ( Dof rearrangement of

Dof’s between fields)

16. Wave- like properties of space fabric

Energy which varies in time and varies in space has wave like properties as it
changes at periodic rate that equals wrad/sec (=2nf ) and the space
varying field , where r, (= E ) , such that w ry = constant = ntc , in fact the
quanton ( or anti quanton ) is represented by two (wave like) equations.

To show how the wave equations would look like for the free and constrained
energy fields, first remembering that
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= oik = a-jot = a-jkx = aiot
lI"sf_e]x! ll’tc_e]w!lpsc_e] ’ ll’tf_e]w
The free energy dominated wave parameters:

Por= (Wsr P )  differentiating both sides w.r.t time

OWgr _ sy

“at ot lI"sf ='jw lIJsflIJtc (1 -1 6)
a2y 92 Yy,
atzqf = aj;t lI"sf = —w? lpsflptc (2'1 6)
While differentiating w.r.t (x)
ay Y
= TB g, (3-16)
a2y 92 Y,
axzqf = a:,zf lIJtc= -k? lI"sfll"tc (4'1 6)
2 2
For a wave equation i = 22Y9' ¢4 pe satisfied
ot ox
82 Py 92 c -
T"’; = c? (% %) or (Egf)u=c? (Eg)xx as before (5-16)

which is the PDE forth free energy dominated field.
Similarly for the constrained energy dominated wave
Poc= (Wsc Pye ) , differentiating both sides w.r.t time

Wy _ Y
atq = Wtf lI"sc (6'1 6)
2 2
2 altpz“c = aaj;tf P, , while differentiating w.r.t x
all’ L— al"sc
el (7-16)
9% Y 3% Pse
- = oz W (8-16)
. 3% Pqc 9% Pgc . g
For a wave equation qu = c? qu to be satisfied
ot ox
Py _ 2 W W =
at_ztf = CZ (F lll_:Z ) or ( ch )tt = CZ ( ch )xx (9'1 6)

This PDE for the constrained energy dominated field.
which shows also how a wave equation of space and time varying fields would

look like

17. Quanton evolution and degrees of freedom

Evolution of the quanton takes place as both free fields ( Ei) and ( E;;) coexist
As free energy field expands by variation in space It must vary in time , so a

constrained space varying field appears
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a-=(2) = [ (3I[( 2 ds 1=(5) (K ) (1-17)
b_[f(Es)ds]=f(E) ds:fEds=Esc (2-17)
While as the time varying field ( E;; ) expands , a part of it must vary in

space in the form of constrained space varying energy field

d , OF _ 98 , OE 9E _OE
- (350 = 5 (50 (5 dt)=—-(E) (3-17)
b— [[(E ) dt]=[(E) dt=[ E dt =E, (4-17)
And since non of the fields possesses all four Dof’s neither field can exist

independently, now the quanton energy density equation becomes

g =G5 JE dt )(JE ds7-) =(EgEec)(EcEyr) = EqrEqe (5-17)
Which expresses two apparently separate (but otherwise linked) Fields.
For time constrained energy field (E..),its energy Dof equals one third of the
corresponding free energy field ( Ey)
For free time varying energy field( E ) , its energy degree of freedom equals
one third of the corresponding space constrained energy field ( E.), the
previous discussion can be summarized in the following 4 equations by

solving them the quanton Dof’s for the four energy fields can be obtained

Dof; = 3 Dof,. , Dofs = 3 Dof, (4-17),(5-17)

Dof; + Dof,, =3 , Dof,; + Dof.=1 (6-17),(7-17)

Which gives the following results

Dofy; = 2.25 , Dof,, = 0.75 (8-17), (9-17)
Dof; = 0.75 , Dof, = 0.25 (10-17),(11-17)

Fig. 6. Shows the evolution of DOF’s of various fields of the

quanton as it forms
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E= E.E,

Fig. 6.tree diagram for the evolution of the degrees of freedom of quanton’s
energy fields

For the quanton despite having a constrained energy fields, it is dominated by
the free energy field of the form ( aais aait ) since this energy term represents

3.0 degrees of freedom while the constrained type ([ E ds [ E dt) constitutes
1.0 Dof out of four.
The number of (unbound) degrees of freedom of free energy fields is
equivalent to the number of free energy degrees of freedom (space plus time
varying ) minus the energy constrained degrees of freedom ( space and time
varying )

Unbound free field is manifested in the form of quanton inflation

. D¢ D 2.25.0.25
Dy, Dy (unbound field strength )=§Ds: ng = 20.7520.25 = 290 (12-17)
unbound free Dof =( }(free Dof) — ) (constrained Dof) (13-17)
= [ (Dofg) + (Dof)] — [( Dofy.) + ( Dofy. )] = (3.0-1.0 )= +2 (14-17)
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18.Variation of guanton energy fields with time

Not only the unbound energy fields Eg, E;;, of the quanton (or E,., E, for
anti quanton ) which change with time as the quanton ( or anti quanton )
expands , but rather all the other energy fields , and this is so, to ensure the
uniformity of energy density.

18.a-Variation of space varying energy with time

OEst _9Esr Ox _ . OEst -
ot ox ot ox (1-18)
OEss _ .

Bl = jkEy (2-18)
st = ke Ey (3-18)

ot

18.b- time varying energy field variation
OE
ot
18.c-Relative rate of Variation between different energy fields

OEs _OEs _
o e (ame = (Okek) (;

Goe-

=jw Ey (4-18)

—L )= Bt = Dd (5-18)

jwEys E¢f Dys

the same results can be reached when considering the wave parameters of

energy fields

e = ) @ (a5) (6-18)

Given that ; = e?1®t ,m =jw Py

A _ .
Py = ek ,Tf =Jk Py

% = 1% = 1= constant , (7-18)
While from before % =jo Eg ) ﬁ =jk Eg

OF¢ _ 10 Fu _ FuDu
O Egf c k Eg Esf Dsf

, which means that (8-18)
1-The rate of variation of energy fields wave parameters with respect to each
other is constant (=1) (same rate of variation for all energy fields)

2-Relative rate of variation in time of all energy fields is equal to the ratio
between their degrees of freedom and this is due to the uniformity of their

variation parameters.
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19. Energy field parameters

As energy density expands by variation in space and time, it has four degrees

of freedom, this can be used to define quanton space and time varying fields

h 21 constant
= k*c* = constant * ()% ¢t =—""* ¢* 1-19
Qq 16 m* ¢3 (l ) 4D volume ( )

This relationship does not only expresses a volumetric relationship of energy
density as it expands into a 4 D volume, but it expresses an energy density —
degree of freedom relationship as it.

Instead of formulating the density degree of freedom relationship in terms of

the wave parameters (k ,w , rl) , from now on the formulation of the energy
q

fields will be in terms of the constant (c)

Dy = c*= Dy D Dys Dy (2-19)
= the field strength parameter of energy fields
Where Dg=cPof | D, = cPofe (3,4-19)
Dy=cPoft | D, = Dok (5,6-19)
0= o Kret= Kot et (7,8-19)
The quantity K, * = ( :4 — k*) can be put as
K, * = hgk*= KKKy K (= energy field intensity parameter ) (9-19)
Where K = K, = ‘*/16:—%3 k (10-19)
Ky =Kq = “/16:—43 K,Ki =K =Kg = | (o) 2 (11-19)

o Eq _, h . _
It must be noted that while prie m)— hq

4 |E 4 |E
a constant , /7"4 or Ik—‘i # constant .

The division of the field intensity parameter does not follow the energy degree

= constant, its fourth root is not

of freedom but follows the division of field types ( free / constrained and
space or time varying fields ) otherwise energy fields E;; , E,. or E,. , Ey
could exist independently.

One can be drawn to think that the division of (K, *) between various energy
fields such that K = K "% = K,? or K=K, " , but since there are no

wave parameters in nature of k? or w %> due to the symmetry of the wave
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behavior between various fields which is previously defined as Z::J’“ = %% =
sf

constantand 22 = 12 Eu - Fw Dy

0 Egf c k Eg Esf  Dss
This leads to the following result : Ky = K, =K =K = K¢ (12-19)
Finally, we can write the energy fields themselves as

4 h 4| n 2.25

Esf =Esfo lI"sf = Kq DqDOfo lI"sf= 16 w4 3 k CZ'ZSlIJsf = ‘/WCT ll’sf (13'19)

= = fsc 1 h _ 4/ h (075

Eoe = Esco Wse = Kq D ll’“'\/ e {162 1 Wt (14-19)
- - fic _4 h _4 h c025

Ee = Eco Wie =Kq D" W= ’m % 25 P = /ﬁ T Wi (15-19)
- - f, _4 h _ 4 h c0.75

Eis =Eiro Wir= Kq D" g = /m % 07 oy = ’W o Py (16-19)

Dof, Dof,
Eg _Kq Dg %'t s _ D%l gr _ c20 _¥sf (17-19)
Eic Kq DqDOftc WPic DqDoftc Wec Yic

A unified value of ( K, ) for all energy fields ensures that the relationship

between the different fields depends only on their degrees of freedom and not
on the intensity of such fields .
In general a field energy can be seen as the product of two terms :

field energy = field intensity ( defined in terms of : K, ) *field

strength ( D, : defined in terms of energy degrees of freedom )

20.Dimensions of vector energy fields

While being a scalar quantity, energy as it expands in the form of space and
time varying fields which are vector quantities.

individual energy content of various fields in the form
E, = qu Ei dV does not exist .

and this is due to the fact that quanton energy fields are inextricably linked to
the quanton volume in a dependence relationship, this does not make it
possible to determine the total energy of each individual field .

The energy fields must be defined in terms of the quanton dimensions, in
addition to energy dimensions and degrees of freedom for each energy field.

The quanton radius ( ry ) and, its equivalent volume (V, )are not constant but
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rather inversely proportional to its total energy content.
. 1
While V, = fn( r,*) = fn(23) = fn(=)

and @4 =E Egc E¢E. =( w*= constant x w*

)
161'[1'(:3
w

————) this means quanton volume is dependent on the
Esf Esc EtfEtc

hence V= fn (

product of all four energy field densities.

Dimensions of individual energy fields are expected to be as follows

(Eep) = [ (o) k €275 W] (1-20)
[Eq] = MO25 05-075-1+225 -025+0.75-225= \f0.25 [1.00 T-175 (2-20)

[Esc]=[4 (16; c3) k c®75 ] = MO25 [-050 7-025 (3-20)
[Ey] = [4 (16 nl; c3) V_: 075 s, ] =MO25 L-050 T-025 (4-20)
[E] = 4 (16“1; c3) % 025 ] =MO25 100 1025 (5-20)

As it had been mentioned previously, exponential degrees of freedom while in
terms of the constant ( ¢ ) , provide a mechanism for the division of energy
density between the space and time varying energy fields so as to maintain a

constant ratio between them , for space varying fields value ( in magnitude )

2 hc3

E; =gt Es= (Kq ¢?%%) (Kq ¢*7%) =K® ¢? =[G k* (6-20)
for time varying energy fields

2 h
E =E Ee= (Kq ¢°%) (Kq ¢*7)=Ky* ¢ = |(rap) k° (7-20)

The relative ratio between space and time varying energy fields
EstBse = constant = 2 , the ratio of the space and time varying energy fields

Egf Etc

does vary as the wave parameters change.

21. quanton field represention

Free and constrained fields extend beyond the quanton radius , as this
radius represents the decaying manner of the quanton fields .
Based on the concept of dimensional energy symmetry, the quantons satisfy

the equipartition of energy among spatial axis via their statistical distribution
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While in the proper (own) frame of reference the free dominated

field components can be defined as

Eqr = Eqpo €170 (1-21)
Egx =0 (2-21)
Eqry” = Eqr sin (wt) (3-21)
Eqr." = Eqr cOs (wt) (4-21)
And the constrained energy dominated field components

Eqc = Eqco €710 (5-21)
Eqex” =Eqc COS (wt) (6-21)
Eqcy” = Eqc sin (wt) (7-21)
Eg, =0 (8-20)

the proper frame of reference (x*,y*,z*) is related to the
observer frame of reference (x,y,z) via 3 dimensional

transformation matrix (T)

*

Eqx Eqgfx

Egy | =I[T] Eqty (9-21)
Eqf," Eqfz

chx* Eqex
ey’ | =[T] | Eqey (10-21)
Eqer' Eqcz

The matrix (T) which has the angles 0, @ , ¢ ( Euler’s angles ) as its elements

and the resultant fields are Egg = X' Eggyi (11-21)
Eqry =27 Eatyi »  Eqrz = 2 Eqgxi (12,13-21)
EqCX = ZP EqCXi ’ chy = ZP chyi ’ chz = ZP chzi (14,15,16'21)

22. (Q+AQ) pair wave form

This model illustrates that the quanton -anti quanton pair would create a form

of quanton waves , later this concept would be used to develop a model for

electromagnetic waves in terms of space and time varying fields .
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Quantons and anti quantons exist in pairs in the form (Q+AQ)

This linear superposition form is due to the fact that either quanton or anti
quanton is a separate but not independent energy system,as the pair is
considered to be a single quantum entity .

to fulfil the wave behaviour (linear supposition of fields), the Dof symmetry
condition must be satisfied

a-For the higher degree of freedom field pair (2.5 Dof’s)

( ch)aq=( qu)q or (Dquc)aq = (Dquf)q (1 '22)
b-for the lower degree of freedom pair ( 1.5 Dof’s )
( qu)aq=( ch)q or (Dquf)aq = (Dquc)q (2'22)

A model for the energy fields given that E; =EE EcE = Eg Eqc

EsfEtc

and @,q =( . )(cEscE¢) wave form is as follows
. 1
higher Dof E, = E[ ( qu)q +( ch)aq 1 (3-22)
1
lower Dof : Eyc = [[Eq)q*+ (Egfaql (4-22)

1
Ewnh = 2 qu( DDy lIjsf lIJtc-i. € Ds.Dys lI"SC"I’tf)=

1 X
=1 K 2c2s cos((’z‘Tq) —wt) (5-22)

1 1
Ewi =E qu( Ds Dy Wy Wit ;Dsttc Psr Pye )=
=1 215 ™) 3
5 Kg“ ¢ cos((qu> w t) (6-22)

The symmetry between free and constrained fields Dof’s
does not mean that (Q-AQ) would not expand or there would not be radiative
energy release from the pair as the Q/AQ pair expands while the energy

density of such a pair

1 o1

Eq= 3l (Eq0)q * (Eqddagl * 5 [[Eqc)q * (Egrag] (7-22)

and due to the symmetry of interaction where ( Eyr)q = ( Eqc)aq (8-22)
[ch)q = (qu)aq (9_22)

- 2 % C C 2

Eq= 72 Ear +2%7 Eqr Eqc +7 Eq (10-22)
_1 qu2+2E E +cE.2)= E.E 11-22

_Z(_ af Eqc ¥€ Eqc” ) = Egf Eqc (11-22)
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23. Anti quanton evolution and its deqgrees of freedom

The existence of anti quanton as a stable part of space fabric may seem to be
problematic, however other evidence still weighs in its favour , namely
1-Its role in the electromagnetic wave generation and formation of the
negatively charged particles ( electrons , down quarks )
2-Anti quanton is stable under expansion conditions ( no degeneration)
3-The interactions generated by anti quanton energy fields are symmetric to
those of the quanton ,hence , it cannot affect the space fabric homogeneity
and integrity
Fig.6 shows the evolution of antiquanton fields’ degrees of freedom

E= E,E

(3) Esc

Fig. 6.hypothetical tree diagram for the evolution and the degrees of freedom
of anti quanton energy fields, and why the independent evolution of the anti
quanton seems to be problematic in an inflationary scenario

From the above degree of freedom evolution diagram, the anti quanton would
have evolved from energy fields E, ., E,. however, such space and time
varying fields could not evolve independently under inflationary conditions, an
alternative scenario is proposed, which is the evolution of the anti quanton
form the ganton itself

a-Constraining of the free dominated field
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OB _
2 = E, E, (1-23)

f(qu)q ds =f qu ds = fESf ds

Then expands as a constrained dominated field

] JE
f(Es) ds &( Et )= fEs ds th = (ch)aq (2'23)
b-For the quanton’s constrained dominated field
]

f(ch)q ds = 3s ( Esc) f(Etf) dt= lE':s Et (3'23)
Then expands as a free dominated field

) 9 Eg
() [(E)dt=22[E dt = (Egag (4-23)

Anti quanton is the mirror image of the quanton’s Dof’s where the dominant

field of the anti quanton system is constrained type

Dof,. = 3 Dofy , Dof,. = 3 Dofys (5-23),(6-23)

Dofy + Dof,, =3 ,  Dofy + Dof,.=1 (7-23),(8-23)

Dof, = 2.25 , Dofy = 0.75 (9-23),(10-23)

Dof, = 0.75 , Dofy; = 0.2 -23),(12-
f 5 f 5 11-23),(12-23

_ constrained fields Dof
Dnet ( unbound ) B free fields Dof (13-23)
(D¢cDse) 2.25.0.75
Dseu Dicu (URboUNd )= 38 = T = 2 (14-23)

(unbound )constrained Dof = ( }(constrained Dof)
—Y.(free Dof) =[( Dof,.) + (Dof,.)] — [( Dofy) + ( Dof; )] =2.0 (15-23)

24 Electromagnetic waves as space and time fields

The formulation of electromagnetic waves in terms of energy fields depends
on the system of units , under the (Esu) system volumetric electromagnetic
energy density U = E? = ¢? B?

(=1 ,u= 12 , under such system electric and the magnetic fields are
C

defined as follows

_ Eqr(x) _ Esf(x) Eqc _Eqc(®) _ Egc(X) Ef
Ef(x) = N Je ’ Bc (X)— q\/? - Je (1'24)

where E¢(x) is the electric field due to the free dominated field ( Ey )

» B¢(x) is the magnetic field due to the constrained dominated field ( E, )

which propagate along x- axis given that cos(kx-wt) = % (e/x=08) 4 g-i(kx-wi))
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define the electromagnetic ( sinusoidal waves ) as E (x) , B (x)

E (%) = 3(Ep(0)* ¢ Bo(x) ) = 5 (CL22 4C By (x) Eip) (2-24)

1 Eg(x) E 1 Esp(x) Egc
B (x) = 3 (B(0)* - Ep(x)) =5 (Z2—L 42 —L—

for the (si ) system of units

) (3-24)

U= g, E2= — B2
Ho

qu(x) Esf(x) Eqc ch(x) Egc(X) Ef

Ef(x)= N 7 , B (x)= 7 7 (4-24)
define the electromagnetic ( sinusoidal waves ) as E (x) , B (x)
E@) = ;7= (Ef(x)+ ¢ B.(x))
1 Esf(x) Eqc
=; jg—a (FL +Ve Ewc(x) Eyy) (5-24)
Esc(x) E Es Eqc
B () = 7 (Be()+ { Ef(0) = j 7= (ot 4, L2 (6-24)
ch(x) Eqr(x)
B(x) = ( i, =) (7-24)

And in terms of the free and constrained dominated fields ( Es, E ) of the

quanton / anti quanton pair

E@) = 3 7= [P +Cad)

Eqc

B () = 7= [+l

and as a magnitude, E, (x) =(\/% # ) (k% ¢?) (Dof =2) (8-24)
B, (x) =(¢% —%— ) (k®c) (Dof =one) (9-24)

To note that

1-space and time varying energy fields leave the quanton in the form of
electromagnetic (radiation ) energy , where there is no field component along
the direction of the wave propagation , this absence of fields in the wave
propagation direction is translated into a kinetic degree of freedom which is
subtracted from the free and constrained dominated fields Dof’s ,in other
words Dof cieciricfield  +DOf magnetic fielda  + DOf kinetic = 3+1 =4 (10-24)
2 -energy leaves the quanton in the form of an energy packet

E =E, E,, and the expansion of this energy packet in space is different from
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that inside the quanton energy expansion inside the quanton is in the form

% (Es E;) = Eq = Egf Ef Egc Eic , While outside the quanton

it takes the form E,, =% (Es E;)=cs, ( Bsf E“) Esc By

Jeve ) Cenie

and as energy has to be ejected from the quanton , one degree of freedom

)=ce, E B

became a kinetic Dof , and so the quanton instead of being stationary
becomes relativistic quanton anti quanton pair

3-electromagnetic waves leave quanton under two constraints

a-Integrity of the energy is maintained ( no dispersion)

b-free and constrained fields ( E,s , E,4 ) cannot leave the qunaton
independently, as the electromagnetic waves are the mechanism of
transmission of energy through 3D space , they must have energy fields
which are varying in space and time whose energy Dof = 4 (one of them a
kinetic Dof)

this is achieved by cross linking free and constrained fields in the form for

sinusoidal waves
1 1 1
E(x)=E(Ef+ CBC) y B(x)=E(BC+;Ef)

5- electromagnetic waves in the form

Egc E .
£ ) B = (C;{ + } ) can be seen as a relativistic two

dimensional quantons , where one energy degree of freedom is replaced by a

E=- ( E"’ +c
kinetic energy degree of freedom as the waves are formed ,

25.dimensional analysis |,

based on free and constrained energy field dimensions , the dimensions of

electromagnetic field can be determined

the electric field [E] =[22% st“] M*05 [-05 T-1 (1-25)

Esttc

and the magpnetic field [B] =[-" =] = M+05 [+15 7000 (2-25)

[U] = electromagnetic energy density = [§] =[ e E*]=ML1T?

( € : can be chosen according to a system of units to be = 1)

Esf Eq¢c

(Ep + cB)? = (2L

+ \/EESC Etf) 2
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U154 [ )20 )= () =5 (3-25)

=[ 5] =M L1 T~2 | this is the generic form ( non statistical ) of
Electromagnetic energy density while in terms of the magnetic
. E. _ . B% _ 1 2

f|eld[;] = [ 7] =ML'T

EscEtf +1 Esttc)Z
Ve c Ve

1

[Ul= ¢ (B + - E)? = c¥(
. . 1

(1 : chosen according to a system of units to be = c_z)

h hc

U= ( 16t 3 )z(kzc))z = 16 Kt =[§]:Ml‘_1 T
Dof, ( kinetic) Dofyz Dof, Total Dof
E (x) 0.5 Egf,()=1.50 | E,.=0.5 2.00
B (x) 0.5 Egy,()=0.50 | E,;=0.5 1.00
total 1.00 2.00 1.00

Table (4) How degrees of freedom of freedom are shared among the different
energy fields for the case of electromagnetic waves

Table .2 provides the most significant differences between quantons of space
fabric and those of electromagnetic fields

subject Space fabric Electromagnetic fields
Kinetic degrees of none one

freedom

Dominant fields Dof’s 25,15 2,1

Dof s , Dof

Field energy density 4-Dimensional 3D+relativistic Dof
Viewed as Static (Q+AQ) pair Relativistic (Q+AQ) pair

Table. 2 Comparison between space fabric and electromagnetic quantons

26.Maxwell equations of enerqy fields

As energy density expands in the form of space and time fields, so we can
relate the four Maxwell equations for electromagnetism to their original form for
space and time energy fields .

We have defined the electromagnetic waves as the relativistic quantons / anti

Quanton pair that is travelling through space at velocity (c) in the form
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-1 E¢c Egc E¢
E= E(( \/sL\/? )q(\/—\/—f)aq)

B =2 (=Dt (a0

substituting in the four Maxwell equations with the constituent energy fields

corresponding to the electric and magnetic fields

1-Gauss law of electric field

VE =% (1-26)

€o

0. : charge density

Esc E

VESV. [(—L2 )o* (EDa122( &) (2-26)

€o

( E tcv- E sf)q + ( E tf V.E sc)aq=o
( for electromagnetic waves and space fabric case )

Where V.E =0, V.E,. =0 (E, E . are function of time only )

Or (E. V.E sf)q= - (E tf V. E sc)aq (3-26)
2-Gauss law of magnetic field
V.B =0

E¢c -

(\/—:l/r— V.E sc )q + (\/g\t/; V.E sf )aq_0 (4'26)

( E tc V.E sf )aq =- (E tf V. E sc )q (5'26)
3-farday’s law for electric field

_ B
VXE=- ;
— E¢c
VXE=(VXx Eg \/_i/_)q (VXE \/_\/_) (6-26)
E¢c

=( VX E sf \/—i/— )q (\/— sc )aq (7'26)

dB _ 8 E

T ot =- ( sc \/—\/—)q ( sf \/—:/—)aq (8'26)

_ . Eg 0Ey sf aEtc

== (\/g\/z at ) (\/— )aq
By comparing eq 6,7 We get

E ¢ Egc OE f
(VXEsf \/—t\/—)q (\/s—‘,\/? 6; )q or
dE

(B VX Egp)g=- (Ese—1 ) and (9-26)
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Ef - Esr 0E
( VX E sc )aq- '(—s - )aq or

Ve/eo Jeove ot
9E
( E thX E sc )aq = '( E sf a—:)aq (10-26)

] ]
where o (Esf)=°’5 (Es ) =0

(Esf ,» E4 are function of space only )

4-ampere’s law for magnetic field

. dE
VxB =Uo (]+ &o ot )
Where pu, &,= =

VxB =Vx(—=< J_“ E if)q +VX(—L J_f E i0)aq

E¢c
(\/— sc )q+ (\/—i/— VX E sf )aq (11'26)
10E 1 4 Esc
_Za__ﬁa[(ff Etc)q ( Etf)aq]
1 sf OE¢c Esc 0 Eyy -
T2 [( \/5—0\/2 at )q+ ( \/E\/E—o at )aq ] (12 26)
By comparing eq 10, 11 we get
1 d E ¢
(Etf VXESC)q=C_2(ESf 0tt )q and
1 0E
(Ete VXEgf)ag =5 (Ege—ag (13-26)
It is worth noting that the equatlons (2, 3) can be put in the following form
For quantons : % = - ';i (14-26)
— 4 tc
at
For anti quantons : V;‘f:: = - [;s’; (15-26)
at t

2- Maxwell equations remain invariant under relativistic effects as this effect

is split equally between two fields

27.Role of Maxwell equations in the evolution of the quanton

Based on the previous results of Maxwell’s equations which link the fields of
both the quanton and the anti quanton together, the quanton ‘s own form of
Maxwell equations can be deduced

1-the basic fields during the primordial time were in the form E;; ,E.( ( free
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energy field that varies in space and free energy field that varies in time) as
the formation of the quanton took the path of the coexistence of both fields
2-as energy expands by varying in time (E, ), its rate of variation Induces a

cur in the space varying field such that

VXE gf =— Esc 984 i other words , the rate of variation of E, causes E  to
Etc at

curl into the quanton as it is formed hence , the energy fields E  E, are
constrained into a quanton formation

5- the rate of variation of the time varying field E,. induces a formation of a

. . . . Es c
curl in the constrained space varying field E,. , such that VxE g, =Clz E—f aaLt‘
tf

such that fields E ., E . are also contained in the quanton as it formed

28.Lorentez transformation of enerqy fields

In the previous chapters we have discussed the concept of a relativistic
quanton and how it is represented electromagnetic waves in the form of space
and time varying fields
Here , the Lorentz transformation will be discussed , for the electromagnetic
waves ( this time in terms of the quanton Energy fields)
Considering the case when energy fields are seen by an observer traveling at
relativistic velocity along x axis
2-for Lorentz transformation of electromagnetic waves , and while denoting (‘)
for the case of a moving frame of reference , the transformation takes the form
E/=E,,E,/ =vy(E, +BcB,)

= y(E, +BcB,) , B,=B,

E, - E
”CZ ) ’ Bz _Y(Bz _” y )

In this case the electric field is represented by the field E,(x),and the

By’ = y(By - =
magnetic field is represented by the field B,(x)

Using the same transformation for the case of free and constrained

energy dominated system , where

_ 1 1 11 Egf Etc Esc E¢f
E_ZJS_O(Ef+CBC) 2\/—( N7 *c Ve )

L1 pipa 11 Fefy 1By Fe
B = 7 (Bt LEp= s (ot w2l

QUANTON BASED MODEL OF FIELD INTERACTIONS



after substitution , we get for E and B

B, = Lo (PR + () av(B0) + 1(BE) (1-28)
=1 (G (14 D) + (BT D)) (2-89)
BSECRE(E () =[E s e

Where v (1+2)= J(“DJ(“) j(“g) (4-28)

B (e <—Esz:“>>- S () e
B, =iz EZO0Y + (L) (1) = E % B, (6-28)

Wherey (1- %)= j(%)j? \/(1--) (7-28)

. v _ 1
For a comoving frame of reference at v where g = - and y= i
The electromagnetic fields as viewed by moving observer are

11 Esf’Etc’ Es'
2 /e Ve Ve

1 1 I aa! 14!
NS % K,* ¢ cos(k'r — w't’) (8-28)

Esc Etf 1 Esf’ Etc’

! =1 1-8 2 [P RN Y] R
zﬁ( 7 + 7 )—\/‘g 16 K, ¢ cos(k'r’ — w't)) (9-28)
Where k' = [=F g , r= |2E
1+B 1+B
w — ﬂ w , t’ = ﬂ t
148

to note that the product E B, __ /

= E, B, = constant, irrespective of the frame of reference
29 RESERVED

30. some concepts behind space fabric

1-equipartition of energy or dimensional energy symmetry ( with respect to
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time and space variation of energy) which is manifested in the form of uniform
energy density throughout space

2- all fields are interacting , no silent energy field , energy fields of different
types ( free / constrained ) interact with other energy fields of different or
similar nature to create a binding or repulsive interaction

3-Preservation of space fabric integrity ( in the form of space fabric Binding
and retaining interactions)

4-energy field interactions are expressed at all the scales ( energy fields are

infinite in range )

31.Interactions of enerqy fields

1-as energy varies in space or time it creates associated dynamic fields that
exist inside as well as outside the quantons

2-the nature of the field interactions depends on the type of the energy field
free or constrained energy dominated )

3- energy field interaction is according to following manner

a-Interaction of energy fields of similar type (free or constrained) is repulsive
in nature

b-interaction energy fields of different type creates a binding interaction
4-an energy field can interact with another energy field only if they have the
same field strength (they both have the same Dof’s) (necessity condition)

5- same energy field can self-interact to generate a repulsive reaction
6-though energy fields are infinite in their range of action but this range can
still be divided into 3 main zones

a-same quanton interactions  b- inter quanton :short range

c- inter quanton : long range

32.Bound and unbound fields

1-inside the quanton , interaction between energy fields of different

nature (free- constrained) generates a binding interaction and those energy
fields which are involved in such an interaction are said to be bound fields,
while energy fields that do not generate such interactions are said to be

unbound fields
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2-for quantons free energy fields are split into two parts:bound and unbound
part Eg= K ( Dsp Dsru), Eer = Kir ( Desp Diru)

3-fields generated by free energy ( Egp, Eyp,) fully interact with fields generated
by constrained energy ( E, E,.) in a binging interaction , while for anti quanton
Esc = Kse ( Dseb Dscu),

Eic = K¢ ( Diep Dicu) » @nd the binding interaction is between fields

(Esch Excp) and ( Egs Eyy)

4- unbound energy fields are repulsive in nature due to their self-interaction
5-for the space fabric case , binding interaction expresses a state of
equilibrium due to the symmetry interacting energy fields (equal in strength
and intensity)

6- for an energy system to be under equilibrium , all its energy fields must be
tied in a binding relationships ( with other energy fields) at all the scales
(absence of unbound fields)

7-bound energy fields create binding interactions necessary for the integrity
of the space fabric ( later they will be called quanton binding (E,) and
retaining (E,) interactions )

9-all remaining unbound energy fields and through the self interaction give

rise to quanton inflation , splitting and on larger scale inflationary momentum

33. types of field interactions

33.a.single interactions

(Esfi )(Esci )

do no exist in nature
(Ary;)

1-single Interactions of the type Eyngingij =

since space varying fields cannot exist independently of time varying fields
2-simple interactions between different energy fields inside and around the
quanton do not generate four dimensional potential energies, so we use the

term interaction (Epjpging ;i) to describe the simple binding between energy
fields of the type ( EsfbiEtfbi)' (Esci Etcj)-

3-the dimensions of any interaction depend on its degrees of freedom

the interactions between energy fields (EgpiEpi) and (EggE) can
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be assessed as follows :

the binding interaction(Ey;ging-i;) between fields ( Egfp;;Eri) and ( Eg Ey )(for
visualization here , this can be represented by shared flux lines) is
proportional to the generated flux(¢;;) between the two energy fields, the flux
itself is proportional to the product of the Dof’s and intensities of those two
fields , and follows the same guidelines outlined in the section :
superposition principle inside the qunton , namely

1-the generated interaction Dof’s equal to the summation of energy degrees of
freedom of both fields (proportional to the product of field strength of both
fields )-for example

Dpinding—ij = (Dsfbi Disbi) (DscjDycj) = cPOfsto+Pofesp+Dofsc+Dofe (1-33)

2- the interaction intensity must be proportional to the product of intensity of

both fields as defined by the parameter K,

(for example (KqbiKii) ( Ks Kee)=  Kg*)

3- the interaction must be related to true energy , so dimensions of the energy
fields intensities must always represent the real binding energy , in other
words interactions must be always in terms of Kq4

( Kii binding = (Kt Kir ) (Kge Kie) = Kq4)

as the term Kq4 represents an energy density divided by c*

4 — the binding relationship for the case of two fields

_ @ij _  (EspiEerbi) (EscjEtcj)
Epindingij = @y 7 (2-33)

- (Kstbi Ksci) (DsfbiDscj)(thbi Ktci) (thbiDtcj)
(Ary;)
— (Kssbi Kifbi) (KscjKecj) (Dsebi Difbi) ( DscjDtcj)
(Ary)

- (Kq®)(Dsbt Desb) (DseDsc) 3-33
(Ary) ( )

= /ab h CDOfsfb+D0ftfb+D0fsc+D0ftc (4_33)
2rq vq

a, : parameter of interaction , Ar;; : effective distance between
two fields , while Eg;,; is defined as being equal to Kg,; Dii

( which expresses the energy field as the product of its strength (Dof ) and

Energy
tal) (3D volume )

intensity , the dimensions of such an interaction would be =
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where DOftotal = DOffree + DOfconstrained
so only interactions which have four degrees of freedom are able of generating
a binding that has the true dimensions of energy density

33.b multiple fields interactions

1-Energy fields tend to form higher order interactions whenever possible
( multiple field interactions) ( this is true up to Dof =4)

1- hyper interactions ( summation of Dof of constituent fields

greater than 4) are at all the scales

for real interactions, Dofs must be equal or less than (4) whether It is a single
or multiple interaction (in real spaces only real interactions can be generated
2-simpler interactions can combine to form a multiple interaction with higher
degrees of freedom ( up to 4)
so ,multiple complex field interactions are generated as a result of
two simple binding interactions of the type ( Ess,; E¢spi )( Escj Eeej )
that can combine with another simple interaction

( Estbj Eerbj)( Esci Eei ) to form a complex one of the type

Estbi Etbi) (Esci Etci) (Esfbj Etfbj) (Escj Etfj
Ebindingij= (Estbi Etrbi) ( EAzi(i) fbj Etfbj) (Escj Etfj) (5-33)

which is the case of gravitation

33.d. nonbinding ( repulsive ) interactions

while inside the quanton , the unbound field E, E, (or E;.,, Ei., for the case
of anti quanton ) generates self-interaction that gives rise only to simple
repulsive interactions ,while when involving other quantons ( anti quanton)
the generated repulsive interaction with another energy field of the same
nature ( free or constrained ) and the generated interaction would always be a
repulsive one , as this energy field cannot create a binding interaction with
another field with opposing type due to this repulsive self interacting nature

even if they share the same Dof’s

1
Erij = (EsfuiEerui )( Esfui Etfui) (Arj)

1
= (Kgi® DsuiDerui ) (Kgj® DygujDiruj ) —— (6-33)
(Ary))

1 h
=Ko (DstuDigu) * g = V0 5 €PofwrPof (7-33)

and once outside the quanton , the fields behave as complex ones so , they
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must interact with another field (simple or complex ) of the same energy nature

to generate a nonbinding ( repulsive ) interaction in both cases

34. quanton field interactions

34.a-inside quantons

34.a.1The quanton retaining interaction (E;)

the free and constrained energy fields interact with the energy of an opposite
nature inside the quanton to create the quanton retaining interaction (E,)

This is interaction is between ( the bound part ) of the free energy field
(EsbEisp) and constrained energy field (Eg E,.) for the case of quanton and the
bound part of the constrained energy field (E,E.y,) and free energy field
(EstEs) for the bound part of the free energy field that participates in this
interaction has to have the same degrees of freedom as constrained field ( due
to the symmetry of Dof’s of the interaction) and is expressed as

EstEir = (KstKir ) (DsipDesb)  (DsguDiru)

(DstDif) binding = (DstpDisp) = DscDie  OF (1-34)
(Dgtp Deg ) =0 (2-34)

2
D...D _ EstEs _ Kq“ DstDir _ DggDys _ c30
(sfu tfu) _EE _KZDD _DD_“’
scEtc q YscPrc e I

= 20 (3-34)

the generated retaining interaction (E;) that maintains the
quanton’s integrity and prevents it from disintegration, the
retaining interaction (E, ) is binding energy type since it is
developed between two fields of different nature

this interaction takes the following form for a single quanton

(Et)q= (Esttf) binding (EscEtc ) (4'34)
= [KqZ(Dsfb thb ] [KqZ(Dsthc )]
oh k* oth
(B)g= K, 2 = LD o o (5-34)

where the term (EgEis) pinaing represents the binding part of the free energy
fields (EsE() that interacts with constrained fields (EsE; ) , ( ry) is the

quanton radius , «; : retaining interaction parameter

while for anti quanton case the retaining interaction would be
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(Et)aq = (Esc Etc )bound (Esttf) (6'34)
= [qu (Dscb Dtcb )] [KqZ(Dsf th )]

ath
(Et)ag = Kq4 c? = 16 ctrq‘* (7-34)

as for the dimensions of such interaction , which has two Dof’s , while its

dimension is [——2_]= M L3 T2

volumexc2

34.a.2.quanton inflationary interaction (E;)

Type : simple nonbinding( repulsive)

Inflationary interaction can be thought of as the result of the self-interaction of
the unbound part of free energy field which is not involved in the retaining
interaction (E,)

the consequence of this self-interaction is the appearance of a

repulsive interaction (E;) that causes quanton to expand ,

the generated quanton inflationary interaction would be in the form
(E)g= EsEm) ynpound)’ (8-34)

= (Kq (Dsfu thu) ) (Kq (Dsfu thu) )

h
(Ei)g= qu ¢z = 2’1:"—;4 (9-34)

«; : inflationary interaction parameter

the inflationary interaction is at the origin of the quanton’s inflation and

subsequent division, which is a synonym with space fabric expansion, this

self-interaction can be thought of as energy field of a strength / Dy, Dyr,, that
is interacting with another energy field of similar magnitude creating this
repulsive interaction

the dimensions of such a energy-like interaction , which has two Dof’s , it

should be [ [-——8 1= M5 705 T-10

volume

While for the case of anti quanton , the inflationary energy

(Ei)aq = (Kq Vi (Dscu Dtcu) )2 Kq 1/ (Dscu Dtcu) )

‘h
(E)ag= Kg' ¢ = *[ (10-34)
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34.b-outside guanton

34.b.1-Space fabric binding interaction (E,;)

Type : multiple binding

as energy fields are not limited in range to inside the quanton , the fields of
the free energy outside the quanton interact with the fields of the constrained
fields of other quantons to generate the binding interaction (E,) and vice
versa , the generated binding interaction (E,) is responsible for maintaining
the space fabric integrity , it is represented by two contributions due to
quantons and anti quantons , where ( E; )4 is the binding interaction

developed between the quanton ( q;) and other quantons ( q;) or anti quatons

(aqi)
a-For the case o quantons
Epi= Ep( EspiEerni)q= { [(EstbiEerbi)q 2j (EsciEecj)q | (\{rql—:(;])
H(EsniBuvda 2 BserBrenplaa )1} o) (11-34)
= {[inZ(Dsfbithbi)q ZjanjZ (DgcjDicj)ql ((\(/:qngl)) +
[inz(Dsfbithbi)q 2 Kgj (Dscb]Dtcb])aq]} (ﬁ)
Evi= Ko' O (55— . e m))
-2 o <(r o W ) (12-34)

where the term (Eg,Er,)q ) represents the bound part of the free energy fields

(E¢E() that interacts with constrained energy fields (E .E;. ) ,

(ri — ;) :the distance between quantons ( q;) and ( q;) or
anti quantons ( aq;) , (i#) , \/a, : binding interaction parameter

The binding interaction due to the constrained field E. E,. will be in the form

[TqiT
Epci = Epi ( lE':sciEtci)q= {[(EsciEtci)q Z;l (EsfbiEtfbj)q ] ((rqr;u)

+{[EsaFea)g (BanBerag ] (25D} (13-34

_{K [(DSClDtCl)q Zn (DSfb]thbl)q ] ((r I:L)“
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[Kq* (DsiDee) g I (DsiDiy) , ]q:‘“:;") )}

=K' Q) (5o r) A0 r]) )
Epei= “—Z"h 8”3 [ ((r r) T W)] (14-34)

q-aq
which is the same expression as before or Ey¢ ( EgiEyri) = Epc ( EsciEeci)q and
this is due to the symmetry of interactions

Later a single expression for both interactions will be developed which will be
of a multiple binding type , of course there would be no counting of any
quantons , as the summation can be handled by assessing energy density

over an integration volume

v Fqil'gj

I j

as for the factor » While for a single quanton of a radius r,

it has a total binding energy between bound free energy fields (Ef, Ey,) and

constrained energy fields (E,. E,.) that is equivalent To

h
Ep = fy, Ee dV = [ (B Eerp) (BscEee) AV = Tk Vg

_ Jach 1 1 _ h 1 h
= — Vg= /oy — =V = /o —

2 8rq3c 1y 2rqc Vg 2rqc
which says that the binding energy is directly proportional to ( ri) ,
q

now for the case of a virtual quanton whose radius now becomes (r; — ry)
instead of ry, the binding energy between the two energy fields inside two

separate quantons q; , q; becomes

[Tail,
(f (Espi Eep)dV [, o (Esci Erg) dV) (rq rq)l

/Tqi Fqij
= Kqi* (Dswi Derni) Kgi® (Dsej Dey) Vg (riq_r:)]

= Jow c2 2 h 2 h y, Yieifa ap h
b 2 c3 Vg rgi 2 c3 Vgirg; 4 (ri-1y) 2(ri-1j) ¢
v atq Tqi Iqj

this factor ( ) acts as a conversion factor for the calculation of the

binding between any energy fields regardless whether they belong to the same

quanton or not
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34.b.2-Quanton repulsive interaction (E, )

Type : repulsive

out side the quanton , the unbound free energy field (Es,;Ei )q generates a

repulsive interaction with other quantons ‘ unbound free energy (Efy;Etfuj)q
for quanton ( q;)

Er((Esfui Etfui)q ) = [(EsfuiEtfui)q Z;I(EsfuiEtfui)q ((:i'q_il:()]i)] (16'34)

m)]

—_ 2
- [in l)sfuithui )q Z?(Kq] Dsfu]thu] )q )((

-2 4 2 h n 2 h JTqiTqj
a; C — 2 16 c3r.4 _—
16 c3rg; c’rg; (ri—rj) a—q

2
E= Ll yn <;> (17-34)
q—q

16 rgd <Y (ri-r)
«, : repulsive interaction parameter
The dimensions of such a energy density interaction , which has
four Dof’s , it should be [ﬁ] (=ML 1T?)

For anti guanton ( aq;)

generated interaction due to unbound field (Ec,;iEcui)aq ) OUtside the anti
quanton is also a repulsive in nature in nature since this field interacts with the

surrounding anti quantons’ unbound constrained energy field (E;cy;Ecy;) aq to

generate a repulsive interaction E,((EscyiEtcui)aq )=

[(EsculEtcul)aq Zn (EsculEtcul)aq ] rql rq] (18'34)

(ri—rj)
Tqil
= [Kgi"DscuiDesui Jag i (Koj DscuiDisuj Jag ]((m))

(ri—rj)
[rqiT
= Kq4- c4—§:]!1 qi qj )

(ri—r1j) ag-aq
2 2 ’ h , T'qi I'qj
\/_ ct 16 crg 4 Z] 16 c3rq]4 <(r1 aq aq )
= darhc n -
Eri_ 16 rq3 2] ((rl rl) ag-ag > (1 9 34)

35.Generation of space fabric binding interaction (E;,)

1- Energy fields out of the quanton , which generate the quanton binding
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2- interaction are also at the origin of dark matter gravitation like effect as well
as at the origin of gravitation for the case of normal matter , if inter-quanton
binding were not present , there would have been no gravitational like effect of
dark matter , nor gravitation for normal matter

2-The generated free energy fields out of the quanton are not in the form

Ei Ei , instead the free energy field out of the quanton is divided into two

parts : first part which is the binding part which forms the retaining interaction

( E; )or (EgpEip) q =KqZ(Dsfthfb) q and has (1.0 Dof’s) , and the second part

which generates the quanton inflationary interaction ( E; ) namely the

unbound part ((Esry E¢fu) q = KqZ(Dsqutfu) q which has two degrees of

freedom, so we can summarize the energy fields as they leave the quanton

as follows
a—E E, (1.0 Dof’s ) ( bound constrained fields)
b- (E 4pE 1) (1.0 Dof’s ) ( bound free fields)

¢ — (E 4uE ¢tu) (1.0 +1.0 Dof’s ) (unbound self-interacting free
field) , and for anti quanton case

a—E «E (1.0 Dof’s ) ( bound free field)

b- (E sE teb) (1.0 Dof’s ) ( bound constrained field)

€ — (E scuE tcw) (1.0+1.0 Dof’s ) ( unbound constrained field)
3-each energy field can only interact with an energy field which
has the similar degrees of freedom

4-the free energy fields (E «E ) ,,,.q4 ©f the quanton or (E «E ) of the anti

quantons create in an interaction with the constrained energy field (E  .E ) of
the other quantons or (E ;cE ¢) ,,una of the anti quantons which generates a
more stable binding energy rather than the less stable repulsive interaction
with an energy field of the same nature

5-binding energy fields out of the quanton are symmetric to those out of the
anti quanton ( 1.0 Dof’s of each type of field ), and they all the generate a
binding interaction (E )

Fig. 7. lllustrates how the quanton packet ( total ) energy is

transformed through field interactions into different inflationary and binding
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potentials which form the basis of dark energy and dark matter

f E, dv Eg¢
Vq (Xt

ap / Esc
f E, dv \ /
Vq

f Eqdv
o Vq

J- E; dv / \ Etf
Vq
f E,dv a, .\ Etc
Vq

Fig. 7.the relationship between quanton packet energy and the

Energy of various interactions

36.Dimensions of enerqgy field interactions

While interactions that generate real energy density have 4 Dof’s , interactions
that involve space fabric, have different dimensions generally, the number of
energy Dof’s involved in an interaction is what determines its dimensions
From the previous discussion , we can deduce some rules regarding the

dimensionality of an interaction (E; ) that involves ( Dof; = x ) degrees of

freedom
. . . . _ ¢ energy 1 -
dimensions of interaction [E;] (—volume) ( pr )
M Lx—Z TZ—x

= M L2 34X T-2+4x = M Lx—5 T2-X =[

volume

_ energy ( T_X)
volume * LX
- - - -1 -2 - energy
For the special case of x=4 , [Ep, |=ML™T (—volume)
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37-dark energy and dark matter in terms of quanton interaction
potentials

Previously the quanton interactions were discussed in terms of energy density

, alternatively , those interactions can be assessed in terms of the quanton

packet energy via volumetric integration

Etp = (qu(Esttf) bound(EscEtc )) dV

= [(qu(Dsfb thb ) (qu(Dsthc )] Vq (1 '37)
- 4 2 = hk* _ Joh 1
B Kq ¢ Vq =% 16t c B 2 (8 rq3) rqc Vq
_ h
Ep =y 2rge (2-37)

for the inflationary interaction

Eip = qu Kq (\/ Dsfu thu )( Kq v Dsfu thu )dV
=[ (qu (Dsqutfu )] Y, Vq
- 2 ’ of he = 2|% hc .
- 2Vgrg \/Vq 2rq (3 37)
for the repulsive interaction
Erp = qu in2 (Dsfui thui ) (quz Dsfuj thui )dV

=[ (Kq4 (Dsfu thu)Z] Vq

_ X& h o _ %a; h
- ZVqrqc Vq- ZVqrqc (4-37)

37b.multiple form of quanton interactions

When possessing a wave behaviour the quanton anti quanton pair Behave in
the form Q+AQ to obtain an energy density as a result of this superposition ,
however as quanton/ anti quanton develop field interaction , the manner
quanton anti quanton behaviour does not follow a linear superposition rule ,
instead it follows a Dof superposition of the form Q.AQ to obtain the total
energy of the quanton as a result of this superposition, this means the when
interacting , the quanton or the anti quanton possesses only two Dof’s in
comparison to four Dof’s when having a wave behaviour it must be stressed
here that both images of the quanton anti quanton pair ( Q+AQ and Q.AQ) are

simultaneous and not
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interchangeable, the interactions of the Q+AQ pair combine to form higher
order interactions (Dof = four)
this particular point addresses the question why the quanton evolved to
become a pair of the form Q.AQ,
now for the quanton , the interaction terms become

Estu Eeru FEstb EerpEsc Eic (4-37)
and for anti quanton

Escu Etcu *Esf EttEsch Etcp (5-37)
We notice here the plus sign (+) between the binding and inflationary fields
which replaces the multiplication for the case of wave behaviour ,later it will
be shown how both fields of the quanton anti quanton pair would interact as
Q.AQ pair interaction would lead to development of real four dimensional

potential in the form E, ( total energy of the quanton )=
Ei, (total retaining energy) +E;, ( total inflationary energy)
+E;, (total binding energy) +E,, ( total repulsive energy)

fig. 8 . shows how the Q.AQ multiple interactions are evolved
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Fig. 8. Evolution of Q.AQ field interactions
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37b.1.binding interaction

for a multiple interaction which combines both binding of

1- field (Eqp,iErni)q Of the quanton (i) with the constrained fields
(EscjEtej)q Of the quanton (j) (or (Egep;Eichj)qanti quanton (j) )
2-the constrained fields (E;E)q quanton (i) with free fields

(EsvjErnj)q Of the quanton (j) ( (EgE)q0r anti quanton(j))

C4E|J 2 ct
Boti = e = B
n
V Tqi Tgj
[( (EsfbiEtfbi)q (EsciEtci)quZ (EsfbiEtfbi)q(EsciEtci)q dV) T )
Vgi — Jy,; (ri— 1)
[rgirT
+ qui((EsfbiEtfbiEsciEtci)q dv Zln qui(EsfiEtfj EscbiEtcbi )aq dv (rlq r;] ] (6'37)
21 e ¢t [Tqiqj
= —f [ (qu (Dsfletflestha)q Z]n qu4(Dsfbithbi DsciDtci)q ti (riq—ri‘)“
[TqiT
+in4(DsfbithbiDsciDtci)q Zn qj (Dsf]th]Dscb]Dtcb])aq) qj (rqr;l)] (7'37)
2w h 2y . _ YaiTgj
Epuy= h  2Vgcd rq {[Z] 2Vg; c3 rgj ¢ Vgj (ri=ry) I+
2 T'qi Tgj
2 Ty g € Vo (8-37)
__ oaphc
= - (W DAl0Y - r])q aq)) (9-37)
Eref_ 2rrer Irer = 4/ Iqi I'gj (10'37)

2

4
E,= total binding potential of quanton / anti quanton pair (= cﬁi)
ref

37.b.2.retaining interaction

for the retaining interaction that combines both bindings of Q .AQ pair, given
that Et = ( Esbetfb)( EscEtc)

c*E,” 4
T: = EC_ qu (Esbetfb)q (Esttc)q dv fvaq(Esttf)aq (Esbetcb)aq dv (1 1 '37)
2 re
- fc (K (Dsfthfstthc) q Vq(Dstthscb Dtcb)aq Vaq (12'37)
= 204 rrefc4 h Z 2
= he (G c3rgt Va) (16 3rgt € Vag)
. . . . ®Ey’ _ ahe
total retaining interaction potential —~ = ‘— (13-37)
Eref 2rq
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the summation of both the binding and retaining interactions
For the total number of quantons N, represents the dark matter with its largely

gravitational effects

rgctEp,? *Eqpij”
q¢ Ep +1 Z;nzlprqc Etbij ] (14'37)

Eu"< fDM=[Nq h 2 h

oh joph emyn_1
[Nq 2rq + 2 Zi Zj (ri—ri)]
Where fpy represents the dark matter fraction of the total energy of the

universe , E, : total energy in the universe and the summation for
N=Ng, m=Ng-1, i#]

37b.3. inflationary and repulsive interactions in multiple form

for the combined inflationary interaction due to unbound fields
of both the Q.Q pair

Eip= fy, Bota Eiru Jg (Bscu Eteu Jaq AV (15-37)
= [Kq* (Dsru Der)q  (Kq” Dscu Drewlaq 1 Vg (16-37)
=a (g =) Gl S Va)

Eip =01 i V= o 5 (17-37)
the combined repulsive interaction of the Q.AQ pair

Bepi = 5 Uy BstuiBurada BscuiErcaidaq 4V ] 204
3 fyy, EstorEurup)aEseuiErdag 4v] 0] (18-37)
= @[ (Kqi'* (DstuiDisui )g (DscuiDicui )g @
27 Ko (DatuDesus )a DscusDecus JaVal {_) (19-37)
Erpij =0t \/:lci—rql[lsl; rC44 Vail2y' To 16c3 roi q((rJ:(:;_rm J

=% (3 ( ) (20-37)

2 (ri— r,)
the summation of both the inflationary and the repulsive Interactions for the
total number of quantons N in the universe represents the dark energy with
its largely inflationary effects
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1
Eu * fDE = [Nq Eip +E Z:n Z]n Erpii ] (21-37)

ah
q qu ]

o h 1
= [Ny 3o +5 Z

j (ri—rj)
Where fp; represents the dark energy fraction of the total energy

of the universe

38.Why quanton does not achieve equilibrium

energy fields inside the quanton try to achieve stability in the form of binding
Interaction which has the maximum of binding potential the rearrangement,
the quanton Dof’s to satisfy the condition would be as follows :

Dof= Dof,. = 0.5

Dofy =Dof,. =1.5 , Dofy Dof; =Dof, Dof,. =2

his binding interaction here has all four Dof’s

under such conditions the quanton is in equilibrium ,no unbound fields exist
to cause quanton inflation or splitting , But this will not happen as such a
condition would entail that there would be no inflation of the universe beyond
the single quanton , which would remain in this state indefinitely

this scenario is not possible as energy has to expand , by variation in space
and variation in time since the repulsive self interaction ( represented by the
dark energy ) is always present in addition to the biding potential

( represented by the dark matter )

39.The inverse relationship between wave length / enerqy — a
possible explanation

The quanton retaining ( binding ) interaction took the form

E.= (E¢pE ) EsE ), unlike any other potentials like
Qi Q;

r

U g=GMTm or U.=K , term (i) does not appear in this binding potential

In fact , the quanton, like any other quantum system has its energy which is

hkc

defined as E ;= o and can be put alternatively as

hc
2r

E ,( packet energy ) =1;—]:: = (where k=T1)
q Tq

While B, = f, E,dv = E, V=1
q

qu

(Eyp :total retaining energy inside quanton)
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this shows that the quanton radius is inversely proportional to retaining
energy ( a binding type interaction ) , which already satisfies the inverse
proportionality law as the quanton energy E , decreases , its retaining energy

decreases and consequently quanon radius and its wave length increases ,

this shows that the term (i) is inherently present in the retaining interaction
as well as all forms of quanton interactions and for the particular case of
electromagnetic waves , the inverse relationship between the wavelength and
the energy of the wave is an expression of an increased binding energy which
leads to a corresponding change in the relativistic quanton dimensions or

its wave length

both table 8. and fig. 9. summarize the quanton interactions at all

the scales ( inside , outside short and long range ) , while table 9.

Lists all the developed quanton / anti quanton interactions outside

the quanton

40.Role of individual energy fields in the formation of space
fabric interactions

Energy field role inside role outside interaction at
quanton quanton (short cosmological
range) scale
Esp Eirp ( | Quanton Quanton binding | Dark matter
bound) retaining interaction E, gravitational like
interaction E, effect
E¢c Eic (bound) quanton retaining | Quanton binding | Dark matter
interaction E; interaction E; gravitational like
effect
E¢ru Etfu Quanton Quanton Matter distortion
( unbound) inflationary repulsive of space fabric
interaction E; interaction E,

Table 8 . summary of the role of individual energy fields and their interactions
at Planck and cosmological scale for the quantons

of space fabric
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Gravitational

like effect of
dark matter

Quanton
binding
interaction
Ey

ESC Etc

A

Matter

distortion of |

TN N

space fabric

quanton
Inflationary

E;

interaction

A

Esfu Etfu

Quanton retaining

interaction E¢

quanton
repulsive
interaction
El‘

Fig. 9.Summary of the quanton energy fields and the generated interactions

structure quanton Anti quanton
structure fEnergy (EsfbiEtfbi) ( EsciEtci( ESfUiEtfui EscbiEtcbi EsfiEtfi ESC“]EtC“i
ield
bound) bound) unbound (bound) §bound (unbound)
quanton (EsfbiEtfbi)( N/A Ep N/A Ep N/A N/A
bound)
EgciEtci E, N/A N/A N/A E, N/A
(bound)
(EstuiEerui) | N/A N/A E, N/A N/A N/A
unbound)
Anti (EscbiEtebi) E, N/A N/A N/A Ey N/A
quanton | ( bound)
EgriEeri N/A E, N/A E, N/A N/A
(bound)
(EscuiEtcui) | N/A N/A N/A N/A N/A E,
(unbound)

Table 9. Summary of the generated interactions outside quanton /

anti quanton due to different energy fields outside of the quanton
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41. enerqy fields’ role in the generation of the fundamental forces

1-ordinary matter evolved from quanton / anti quanton pair as they splitin a
process that led to the rearrangement of their degrees of freedom which
became different compared space fabric case

2-normal matter quantons are quantized , but not a quantum entity and can be
regarded as at the origin of bound mass in addition to bound mass ,normal
matter is composed of Associated fields

3-normal matter quantons are comprise only two degrees of freedom as the
remaining two become scalarized ( transformed from being part of the field
strength to being part of its intensity)
4-for the case of space fabric , the qunaton is not under equilibrium of
interactions ( equilibrium: absence of the repulsive self interacting fields ) ,as
it expands and splits ,while for the case of normal matter quntons , they are
under an actual equilibrium of interactions due to the complete symmetry
between free and constrained fields, where no inflation or splitting

5-under such conditions, normal matter quantons and anti quantons became
identical

6-for space fabric , unbound fields inside the quanton, give rise to quanton
inflation , for the normal matter , the unbound energy fields ( associated
fields ) gave rise to fundamental forces through their interactions with other
fields ( except gravitation where it is originated from bound energy fields
inside the quanton)

a model for this rearrangement in the structure of the normal matter

quanton is as follows

1- bound fields : normal matter quantons are formed from space and time
fields ( Egp , Eqp Eseb Eiep ) ( NOW quantons and for anti quantons are
identical due to fact that bound free and constrained fields both have the same
Dof’s )

2-unbound fields ( Eg, ,Ey )s OF ( Egru » Eirw ) have the following roles ,

a-for the gluons_: they gave rise to part of the strong nuclear force

b-for the electrically charged particles : they are at the origin of

the atomic electric field
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42.Degrees of freedom of guantons of normal matter

a-gravitational mass

we recall that the normal matter quantons have only two Dof’s and for normal
matter both quantons and anti quantons are identical

1-since normal matter quantons are under equilibrium of interactions the
bound fields now can reflect the space time symmetry such that

Dofgy, = Dof, =0.75 , Dofyy, = Dofy, =0.25 (1-42)
(Dofgsy, + Dofg, )= 1.5 , ¥ Dof, =2 (2-42)

Energy of the bound mass take the non-relativistic form
E, = 2" fvp EstoEetb EscoEecp dV (3-42)

The volumetric integration represents bound fields that are

involved in formation of bound mass

b-charged atomic fields

a-space unbound fields ( Eg, , Es.,) have the same Dof

(Dofg, = Dof,.,, =1.5Dof’s) (4-42)
b-time unbound fields ( Ey, ,E..,,) also have the same Dof
( Dof, = Dof,,, =0.5) (5-42)

3-for positively charged particles : the atomic field is represented

by the unbound fields ( Ei, Ei, ), while for the negatively charged particles ,
the associated atomic Field is represented by the unbound fields ( E;., Eicy)
4-for normal matter , the active degrees of freedom are four : two for the
normal matter quanton , and two for the associated fields

2- Due to absence of the curl ( point source ), the atomic electric field
becomes invariant ( but its denotation is maintained )

table 10. illustrates main differences between quantons of space

fabric and those of normal matter
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Space fabric quantons

Normal matter quantons

A_Q:(Esf Etf )(Escb Etcb)

parameter
Nature of the Follow Planck-Einstein Do not
quanton relationship
Bound fields Q: (Egtp Eep ) (Esc Ec) Q or AQ: Egp Eisp Escp Eten

unbound fields

unbound fields :

Q: (Esfu Etfu )

A_Q: (ESCU Etcu )

unbound fields
Gluons

Q: Esqutfu

&: ESCUEtCll

Positive particles
lE':sfu Etfu

negative particles
Escu Etcu

Wave behaviour

Q+AQ pair has wave
properties

No wave behaviour , only
binding energy fields

freedom

Degrees of Four Dof,: two

freedom Associated unbound fields :
two

Quanton Quantons Expand , and No expansion or splitting

Expansion , split ( quantons are under actual

splitting equilibrium))

g ,W Varying invariant

Variation

( under static

conditions)

Scalarized degrees of Not present present

Table 10. Summary of the differences between space fabric and normal matter

quantons
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43. bound mass and its relativistic effect

The reduced quanton of the normal matter is composed of two pair
of orthogonal fields ( free /constrained) namely
qu: E stb E teb > ch: E seb E tb (1-43)

Em=27Jy, EamjEqej dV =37 E g5 Eqq Vi (2-43)
unlike the case of quanton fields or electromagnetic waves (where the free
dominated field E ; and the constrained dominated E . are orthogonal to each
other ) ,for the normal matter the free and the constrained energy dominated
fields are coplanar ( exist in one plane ), the magnitude of the energy

density is represented by dot product of both fields , this would lead to the
development of field equations of gravitational mass

V.Eg=-V.Eg ( completely mirror symmetric fields ) (4-43)

43.b For the relativistic effects of the bound matter

as the inertial body moves along a certain direction (x) , the two dimensional

fields E E undergo a gradual limitation of variation , from 3 dimensional

qf » Eqc
to becoming two dimensional ( y, z) which is orthogonal to the movement
direction

the main driving force behind this change is to maintain the integrity of the
matter , under such conditions , we would expect there would be no energy
fields along the direction of motion

The relativistic mass under Lorentz transform of transverse

energy fields now becomes E,,,' = (Eq Eqc' Vp) (5-43)

E mol = (qu ch Vp) = Emo (6'43)

and the same results can be obtained via the energy momentum

relationship where Pc = % V= w \ (7-43)
E,2=m2c* = P%c2+m,2c*
2
(qu ch Vp)z =(qu ch Vp)z Z_z+ (qu chVp)2 (8'43)
1 ’ 2 v? - 2
(Eqf Eqe' Vp) (1= 55) = (Eq Eqc V) (9-43)

! l; —_ - Eqf EqcY) — E mo
(Eqf' Eqe' Vp) =Em =—f=t-= =2 (10-43)
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44. Enerqy field parameters for normal matter

normal matter quanton which is composed of bound energy fields
(Estb Eisb) (EsebEscp) is not a quantum entity ( as it possesses only two degrees

of freedom ) ,no splitting or expansion , yet it can be quantized form using

apmhc

the relationship E, =—*
P

where 1, ( particle radius) = fixed

- 2 —vnM 4 _ vn_9mh 4
E,=Mc —Z]-c—zc =) c

J 2¢3 Ipj
- amh 4
= n 2¢3 1, ¢ (1-44)
where 22" = constant (2-44)
2¢’ny

this is quantized energy relationships and not a quantum relationship since

the Planck Einstein relationship is not applicable namely E, # fn ( 17) » Tp
p

represents the radius of normal matter’s quanton , normal matter energy is
presented in this quantized form as it will serve two main purposes

1-to define field interactions in terms of the constant (c)

2-to facilitate studying interactions with quantum based fields.

the parameters w, k, and r, for the quanton are now replaced by

the alternative characteristic length (r,) the energy of the bound mass
En, = 2 fvp Estbj Escbj Etebj Eeenj dV

=Y.' (Estbj Eschj Etrbj Etenj) Vpj (3-44)
given that V, =constant, 'V, =n}V,

P
Enm = Vp (O Estbj Ettbj ) (Escbj Etcnj)

mh
En = nEgpy Egep Egrp Evop Vp =n 2% (4-44)

er

and as an energy density

E nay hce _ noayhe oy he
pm 21, (Vp ) 2r1q (81p3) 16 r*

(5-44)

where the dimensions of the bound fields EE,EcpEicp, are

[

hc
2. 4
c’ry

] — MlL_3T00 — energy = mass

volumex c2  volume
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44.a-NM Bound energy fields

these degrees of freedom here become part of the intensity parameter as the
NM quanton has two Dof’s only

(scalarized degrees of freedom )

aphc? @75 _4| aph 075 0.75
= =K, c"’° = K¢, D 6-44
16 c3 I 16 ¢ 1 p sfb “sfb ( )

4 aphcZ 1
Kap = Kp = | 4 o v Dsm = 078 (7-44)

4

Egp =

4| q.hcZ 025
Eyp = m = K, c?= K¢, D -44
tfb 6 & p ttb Dtfb (8-44)
- =4 amhc® ¢ _ 075 —
lE':scb_ Kscb Dscb_ 16 3 rpz_ Kpc = Kscb Dscb (9'44)

4’ mhc? 025 _
Eth = :‘6 :::3 CT— Kp C0'25 = Ktcb Dsfb (10'44)

where K¢, = Ky, = Ko = Keop =K,

44.b- unbound energy fields

44.b.1-positively charged particles

4 eh 15 _ _
Esfu = 1: 3 ch = stu Dsfu = Kp C1'5 (11'44)
= 4| _eh % _ — K 05
Etfu = 16 3 ? = thu thu = Kpc ' (12'44)
1
stu thu = sz y W= 137 (13'44)

44.b.2-negatively charged particles

1.5

4 eh _ _
Esew = 1: o3 ch_ Kscu Dscu = Kp cls (14-44)
Etcu = Ktcu Dtcu = Kp CO'Sa I(scu I(tcu = sz (1 5-44)

45. scalarized degrees of freedom, a possible origin of bound mass,

bound mass density is represented by the product of the
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normal matter field intensities which are

- 4 - 4 (th 4 1
Koo Kt Kseb Keew =Kp ™ = (| 7.7 rp_4)

aph  _ mass

16 crp*  volume

the normal matter the intensity parameter became

4] hcez 1_4 h 1.
Kstb = Kisp = Kseb = Keen = ’ oo 5 f o o ;lnstead of

! 16hc3 ri for the space fabric quantons while energy density equation of
p

normal matter quanton is in the form E; = Ey, EscpErp Eccp » With a reduction
of overall degrees of freedom from four to two due to the fact that two degrees
of freedom now transformed from belonging to the field strength

parameter to become a part of the field intensity

as a result of this reduction of degrees of freedom the normal matter, Dof’s of
quantons representing the bound mass become of the form (1.5+0.5) instead
of (3+1)

gauge theory prevents the gauge particles from acquiring mass , however,
under low dimensions conditions , photons , gluons can acquire a dynamic
mass under Schwinger model of reduced dimensions , here , a generalization
which proposes that reduction in the energy degree of freedom is possibly at

the origin of mass generation ( rest/ dynamic ) is suggested

46. field interactions of nhormal matter

46.a-Quanton retaining interaction (Type : single binding)
(E) = (Egp Etsn) (EscbEtch ) (1-46)
= (KpZDsfthfb ) (KpZDscthcb )

- [ [
= [, & rp—z)(sz oD dv

h c?

c? hc
Ee= o) @ )= oy

2 Ip

(2-46)

where K= 4/ % , this interaction has two degrees of freedom

, and the dimensions of energy=M!L*T 2
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46.b-guanton’s gravitational binding of the bound mass

type : multiple binding

the normal matter particles develop a gravitational type of binding as energy
fields tend to form higher order interactions up to four degrees of freedom
bound energy fields of each quanton form a gravitational binding interaction
with bound energy fields of other quantons of the form (Eg,; Eifpi )

(Escbj Etenj ) @nd (Escpi Eeeni ) (Estvj Evfnj )

To generate the gravitational binding energy E,, between particle p; and
other particles p; formulation of the gravitational binding energy of the
normal matter differs from all other normal matter interactions due to the
following reason

1-for normal matter space and time fields (Eg, Eitp, ) (Escp Eicp, ) > the intensity
parameter is of nature (Kp4)

2-the gravitational binding interaction is based on two binding interactions for
fields for particles p;,p; , which are

a-between ( Egp,; Eigpi ) and ( Egepj Een;)

b-between ( Espp; Eifpj) and ( Egepi Eieni)

those two simple interactions combine to form gravitational binding since
each one of those interactions has only two degrees of freedom ( complex
interactions allowed up to 4 Dof’s)

3-the resulting interaction has would be in the form

E, = K; (Kyi*c?) (Kp'c?) 2o (3-46)

(ri-rj)
intensity term is becomes (K|, *)2 instead of (Kp4) which is required for true
energy generated by the interaction and since E, has the dimensions of
energy ML*2T~2, the constant K, appears as a dimensional correction since

h ) = [energy]*[energy]

each of the parameters [K,;* VI Ky;* V1= (5o
P

to obtain a truly binding interaction E; ( in terms of energy with dimensions
M1L+2T—Z)

the constant K, should be equivalent to where for normal matter

ref
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Eref = o (4-46)

2rp
( quanton gravitational binding is between fields which have the dimension of

energy , while gravitation in its classical form is between two masses so each

of the interaction terms is divided by ( ¢?) and then muItipIying(;lef) by (c*)

_ct Estbi EerbiEschi Etchi n Estbj EttbjEschj Etcj m

By = [(f, 00 av) 3y f, SR qv) (L) (5.46)
_ct 4 Dstbi DifbiDschi Dtcbi 4 Dstbj DifbDschj Dicbj T oiT

=5 [(Kpi Vi) O Kpj V) (22

Eref c? c? (ri-rj

Egni) =2 (Kt Vi )N Kyt Vi ) (—)]

(ri —r)

which is a summation for particles (j)

] _ _ _ _ = 4/ h 1
given that r ,;=r ,; =r , , for normal matter K;; = K; = K, = f16 -

fvp Estb Eefb Esch EtcvdV = Egfp Eerp Esch Eieb Vp

- - = 3
vpi-vp--v =8r,

K,* = 16 ¢ (_)4 - 2.:hrp le
gt =5 (50 % Vi) 37 ( T‘;pjévqj)(ﬁn
= (& ok (6-46)
=(age?) (o= )<(rifri))
=250 G (7-46)
G can be defined in terms of ( agc rp’ ) (8-46)

Gh
Andr p = /@ , (9'46)

r= is nothing other than the Planck length

2m c3
it is worth noting that while the gravitational constant G remains invariant with
time as the normal matter particle radius r , = constant, the binding parameter
2. 2
for space fabric K, = Zagc% is a variable with time as the quanton radius r,

varies with time

fig. 10. and table 12. Show the roles of the bound and unbound
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fields for the positively charged particles of the normal matter

Dark
matter

A

gravitation
attraction

gravitation

Electric
Atomic
charge and
field

Fig. 10.summary of developed interactronsaueo

for positively charged particles

gravitational
Ecw binding
s¢ interaction
Eicp > retaining Ep
.| energy
Esb E,
Eitp >
Esfu
Etfu
bound and unbound fields

energy field Role at short interactions Long range
range( inside outside quanton | interactions
quanton)
EsrbEiep quanton retaining | quanton binding | 1-gravitation
( bound) interaction E; interaction E, (
gravitational 2-dark matter
binding) gravitational
attraction
EsbEtch quanton retaining | quanton binding | 1-gravitation
( bound) interaction E, interaction E,; (
gravitational 2-dark matter
binding) gravitational
attraction
Estu Etfu Atomic electric Atomic Electric Atomic Electric
(unbound) field field field
| EscuEtcy (unbound) N/A N/A N/A

Table 12. Summary of the interactions developed by each energy fields at
different scales for positively charged particles

47 .Gravitational interaction of bound mass

Type : multiple binding

Bound energy field interactions are involved in maintaining normal matter
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integrity via the gravitational binding interaction, but as pointed out earlier that
energy fields are infinite in range, so there is a residual amount that is left
untied in any binding interaction , which gives rise to gravitation , defined as
the summation of interactions due to this residual bound free and constrained

fields outside of the quanton between two bodies (i ,j) : gravitational

Eg
binding energy

while the gravitational interaction takes place between bound fields

( Estb Eesb Eseb Eeep Vg ) Of bodies (1,j) the gravitation in its universal form
E= G% is defined in terms of mass interaction

so we have to divide the gravitational field interaction by (c?x c?) and then

multiply the compensation term K, by c* to obtain a gravitational interaction

which represents the two masses (m= E—“; )
C

2
(Eml)(Em]) - ml_m] (G =2arp g _ Zagc4-r ]J2 )
(r r;j ) (ri-rj Eref hc
EstbiEtfbiEscbiEtcbi n EsfbjEtfbjEschbjEtchj pi I pj .
i fvpi g aV][}j fvpj 2 dV’(rl - (1-47)
2
= 2c4rp (Zm K 4 Dsfbithbzlz)scbiDtcbi Vv i) (Zan 4 Dsfbithbcj;)schiDtcbi V ) - r])
Zagc rlJ m n 1 . 1
( Z 16 c rp,3 I'pj pl 2 16 ¢ rPl I'pj a (ri—1j)
Zag cr p m Vpi n h E 1
(i 2 (8r i3) rpi 2, 2 (8rp’) 1y  (ri-rTp)
= ogerp?( I ()8 — —)
g p 1 2 rpi J l'pi (l‘i—l‘j)
a hc 1
e ) (2-47)

(ri—rj)
to note that the gravitation is the only force due to residual of fields between
two bound energy fields (Eg, , Eip ) (Eseb 5 Eiep) those energy fields form the
retaining interaction (E,) first, then the gravitational like binding

interaction(E,,) and gravitation at last and , and this is one of the reasons

behind the weakness of gravitation in comparison to other forces

48.atomic electric charge and field

unbound fields for the case of charged particles are expressed in the form of
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atomic electric field and ensuing electric charge , those unbound energy
fields must now be defined in terms of dimensions the new particle structure
rather than the quanton dimensions

energy stored in the positive atomic electric field is in the form

lE':e = pr (Esqutfu)Z dV:Z{n (Esqutfu)2 Vpi (1'48)

hc 2
Or a, 2= =2
2rp 4meyrp

(2-48)

a. = coupling constant for atomic electric field , V; : particle Volume , for the
case of positively charged particles ( free energy dominated ), the atomic

charge can be assessed using Gauss law where [Ey, Ey, dA= L2

€o
o = charge density , Ei, E, are the unbound now invariant atomic (static )

electric field

E(+) = Egy Egu = %orpz , T, :estimated radius of the particle

Q(+) =4m 8orpz( Esfu lE':tfu)
= 4T g,1,° sz Dgsy Disu (3-48)
which has the dimensions of [Q] = M?> L*15 T-1

the accompanying electric field at any point ( r, ) becomes

= Q = rp2 Esfu Etfu = ach ¢ rp2 _
E(+) 4 g4(Arg)? (Arg)2 ,/ 2V,r, (Arg)? (4-48)

which has the dimensions of [E]= M?5 L5 T-1

for negatively charged particles (constrained fields dominated)
Q(_) =4m £orp2 Escu Etcu (5'48)
where Eg, E, are the unbound invariant constrained fields

48.b.Electric binding enerqgy

_ Qi Qj
E. =K. (Arij)
/T pil pj
= Ke( 4m Sorpz) (Esfui Etfui )(4'“ Sorpz) (Escui Etcuj) (r:ril;l) (6'48)
E, = 4me, aghe (7-48)

(ri-rj

K. : Coulomb Constant (=4~ ¢,),
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49.Strong nuclear binding / repulsive interaction

1-It is represented by self-interaction of the unbound free and constrained
energy fields

2-real energies ( which have the dimension of ML™2T~2) must be generated by
interactions which have four degrees of freedom ( terms of c* ) , so we should
expect the strong self-interaction also to be to have four degrees of freedom
3-gluons are based equitably on both free and constrained fields so as to
provide for the symmetry of the self-interaction free energy field based flux

tube V;; of the form (Eg, E,r,) this field which has two Dof’s is complex in

nature
lE':sfu Etfu = sz (Dsfu thu) (1'49)
where Dy, =c5 | Dy =%

constrained energy field based flux tube Vy; in the form
(Escu Etcu) » Which has also two Dof’s

Escu Etcu = sz (Dscu Dtcu) (2'49)
where Dy, =cl® , Dy, =c%®

4-energy stored in the flux tubes

Eq fvf (Esfu Etfu )2 dv  and (3'49)

Es fvf (Escu Etcu)2 dv (4'49)
, V¢ : flux tube volume

a-Repulsive part ( self interaction ) type : simple nonbinding

the repulsive part of strong nuclear force is a self interaction based gluon flux
tubes with free energy fields (E4,Eir, ) in addition to self-interaction of the
constrained energy field based flux tubes or (E;.,E;., ) and generating the

repulsive part of the strong binding energy , the interaction takes the form
Bar= (fy, Kp'DaruDyru AV [, Ky DecuDreu]® AVIGE)  (5-49)

Ar ,, : characteristic length : distance between two quarks ,

| Y
the first term describes the contribution of free fields , while the second term

describes the contribution of constrained fields

Esr = KP4 (Z{n[Dsfuithui]Z Vfi+2;n[DscuiDtcui]2 Vfi)( 2 ) (6'49)

Ar
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= o ( (L)) 2 (e*)? I Vi ()

3
2c Vprp

E,= « “Cp G (7-49)

S 24Ar Vi
a, : strong coupling constant

49.b- the binding part type : simple binding

the attraction part is generated by the interaction between free field dominated

flux tubes and constrained field dominated gluon flux tubes

I,
Esb= (fo (Esqutfu)( EscuEtcudV) (Arpf )

Ep= Kp*(Jy, (DsruDes) (DscuBecudV) G2 (8-49)

Kp4 Z;n(Dsfuithui) (DscuiDtcui ) ij ( 2 )

Al‘f
- 2
= G [ P — 2y2 ymy 'p
o Cl(rme) @3V G
_ hc Ip _ hc n Yt .
% v, o, Ve (Arf) U Zar; 4V, (9-49)

Ar ; = average distance between the flux tubes

it is noted that the distance (Ar’ between flux tubes = constant

as the distance between quarks increases , V; increases linearly as more
energy is being added to the flux tubes , so the potential for the attraction
energy increases linearly with the distance , unlike the case of repulsive
interaction where (Ar p) ( distance between quarks ) changes and the value
of the interaction changes accordingly , while energy content of the flux tubes
remains the same

fig. 11. and table 13. detail the role of energy fields inside and

outside the quanton for the gluons
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< . »| gravitational
park gravitation < SCb binding
matter | ’| Quanton interaction
gravitation retaining E
attraction < Esto E, b
< Ep >
E Strong
Matter P sfu ™ nuclear force
distortion of [~ Eifu ( repulsion
space fabric and
Escu attraction )
h Etcu >
Fig. 11. Summary of the interactions of bound and unbound fields for gluons
Energy field Role at short Role outside interactions at
range( inside quanton (short long range
quanton) range)
E¢p Eifp 1-Quanton Quanton binding | 1-gravitation
( bound) retaining E;,
interaction E; ( gravitational 2-Dark matter
binding) gravitation of
normal matter
Eseb Ete 1-Quanton Quanton binding | 1-gravitation
( bound) retaining Ey
interaction E, ( gravitational 2-Dark matter
binding) gravitation of
normal matter
Esru  Eifu Matter distortion
(unbound) Strong nuclear force (attraction and | of space fabric
repulsion part)
EscuEtcu(unbound) Matter distortion

Strong nuclear force (attraction and

repulsion part)

of space fabric

table 13. Summary of the role of the interactions developed by each energy
field at Planck and cosmological scales for gluons

50.Gravitational like attraction of dark matter

Type : multiple binding

1-The interaction that generates the gravitational like attraction of the dark
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matter is between fields of the bound fields (Eg, Eif, Esc Eic )s Of space fabric's
quantons or (Ei E¢ E, Eip, )s fOr ani-quantons and the bound fields

(Estb Eetb Escb Etcb )m  Of the normal matter’s quantons

2-space fabric bound fields have 2.0 Dof’s each which create a gravitational

binding interaction with the galactic normal matter quantons’ bound fields
( also have two Dof’s ) , those same energy fields which generate the
gravitation binding

50.b.Gravitational like effect on normal matter free enerqy field

while in its density interaction form E,, =

Es iE iEsc iE cbi Tpil
(SO 3 BerpyBervi BsciBa) | () (1-50)

while in its complex form

4 Es iE lSClECl
By =5 Jy, () dV (2], (BstoiBerniEaciBeg) ,, V]

[rpil
+[Z]n fVa S(Esfj[':tfiEscbiEtcbj) ags dV] } ((r pr ()D ) (2'50)
DstbiDifbiDschiDicbi 4
Eref Zm it - 2 “m Vpi{[zlp Kgj ™ (DstbjDibjDsciDecj )qSqu )]
[rpir
+ [Z;l Kaqi 4 (DsfithjDscbthcbi ) aq aq]]} (i pr ;“ (3'50)

I'pilqi
=2 0gapTres c* [< h ) v _chz ( h )V - pifqj )1
hc 2 ¢ Vpir pi p1 &) 2 c3Vgj rg; rir) o
agabhc

lE':gs = Zn( (4'50)

(ri— l‘]) m—qs

this binding interaction is between bound free and constrained energy fields

of normal matter quantons (i) and bound free and constrained energy fields
hc

2 /rprq

fabric is varying with time , it is expected that the gravitational parameter of

of the space fabric’s quatons or anti quantons (j) , E,.s= , and since the

quanton radius of space

this interaction to be varying also with time as well

50.c.Why normal matter generates space fabric distortion

It had been proposed that bound energy fields (Egg, Ep Esc Eec)q
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or (Esep Eioh EstErr)aq Of space fabric which generate the space fabric binding

interaction E, , would also generate the gravitational attraction between the

dark matter and the normal matter E,, , since the binding interaction is more

gs
stable than the repulsive alternative, now for normal matter why this is not the
case , which, based on the fore-mentioned discussion, there should have
been no normal matter distortion of space fabric as unbound fields

(Esfu Etfu ), (Escu Ewcu ) Of both normal matter’s gluons and space fabric would
have created more stable binding interaction rather than the less stable
repulsive interaction

the main reason behind this is that the unbound fields of space fabric

(EstuEtfu) qof quanton and (E;.,Ecy) aqof anti quanton generate self-interacting

fields which are at the origin of the quanton expansion ,splitting and the
inflationary momentum in general , are repulsive in nature, this means that
they are complex repulsive fields (have combined Dof that is equal 1.0 +1.0) ,
those repulsive fields do not completely merge to generate a resultant field of

Dof strength = 2.0) as those fields are of the form :

(Kq (Dsfu thu ) q )(Kq (Dsfu thu ) q ) or
(Kq [(DscuDycu ) aq )(Kq [(DscyDicu ) aq ) and not of the form

Ko” (Dstu Diesu ) qOF Ko® (DscuDecu ) aq » Which causes them to be involved in

repulsive interaction with unbound fields of normal matter’s gluons
(Estu Ettw)m » (Escu Etcu )Jm  (Which are generating strong nuclear force) , and
this repulsive interaction is at the origin

of normal matter distortion of space fabric

51. Evidence of space fabric distortion : case of abnormal galagtic
rotational curves

1-the contribution of the dark matter to the rotation curves of galaxies is
increasing away from the galactic bulge this is suggestive of a presence of a
repulsive effect of normal galactic mass near the bulge which causes

a-reduced space fabric quanton energy density near the bulge (which leads to
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near Keplerian pattern of rotational velocities)

b-an increased space fabric quanton energy density away from the galactic
bulge and consequently an increased gravitational effect of dark matter and
increased rotation curve velocities away from the galactic bulge

2- a localized drop in the rotational curve of spiral galaxies was observed, this
localized drop coincides with the spiral arms of the spiral galaxies, an
interpretation of such phenomena can be put as follows , an accumulation of
galactic mass in the spiral arms causes a distortion in the nearby region of
the space fabric , and as a result of this distortion a drop in the gravitational
like effect of the dark matter takes place , and thus causing this characteristic
localized drop of rotational curves of spiral galaxies

examples : rotational curve of the milky way , localized bottoming coincides
with and scutum —Centaurus and Orion - Cygnus arms , for other spiral
galaxies : NGC 2590, NGC 1620 , NGC 7674 , NGC 7217, NGC 2998 , NGC 801
Fig.12.,13., 14. Show the same

localized rotation curve bottoming characteristic of spiral galaxies

ROTATION SPEED (KM S77)
-
-

6 i B o
RADIUS (KPC)

Fig. 12.Rotational velocity of the milky display characteristic localized
bottoming which coincides with spiral arms

Source https://web.njit.edu/~gary/202/Lecture25.html

QUANTON BASED MODEL OF FIELD INTERACTIONS



Rotational velocity vs distance from galactic nucleus

300 NGC 4378

-Sb NGC 7217
o Sb NGC 2590

g 250 Sbc NGC 3145
% %8 Sbe NGC 1620 B
] Shc-Sc NGC 7664 /
g 150 [
g Sun :8. kiic foi Expected “'—‘ dropoff of velocity
> tl‘;je;atnlacstic'icen:)er J’_
has a rotation speed
50 ofaboytzzokrnfs.
| I 1 1 1 1
0 5 10 15 20 25
Distance from nucleus (kpc)
Fig. 13. Source : http://hyperphysics.phy-astr.gsu.edu/hbase/Astro/darmat.html
Q)
£
< 300 |-
> — NGC 7541 NG 801 UGC 2885
‘G | ty - R e —ee
82007 NGC 2998
I
> 100 ..
S
‘0 . 1 l 1 1
6 50 100 150 200

distance from center (thousands of light-years)
Copyright @ Addison Weasley.

Source : hitp://ircamera.as.arizona.edu/Astr2016/lectures/darkmatter.htm

Fig. 14 . rotational curves of various spiral galaxies display characteristic
localized bottoming which coincides with spiral arms : an evidence of mass
distortion space fabric and gravitational pattern

51.b. mass distortion of space fabric

1
Edi =?ef {qus[(Esfui lE':tfui)qs (Escui Etcui)aqs dV]

57 Jy, (Bstuj Eurug Jon (Bscuj Ercnj D V)] } 22020 (1-51)

2TIpe 4
= hcf { [Kpi (DSfUithui )qs(DscuiDtcui )aqqui]

Vi [Tqir
[Z;l (Dsfu] thul)m (Dscu]Dtcu] )m pi ( f])]} (ri— qr ])Jl
_20(,. /rqirp]- h ¢t Vf]) m
= hc 2(:3ti Igi q Z] 2(:3Vp] Ipj pj Vi (ri— r])) (3 51)
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- h Vij 1
Bai = o (;) Z:I <V_Pl) ((ri_ri)

the summation for quanton and anti quanton pair (i) of space fabric for 1 to n

) (4-51)

and for j quantons of the stellar matter unbound gluon fields

52.Electromagnetic field interactions

the relativistic degree of freedom affected the space varying fields and led to
the rearrangement of energy degree of freedom as follows

Dof Dof,. =2.5-0.5=2.00 , Dof,. Dof,; =1.5-0.5=1.0

(Dofst Dofif)pouna =  (DOfsc Dofic)pouna 0.5

(Dofst DOfif)unbouna =2.0

52.a-Retaining enerqgy interaction

the photon retaining interaction is has two degrees of freedom as the

relativistic Dof is added to the binding Dof to generate a four dimensional
interaction

Ep = qu(Esbetfb) (EscEe ) € dV (1-52)
= [Kgs (Dstp Dery )] [Kqs” (DscDie )] €V

Ep = Kg* 2V, = /o % Vv, = Ja; ﬁvq (2-52)

Ep = 3 frq (3-52)

and the total retaining energy for the photon Q+AQ pair

52.b inflationary ,and repulsive interactions

Same as space fabric

52.c-Gravitational binding interaction of electromagnetic waves

recalling the mass-energy equivalency principle, which for the case of the
photon takes the form E= cﬂz
the two degrees of freedom here belong to the unbound fields which is the

opposite to bound mass case

the binding interaction for electromagnetic wave has one degree of freedom in
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addition to the relativistic Dof the binding interaction takes the form

ct 1
Egbi=m{[z que(EsfbiEtfhiEsciEtci )q c dV]"'

1 EstbjEttbiEscbiEtcbi I'qilpj
3 o CBsriBariBsenBuani age AV I f, - (Pmepmibiaty qy (JTul ) (4-52)
C rq,rp]

{[( qu (DsfletflesaDta )q i)]+
4

1 Dstj Db DscbiDich 1
[Ein (DstiDifiDscbiDicni )aqcvaqi)]}z Ky T e

c2 Pl — 1)

2c rqrp

IR (Kgit 2 Vg ) CPKyt c? V) (——) (5-52)

(rj r)

_ 2¢3 Tqlp/0p0g h ¢2 Z Vv ( 1
h 2¢3Vg; rg; ql I\ 2c VP] T'pj Pi (ri—rj)
hc /ahag Zn(

Egbl (rl r]) ) (6-52)

noting that this gravitational like binding can exist between two

different electromagnetic waves

ct 2 /rqirpic3
h

Eref

2-the parameter K, = ( previously, it was defined as

2 rp

K, = for the case of normal mater gravitation)

52 d.dark matter distortion of electromagnetic waves

both unbound fields of space fabric and electromagnetic waves interact in a
mutually repulsive interaction to create the dark matter distortion of
electromagnetic waves, keeping in mind that those unbound fields can only

create a repulsive interaction

1
Erei = a {[ que( E'sfuiE'tfui)qe (EscuiEtcui)aqe dV]

[Z]n qus( EsfuiEtfuj)qs (EscuiEtcui)aqst] }((rrql:l;l ) (6'52)

= rlr,_ecf {[in4(Dstithui)qe (DscuiDtcui)aqe ti]

[rqir
[ Zn p]4(Dsfu]thu1) (Dscu]Dtcu])aqS qi ] ((rqr]l;l ) (7'52)
_ _2TqiTpj 4 4
_h—c( in C ti )( Z?Kpi )((r 1) )
= h n /TqiTpj
ar( 2c3ti Igi )C 2 2c3Vq] ((r r) )
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Epei= 20 30— (8-52)

2 J (ri—ri) e—s

this interaction which has four Dof’s and between unbound free
and constrained fields of photon (i) and unbound free and

constrained fields of quanton and anti quanton pair (j)
hc
2 Jrqilp

table 14. provides a summary of interactions, their source fields

where E s =

and their types
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interaction free energy constrained Interaction type
field energy field
1-E; : quanton EstbEtfb EscbEtcb multiple
retaining binding
2-E;, : quanton binding
For normal matter Es Eip Escp Eteb Single
E; : quanton retaining binding
1-E; : quanton EsruEtfu Escu Etcu repulsive
inflationary
2-E, : quanton
repulsive
1-gravitation binding Esib Eip Esch Etch Multiple binding
2- Gravitation
Electric force E¢ru Etru EccuEtcu a-single binding or
b-repulsive
Strong nuclear EcruEtfu Escu Eicu a-single binding or
b-repulsive
Dark matter (EstbErb) gs (EscEtc)gs Multiple binding
gravitation like effect (Est Exf)ags (Escb Etcb)ags
(Esbetfb)m (Eschtcb)m
Matter distortion of (Esfu Etfw)m » (Egcu Etcu)m » repulsive
space fabric
(Esfu E'tfu)s (Escu Etcu)s ’

gravitation like
binding of EM waves

(Estb Etfb)ge
(Esf E'tf )aqe

(Estb Etfb Im

(Esc Etc)qe
(Escb E'tch)aqe

(Escb Etcb)m

multiple binding

Dark matter distortion
of electromagnetic
waves

(Esfu Etfu)e

(Esfu Etfu)s

(Escu Etcu)e

(ESCU EtCll)S

repulsive

Table 14. Summary of interactions, their types and their energy field source
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53.CPT symmetry at the Quanton level

CPT symmetry has its origins at the quanton level ,as it reflects
symmetries created due to energy constraining, as the degrees of
freedom of anti quanton’s free and constrained fields are mirror
symmetric to those of the quanton’s

tables 15. ,16. provide an illustration of this symmetry at the level of

the quanton fields and their Dof’s

field quanton anti quanton Dof
Nature of free constrained
dominant
energy
Main-space Es Eqc 2.25
field
Auxiliary- | E¢ 0.75
space field
Main time 0.75
field E Ei.

Auxiliary time 0.25
field E Es

Table 15. Mirror symmetry between quanton and anti quanton

CPT free constrained
time Positive configuration negative configuration for
for the free time field (E;;) | the constrained time field
(Exc)
parity Positive position vector | negative position vector
configuration for the free | configuration for the
space fields (Eg) constrained space field
(Esc)
charge positive atomic fields and | negative atomic fields and
charges due to unbound charges due to unbound
fields (Esqutfu ) fields (EscuEtcu )

Table 16. CPT symmetry and its link to quanton / anti quanton mirror

symmetry
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54.Conclusions

Uniformity and homogeneity of CMB testifies to its origin which is the release
of radiation from the space fabric as a direct result of the process of free
expansion of the universe (second law of Thermodynamics) , this gives a gate

way for further understanding of the quanton interactions.
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