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Abstract

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
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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
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1. The physical basis of this model

This model is based on the following two concepts

a-the relationship between energy density inside the quanton

and its parameters (defined in terms of parameters: k, w, orr,

( quanton radius )) is an energy 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 packet state (energy non varying in
space or time ), It creates associated fields that vary in space and
in time

2- the symmetric nature of this variation in space and in time

3- as a result of this symmetry, the relationship between those
Space and time varying fields is governed by : energy degrees of

Freedom
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2-Definition of the model

2.a Quantons

1-quantons are an accumulation of space and time varying energy
fields , as those fields vary at periodic rate , they possess wave
like behaviour, (it will be later discussed why those fields do

not interact directly with electromagnetic waves ,and when and
how such waves leave the quanton)

each quanton is composed of two different type of energy fields
(free and constrained)which interact to form a binding relationships
2-they exist in lattice form which constitutes the space fabric
3-quantons are spherical in shape due to equi-partition of energy
( here it will be called :dimensional energy symmetry ) but may
vary in their energy content (packet or total energy) and in volume
with time as they expand and split

4-quantons are held in a quasi equilibrium state under the effect
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of Internal and external interactions of energy fields
5-due to the imbalance of these interactions the quantons
expand , then split up , the resulting pair share up the original

energy content , fig.1. provides a summery of various states which

Quanton
states

quanton goes through

interacting

binding A Self X Initially expanding Expanding and
interacting and splitting releasing radiative
repulsive energy

Fig.1. summary of the quanton states

2.b.Anti qguantons

anti quantons are similar to quantons but the dominant nature

of their energy differs from that of the quanton
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2.b.1 Anti guanton generation

anti quntons are generated from quantons , quantons and anti

quantons exist in pairs as they become a quantum entity of

the form Q+AQ

3. Mathematical brief

1-The following formulations for various energy fields inside or

outside the quanton ( anti quanton),

Eg = Z—ES : free space varying field (1-3)
Eg = Z—[z : free time varying field (2-3)
E,.= [Eds space varying constrained field (3-3)
E(=[Edt time varying constrained field (4-3)
Ec=Eg Eqc ,  Ei = Ef Eqc (5,6-3)

2-quanton and anti quanton energy density equation is in the form

of E; = Egr Esc Eis E¢c and neither in the form (7-3)
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Eq

= JEsfz + Eg.” + Ei°+E,° nor the form E; = Eg; +E. +E +Ey
3-energy fields are vector quantities which have direction as well
as magnitude.

4 -an energy field like free space varying energy can be defined as
Est = KsfDsr Wyt (8-3)
where D¢ : energy field strength ( degree of freedom parameter —
in exponential terms of the constant c ),

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

and y is reserved for variation parameter of space varying
energy field

5-the two types of quanton energy fields are the free energy

dominated Eg =EgE;. (9-3)

and the constrained energy dominated E,. = E;.E¢ and can be
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expressed by the one-dimensional PDE

(Egf )it = € (Eqe )xx  OF (Eqe)u = €% (Eqe )xx (10-3)
6-E = E(E; ( an energy packet state — energy not varying in space
or time , no associated fields ) (11-3)
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

Eq = (Es Eic) (Esc Er) = Ege Egc (1-4)
Each of those four functions expresses the change of either

space or time as follows ,

jr

1— Py = e 24 which defines change of free energy field in space

= ( X, Y, Z) ’ (2'4)
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. jr

2— Y. = e "2 defines change of constrained energy field

in space (3-4)
3— Py = e'® : that expresses variation of free energy field
in time

4— Py = e 19 :variation parameter of constrained energy

field in time

5. Enerqgy constraining

1-Energy constraining describes evolution , interaction of energy
fields which is summarized as

a-the act of containment free energy fields (E; ,Ei¢) inside
quantons ( this will be discussed in the section : Maxwell
equations role in the evolution of quantons )
b-the appearance of constrained energy fields (E. E,,)
c- evolution of the quanton fields’ degrees of freedom

d-energy field expansion inside the quanton and its subsequent
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splitting

e- the release of radiation energy as a result of the quanton
expansion

2-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 dimensions ,and this is only possible

inside a spherical structure, a quanton, so, dimensional energy
symmetry (DES) is behind the evolution of the quantons as a
spatially symmetric shape

3-as energy is released , it must expand , not only by variation

In space but by variation in time as well , hence the appearance of
energy fields E;; ,E,; (free energy that varies in space

and free Energy that varies in time) ,such expansion takes the form
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S(E) =5 (B E)= 3-3- = Eg Ey

4-energy fields cannot vary in space and time simultaneously

, 50 no energy field is in the form Eg i = fn (s,t)

, but rather E = E; (X,y,2) E (t)

and 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 expansion of space varying field
hence the appearance of the quanton ( this point will be further

discussed in the section Maxwell equations of energy fields )

5-Energy fields can either be free in space varying
0E . . . . 0E
(Eg¢ = g) or free in time varying field (E; = E)
or space constrained ( E;, = [ Eg ds) or time constrained

(Ec = [E dt), while non space or time varying energy

in the form ( E= E; E,) can be defined as an energy packet state

QUANTON BASED MODEL OF FIELD INTERACTIONS



:energy that does not change in space or in time

6-the appearance of constrained energy fields inside the

quanton ( anti quanton ), is due to the fact that free energy fields

( Es¢ Ei) 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 (discussed in detail in the section : space fabric field
interactions and why space fabric generates binding interactions )
7-as space varying field (E; ) expands , it must have a constrained
time varying field ( E ) such that Eg = EiE,., so the field E is
a predominantly free type due to space varying energy field (E)
8-as time varying energy expands ( E) , it must be expand in part
by variation in space as well , hence the appearance of space

varying constrained energy field (E;. ) such that E;. =E;. Ey ,

so ( Eyc) is a predominantly constrained type due to the field (E)

QUANTON BASED MODEL OF FIELD INTERACTIONS



9-as energy expands from a packet 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 ( needless to say one of them varies in
time)

10- based on the previous point, inside the quanton (anti quanton )
energy fields cannot expand by free variation in space and in time

in the form E; = Ei E,. or of the form E,q = E;c Eis alone

the emerging fields for the quanton now become

Eq = (EstEec) (Esc E¢r) = Egf Eqc (1-5)
and for anti quanton

Eaq = (B ) (¢ Ege Ey) = (<) (cEqo) (2-5)
This quanton energy density equation represents two fields

( discussed in the section : wave model inside the quanton )
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one of them is free energy dominated or Ej = (EiE.) ,and the
other is constrained energy dominated E,. = (Es.Ey)

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 )

11- the fields E

E,. are orthogonal ( will be discussed further in

qf » “qc

the section: Maxwell’s equations of energy fields )

12- 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 space varying field , full expansion in space

% 3—;% (Es )= aais =E4 ( energy expands from a packet state to
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become a space varying field )

b-constraining of free energy fields takes the form

[[[ E¢s dx dy dz = E, ( free space varying field is packetized-
reduced into a non varying state ) , (3-5)
c- for free time varying field

% (E;) = ‘aait =E,; , and constraining [ E = E; (4-5)
13- for constrained energy fields E . , E,. , integration is the
mathematical expression of free energy expansion by variation in
space or time, and differentiation is the corresponding
mathematical expression of energy constraining in space or time
a- for constrained space varying field , expansion in space is
defined as [[[ E; dx dy dz= E, ( expansion of constrained space
varying field )

b- while constraining takes the form
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d dy d

9 . .
3% 3y 02 (Ege ) = % (Esc ) = Eg ( reduction of constrained space

varying field into a packet state-non varying in space or time ),

(5-5)
c- for time varying field
expansion in time [E, dt=E. , and when being constrained
O (B )=E 6-5
at ( tc ) = bt ( - )

14- energy field ( free-constrained) expansion inside the quanton is
more or less a process of differentiating two variables
15- expansion of ( free- constrained ) energy fields by variation in

space or time follows differentiation of two variables rule

S (fx)o(x)) = 3 ax) + = f(x)

results of an energy expansion process inside the quanton =
expansion of the ( free -constrained fields ) +

constraining of (free- constrained fields)

let’s consider the case of expansion of free space varying field Eg
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9

0E 0E
as (g) = EIE dt = Esf Etc (7'5)

inside the quanton or
(this step will be further elaborated in the chapters : quanton
degrees of freedom and the role of Maxwell equations in the

evolution of the quanton )

16- similarly for the case of free time varying field
d LOE OE
at (E) =¥ fE ds = Esc Etf (8'5)

Now the quanton energy density equation

Eq = (2_155 fE dt )(fE ds aait )=(Esf Etc)(Esc Etf) (9'5)

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

corresponding mathematical operations

process Free energy | Constrained
energy field

expansion differentiation | integration

constraining | integration differentiation

table 1. mathematical expression of energy

expansion /constraining inside the quanton

17- the quanton’s four degrees freedom are the sum of free
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energy fields’ degrees of freedom plus the constrained energy
fields’ degrees of freedom or

Dof; = Dofs +Dof;. + Dof; + Dof,. =4 (10-5)
18- it is understood that the space varying energy fields ( free and
constrained ) have three degrees of freedom or

Dof +Dof,. =3 (11-5)
while time varying energy fields ( free and constrained ) have one
degree of freedom or Dof + Dof,. =one (12-5)
19—-energy fields E, Eis ,E,., E,. do not have the dimensions of
energy , but their product (E, ) does have the dimensions of
energy density which is defined as energy divided by three

dimensional volume [E,] = [-——2] = M L™1T~2
volume

( later , it will be shown that this energy density is in fact four
dimensional that expands in 3 D space )

20- as free energy fields expand , constraining of the expanding
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fields takes place

i) 0E\ _ a_E a_E
&(5)' as+f(6s)ds°r

i} 0 OoE 0E -
—_ =— [ —) = —_ +
o (Eg) o (as) os constraining term

3 3 (OE\ _ OE 3E
and a(Etf)=a(E)— ot +f (?) dt or

] d (OE dE ..
—_— —_— —_— — — +
" (Eg) = ” ( at) - tconstraining term

and so on for higher order derivatives, and this process represents
the expansion of the free energy by variation in space or time
which must be accompanied by constraining while inside the
quanton

21- as constrained energy fields expand , constraining of the

expanding fields takes place
[ (JE ds)ds=[E ds+= ([E ds) or

[ (fEds) ds=(f E,c ds) ds = [E ds +constraining term, and
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[ (JE dt) dt =(f E dt) dt =[E dt +> ([Edt) or

[ (JE dt) dt =(J E, dt) dt =[E dt +constraining term |,
this means that expansion of constrained energy fields must also
be accompanied by constraining of those constrained energy
fields

22- when energy is released from a field constraining process

For free or constrained energy field as in (20) or (21), itis released
in the packet state E=E; E; ( energy non varying in space or

time ) in other words , released energy cannot take the form of

E; or E; as either of those forms of energy do not exist
independently

23- 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 )
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24- energy degree of freedom must be identical in spatial

dimensions for ( Eg, E,, , Es,) for each field otherwise energy

sy
field is deemed to be unstable

25- an energy field expansion process results in an expanding
field plus energy constraining , so it is expected that the total
energy content of the quanton (or anti quanton) to decrease

during the process of expansion

26- since the quanton is a quantum entity , its packet energy — 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 orry) , while an energy degree of
freedom- which is defined in terms of the constant (c ), is justa

mechanism of division of energy between the various space and

time varying fields
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27- recalling point (7) , fields of the following forms do not exist

independently
a- aa—i aait ( energy field can not expand in space and in time

simultaneously without having a constrained part)

b— (JE ds [E dt) (constrained energy field expand in

space and in time simultaneously without having an free
expansion part)

28- 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 has the majority of Dof’s

29- for the quanton , the free energy field is the dominant while

for anti quanton , the constrained type of field is the dominant type
30- the packet in this model assumes two roles

a-the packet energy : total energy of the quanton which is defined
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as E,=>-w=[ Eg dV (13-5)
b- packet state which is the result from constraining process

and definedas E = E; E;

( energy nonvarying in space or in time)

6. Bridging the gap between mathematics physics of energy
constraining

1-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

2-when dealing with expansion of constrained energy fields
integration is the physical equivalent to mathematically
maintaining one function as a constant

3-expansion of two energy fields of the form

9 OE O, _ 9E O
o~ (o 3c)=G; 5 NJEds [E dt)
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Could not be in the form (5= 2= )+([E ds [E dt )

Since the energy fields (—E —)or (JE ds [E dt)

are unstable in this form as the quanton is in the process of
formation and free or constrained energy fields could not exist
independently

4-The quanton energy density equation

= ( ais aait) ([E ds [E dt) ,expresses two physical entities

( free energy fields : ( —E a—E) 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)
5-recalling points (13), (14) from previous section , for complex

Energy fields ( free /constrained)
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Eq = Es Egc Eis Ec €nergy constraining which happens through

Quanton expansion in space is defined as

% (Eq) = %(( Est Eec)( Esc Egr) )

0Eg 0E 0 Eqc 0 Eg
( asf fEtc dt )(f Esc ds th ) +(f Esf ds att )( s fEtf dt )
= (Esf Eic Esc Etf) + EGE, (1 '6)

6- when dealing with Energy field expansion inside the quanton
there would be two terms as a result of the expansion

a-expansion term : differentiating free energy fields *integration of
constrained energy fields

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

7- energy expansion process inside the quanton , involves

both free and constrained energy fields , and to avoid confusion

while using the gradient operator (V) for both types of field
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expansion ,the use of the differential / integral operators will be
maintained as (% ) for expansion of free energy fields and ( [) for

the expansion of constrained energy fields inside the quanton
8- when dealing with energy expansion we will use the
wave like form Eg = (Egf E¢) (EscEys )
while when dealing with fields and energy interactions
the form Eg = (Eg E¢r) (EscE¢c ) Will be used

7. Energy Degrees of freedom

1-as energy is allowed to vary in space or in time, it is said to have
an energy degree of freedom
2- the quanton energy density is defined in terms of the degrees

of freedom of its wave parameters ( w,k,or ry)

3-E4 ( quanton energy density )will be shown to be directly

. 1
proportional to w*, k* or —
Ig
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4- while the energy density of the quanton is defined in terms of

wt, k* or r% , however the energy fields are defined in terms of
q

Field strength or in terms of the constant ( ¢c) in the form of

Dy =cPolss | 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 (¢ ) )
5-for space varying and time varying energy fields , where the
resultant energy density is in the form

Eq = (Esf E¢c)(EscEr ) and not in the square root form

Eq=\/Esf 2+ Egc 2 + Ey 2+E 2
this multiplier form allows (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
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dimensions

6-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 following

a- the constant ( c) represents the relationship between energy

field expansion by variation in space and in time , for the wave

parameters of the fields E,., E

lI’tc ) lI"sf where lI"tc = eJot ’ lllsf = etik(x+y+2)

U = P Yy
oY _ - OPsr _ .
% =-Jw lI’tc , ’ ;I:(f _jk lIjsf

(%_T) - ?j_t (Wt Wee) =Pt a:;tc =-jo PP
(aa_:l:) = ?)_x ( lIjsf lIJtc) = % lIJtc= Jk lI"sfll"tc

Cr) _jo Wy

ot =)0 YWY W

— =-— =C 1'7
Gh ik b k (-7)
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which is the relationship between rate of field variation in space

and in time

b- recalling the Lagrangian (L) of an actionas ——- — =0

given that momentum P= %

we get oo or alternativel oL - X =c
g at  ox Y%~ x

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

c-the same result can be obtained directly from the energy

2.4

momentum relationship E?= P?c?+ m,?c

differentiating both sides 2 E dE =2 P dP

dE _ , Pc dE _

d—P—( ?)c ,andE— c

where for space fabric case ( m,=zero),E=Pc

which is an alternative definition of the energy degree of freedom

6-both results of (a ) and (c) are equivalent , given that
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lIJ = lI’sf lI’tc

using the Schrodinger equation ,for time and space derivatives

_ov_ _JE
at 2mh
= Jp_
le_ 2mh
a _E_
Ot ="=¢ (2'7)
Vy p

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 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

1-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
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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

2- the energy degrees of freedom can be classified as follows

a- active ( actual degrees of freedom ) that belong to the energy
fields inside or outside the quanton

b- kinetic degree of freedom which expresses the propagation of
energy fields (outside the quanton 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)

c- scalarized degrees of freedom : when a degree of freedom of an
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energy field becomes part of its intensity parameter instead of its

strength parameter ( discussed in the section : normal mater

quantons)

8.The superposition principle inside the quanton

1-the linear superposition of energy fields still applies inside and
outside the quanton 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 / constrained ) and
b- have the same degree of freedom
Esfi + Egj =KDt Kggj Dgr
= (Ksrit+ Kgfj) Dgs (1-8)

(Esfi Etci )¥(Esfj Ej)=(KsfiDsr) (KeeiDee) ¥ ( Ko Dr) (KigjDie)

=(Ks£iKeei ) (DseDec)* ( Ksfj Kigj) (DsgDyc)

= (Ksri+ Kfj) (Kiei + Kiej) (DseDyc) (2-8)
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while the superposition of fields of different nature ( free /
constrained) or fields that do have different energy Dof’s
the superposition is done by adding their field strength ( ie
exponential degree of freedom ) and multiplying their intensities
2- 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 inside the quanton will not be a linear
one instead , it is an exponential superposition where
Esti Esej =(KsriDse)( Kgej Dsc)
= (Ksfi Ks¢j) (Dt Dy ) (3-8)

Est Ec =(KstDgr)( Kic Dyc)

= (Kst Kic) (Dsf D ) (4-8)
and for the quanton as a whole

Eq =(Esf Etc)( Esc Etf) = (stDsf)(Kthtc)(Kschc) (thth)
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=(K,s Ky Ko Ky ) €P0fsrtDofictDofsctDofir — (K K, K, Ky ) c*
(5-8)

3- inside the quanton , 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

9.Definition of directional field directional components

For free space varying fields
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Esf=\/Esfx 2 + Esfy 2 + Esfz 2 (1 '9)

and space varying constrained field

Esc= \/Escx 2 + Escy 2 + Escz 2 (2'9)

for spatially varying fields

Esx= Estx Escx 5 Esy™ Esty Esey (3-9)
Es:= Estz Esez s (4-9)
And for time varying fields,

E.= E Eq. (5-9)
Those are 8 components , 6 that vary in space and 2 that vary in
time 3 are constrained space varying and one is constrained time
varying , and 3 are free space varying and one is free in time
, it is worth noting that
1-spatial and time varying energy fields cannot exist

independently of each other , as discussed previously
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2- the quanton fields Eg, E,. , E, E;. neither have the

dimensions of energy nor the energy density but their product

has the dimension of energy divided by three dimensional volume

10.Dimesional energy symmetry (DES)

Dimensional energy symmetry is the mechanism which ensures the
uniformity and homogeneity of energy under inflationary
conditions , it expresses the uniform energy density expansion in

3 dimensional space or the equipartition of energy

given that E; = (EiE. )( Esc E¢) energy as it expands in along the

X- axis % (Eq) will not only give as the result of the expansion

0 Eg 0E
( axf fEtc dt )(fEsc dx th) +

( [Eg dx a;t“ ) (a:% [Ey dt) , but it will be of the form

i) i)
x (Eq ) = x (EsttcEsc Etf) =
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i) 10yd 10zd 10
ax (EsfxEscx) Eﬁa_y ( snyscy) X 5t 9z ( sszscz)Ea (Ethtc)
ot ot ot

= ( (2—)(5?%)(:”6—2—>( Eg) J(Eeo) dt )*

(J J J(E) dx dy(é%)dz(gftz%) (fﬁ—)(Ef )) +
J J [ dx dy(ﬁ)dz(é%)) (fﬁ—)( Ee)) *
((%)(é%%)(%%)(&dd (B dt (3))

0x _0y _0z
ot ot ot

given that =c

9 9 E, 9E
S (Eq) = (2 [Ey dt)([Eds =) +

OE . ) 9
(JEgds =) (5 [Eye dt) = - (Eq) (1-10)

Note : we applied the chain rule for differentiation and
integration by change of variables
We can clearly see that as energy expands along one axis ,it must

not only expand along other spatial and temporal axes but be
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constrained along the spatial and temporal axes as well

we conclude that
1-events in one direction are immediately reflected in the other
spatial and temporal directions, and by the same magnitude
2-the uniformity and the homogeneity of space fabric is ensured
through the role time plays as the link between all the three spatial
axis ( and via the constant (c) )
3-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 c )
where the degree of freedom parameter

Dof; = Dofy + Dof+ Dofy + Dof. =4 (2-10)

Energy field strength parameter Dy = DD DDy = c* (3-10)
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D, =c3 , Dy = cPft | D, =cPohse = 3-Dofst  (4,5,6,7-10)
Di=c , Dy = cPfv | D, = cPOolte= c1-Dofu (8,9,10-10)
Dofyy, =Dofyy, =Dof, (11-10)
4-the degree of freedom of constrained space varying field must
be identical for spatial time varying components

Dofsy = Dofs, = Dofy, (12-10)
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.2. shows energy density expands
uniformly inside the quanton as it’s defined in terms of (c) instead

of the quanton wave parameters
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Eq q Eq= hjw
Dof Dof
Egf / ”

S2
ESC Dimensional
energy
symmetry
(DES)
By o | e [ T— [Ts3
as
Etc \ T

Fig. 2. role of dimensional energy symmetry in ensuring the
uniformity of energy distribution inside the quanton

11. Energy density / Degree of freedom relationship

when assessing the relationship between the quanton energy
density E; and its wave parameters , two methods will be used ,
and as it turned out , the two are equivalent , first is the simplified
method which is discussed here , and secondly , the analytical ,

which is dealt with in the section : energy field parameters
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a-simplified method

based on two basic assumptions

1-high symmetry , the quanton volume can be

represented by a highly symmetric 3 dimensionally symmetric
shape (a sphere) given that (2r, =2),

2- the uniformity of the field inside the quanton

the total energy at any radius (a) can be defined as
=he a
E(a) _qu (rq) , (a< l‘q)

under such assumptions , the following relations would be used as

an approximation

- _h
E,=J, EqdV = EqVy = w (1-11)

where E, is the average energy density inside the quanton
, Ep : packet energy ,

based on assumption of uniform energy density inside the
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3

4
quanton, V, = 3T Iy

. 2 A

glventhatw=kc=“T:,k=T"=T1:, g =5 (2-11)
4 4 3 4 4 .3

Va3 =3m(ig) =3 75 (3-11)

This shows that the quanton volume can be defined in terms of the

parameters k , w , this indicates that the relationship

E, = qu E,dV = E; V, is notonly avolumetric relationship but

an energy degree of freedom as well , now the energy density can

Be written as

_ Ep - hw _ mc ] . \
Eq = qu dv (2,1)(‘*3_“%3) (l‘q w) , substituting for I

3hw

_ _ 3hot
97 (2m@n)

(&) = e (4-11)

8mdc3

and this is a very important relationship since the term

3h

pecacilils constant , in other words , (5-11)

Field energy density inside the quanton is linearly proportional to
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the four degrees of freedom as expressed by either ( w*,k* or % ),
Tq

3h

define hy = % (6-11)
By =hgw! = hykc'= hZ5 (7-11)
substituting E, =E, V, = h, V, 0*

from ( 2-11 ) and given that w = kc ="T:

Yoo _ (lys o @1 gpg T @1 (8-11)

Va1 Iq1 0,3 rq1 w2

12 -Enerqy constraining and the release of thermal energy

1-as the quantons expand , field constraining takes place
( transformation into a packet state — energy non varying in space
or time)

2-Energy constraining during quanton inflation as follows

aEsf aEtf

5. ot )must be accompanied

a-Expansion of free energy fields (

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

accompanied by an constraining of part of the expanding field

OE OE¢c
a)

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

for the free type of energy as it expands

aEtf

[(Esf Etc)(Esc Etf )] - ( gl fEtc dt ) (f Esc ds )

aEtc

+(/ Eg¢ ds )( s = [ Ey dt)

aEtf
7 ot

0Egs _ - _
Sf =Es fEtc dt = E, fEsc ds =Eg = Eyr

OE

and ([ Eyr ds %)= E; B, (G [Eydt) = E, E,

the results of field expansion inside the quanton can be defined as

a- expansion term :
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9E, OE _
( asf JEe dt ) (J Esc ds af) =(Egf Eec) (Esc Egr )

Corresponds to the expanding fields which expand through
variation of energy in space and in time ,
the nature of expanding fields is the same as the original type of

fields ( though with lesser energy content)

OE(, ,0Eg.

at)(a

b- The constraining term : ([ Ei ds

. J Ey dt) = Eg E;
represents the release of energy in a packet state which is due to
the constraining of part of the free and constrained fields

this nonvarying energy expands and is released from the quanton

in the form of radiative energy , fig. 3. Shows the expansion of the

quanton and the subsequent release of radiative energy
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a E expansion term
( q) J &L [Ecd0) »| DES ok aEq
ds (JEg ds 25 ) os
ﬂk
no
Further v

expansion

constraining
term Release of

OEqc o _ge
([Egq ds =) radiative

ot
oF energy
(5 [Eg dt)

Fig. 3. Quanton energy density expansion process

13.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 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
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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 ( 107%) , reflects the high degree of homogeneity of
space fabric it self as it releases radiation during the free
expansion process , and, in fact energy constraining inside the

quantons is behind that release of this radiation energy
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14. 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

1- as the quanton expands from a volume (V,; ) to (V)

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

. V, r . . .
Following manner V—“Z = (:—2)3 which is expected in case of an
ql ql

expansion in three dimensional space
2- 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 the quanton (as a quantum
q

entity ) is governed by Planck Einstein relationship ( function only

.. hk h
in its wave parameters ) , namely E, = hf =2—: = i
q

the relationship between quantons of different energy content can
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be put in the form E—-—_ iy A . £

which means that the quanton radius ( and the wave length

of its characteristic wave behaviour are inversely proportional

to its total ( packet ) energy content

3-recalling here the first concept upon which this model is based
namely the Dof relationship between energy density inside the
gauanton and its wave parameters

energy density inside the quanton can be assessed as

<]

P , then

or E, =—
q Vq

Tz (2T

qu Epl VqZ
. . E V.
substituting for (=2 )=(-%) ,and (-2 )=(-2)3
Ep]_ qu qu qu
r
r

we get %2 =)t (1-14)

which deviates from what we would expect in a classical

QUANTON BASED MODEL OF FIELD INTERACTIONS &Y



volume / density relationship of the form 2 =2 = (13
er V2 r2

and this is due to the fact that energy density inside the quanton is

. . 4 3
inversely proportional to r;” and notto r,

this previous relationship can be obtained directly from the

equation (6-11) , namely E; =w*h :— or

constant
)

Eq = ( o

so 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

15.Mechanism of guanton splitting

this model for quanton splitting serves as preliminary
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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 , namely

a-splitting action of the quantons due dimensional energy

asymmetry

b-the sole release of energy from the quantons

as for the first mechanism

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

1-the two types of fields inside the quanton ( free Dominated E
and constrained dominated E,. ) interact, creating a binding

relationship but since the energy Dof’s (i.e field strength) of both
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fields 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

( Egry Eigy ) for quantons and ( Eg, Ei, ) for anti quantons -
discussed in the section :quanton field interactions )

2-the unbound field is at the origin of the quanton inflationary
energy , which has a greater potential ( in terms of the quanton
total energy ) than the quanton binding energy , as a result, it
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- to release thermal energy to maintain the relationship E, = l;—‘: or

b- to split thereby reducing its overall energy content and allowing
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for further expansion

stage (2-3) dimensional energy asymmetry occurs and quanton
splits

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

E r k . .
content , (EL2 must be equal to r"—l = % = k—z , while Ep, still equals
pl1 q2 1 1

E,; ) , this conflict causes quanton to split as a mechanism to

restore the relationship
(rg) =(3)=Tq1 , Epg= 2" =2

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

q

stage(3) quanton expands further

following quanton splitting its packet (total energy ) becomes

Eps = %, while wave parameters (w, k) must expand further to
satisfy the relationship 2= 2t='4-Ta -1
Ep2 w; kg rge 2

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

fig. 4. Provides an illustration of the quanton expansion , splitting

cycle while table 2. provides a summary of those stages and the

corresponding quanton parameters

reduction
Quanton —* in quanton >
splitting energy l
y
P quanton
inflation
Quanton
inflation Quanton
under self < temporary <
interaction of stability
unbound
energy fields L
A
Release of
thermal
energy

Fig. 4. cycle of quanton splitting and subsequent inflation
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stage (1) (2) (3, 4)
Total quanton Ep1 Ep 3 Ep1
energy : E, 2
Wave (O Wy <@
parameter o X 2
quanton energy Eq1 Eq < Ea
density : E, x3 16
Quanton Iq1 X Iqq >2r1y
radius r,

Quanton Va1 x3Vyq >8 Vg1
volume V,

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

this mechanism is such an inefficient one 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 on the other hand minimizing the

thermal energy release , it is clear that quanton splitting and
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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

a simple explanation lies in the fact that all the quanton energy

fields are involved in different interactions , mainly binding ones

while energy in a packet state 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

16.mathematics behind constraining

1- as the quanton forms , the nature of the energy field changes
( from free to constrained )

2- to perform such an operation energy fields must transit through
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a packet state ( energy that does not vary in space or in time )
3-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

d ,OE ] ]

3s (E) = 3s ( st Dsf lIjsf) = st Dsf E(lpsf)

= s\ - apsUKS)

=Ko Dgs [(€7) (s | (1-16)
=[ st Dsf ( eiks)][ Ks Ds € (ik)]

OE : 9E

= (E)( Ks Ds € (]k))= (E)( Es)

J(E5) ds= ( K;Dse /0045 (2-16)
= [KicDic (e7%)] = [Eds (3-16)
b-for the evolution of the constrained time varying field

d OE d d
a3t (K) = % (Kie Dys W) = Ky Dys a(ll»'tf)
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=Ky Dy [ @°)( eali®?) ] (4-16)

=[ K¢e Dee ( eimt)][ K; D¢ (e(iw)) ]

oE
= (?) ( Ep

J( E¢) dt =[K, D, (e~ /0w dty j (5-16)
=[(Ke Dec (€79 1= [Edt (6-16)
while evolution of the type — (—) =— f E dt and

E (K) =— f E ds a more plausible, such a case will not

result in a quanton field arrangement where the inflationary and

the binding Dof’s would not correspond to the existing values for

dark energy and dark matter

and for the quanton expansion and constraining terms

a-Expansion part

as mentioned earlier , the expansion of constrained fields is

handled by integration process
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d d

3s (Eq) = &(( Est Eec)( Esc Eg) )

= KsiKic Dsr Dyc g_x lI"sff P, dt )(Ksc K Dsthff P dX% lIjtf) (7'1 6)
- .

= Kgf Kie Dgs Die( —]]_oo Pgs lIJtc) (Ksc Kif Dy th)( % P ll"tf)

= st lI’stsf)(Ktc Dtc lI"tc) ((Kschc lI’sc)(th th lI’tf)
= (Esf Etc) (Esc Etf) = Eq

b- constraining term

0 Ec

5 )

9 Egc

S

(f Esf ds

=[(Ky¢ Dyt €59°)( Ky Dieen 9N K Dys e %) (Kyg DycDyg V)]
= (Kst Kie Dys Dy € 99 (79 (K Kig Dy Dy € e 0)

= K, D, K, D, = EE,

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 )
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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 )

17. 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 w rad /sec

(=2nf ) and the space varying field , where r, (= E ), such that

 rg = constant = rtc , 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 Py =™, P =e O, Py = e, Py = el

the free energy dominated wave parameters

W= ( Psr Py ) differentiating both sides w.r.t time
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Ogs — 0Py —_
a_tq = a_tt lIJsf =-JW lI"sfll"tc

Py _ 2y _ 2
atzq = atztc lI’sf =W lI"sflljtc

while differentiating w.r.t (x)

Wgr _ Yy

ax ox Wi

g _ 0%y - L2
axzq = axzs lIJtc_ -k lI"sfll"tc

. 02 02 -
For a wave equation —2t' = 224 4 pe satisfied
ot ox
P Wie _ 2 (B Wsr Ve -
o = (5 v ) Or (Egf)e= c? (Eq )xx as before (1-17)

which is the PDE forth free energy dominated field
similarly ,for the constrained energy dominated wave

Poc= (P Pyr ) differentiating both sides w.r.t time

g _ Oy
ot ot Psc

Pyge _ Py e di fati

sz~ = a2 Wsc » while differentiating w.r.t x
alI’qc — alI’sc

ox ox Wir
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62 lIJqC — aZ l'*'sc

9x2  ox? Wi
. 8% Pgc 2 02 Pgc . g
for a wave equation —-— = c“—— to be satisfied
ot ox
Py _ 2 e W -
atztf = Cz ( ax2 ‘l’_i) or (ch )tt = CZ (ch )xx (2'1 7)

this PDE for the constrained energy dominated field,

which shows also how a wave equation of space and time
varying fields would look like, but does the quanton energy
density equation in its differential / integral form really represent

two wave equations ?

0E

a-For the free energy dominated term ( ™ [E dt )

Differentiating with respect to time = ( 2= [E dt)=

dE 0

[ EHZ () [Eag+[3 2 (E db)]

i}

differentiating again with respect to time
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aEa

Sre (25 fEde]+% [ 2 (fE dn]

=[cCH L G IEd]+ [c 2 (25 Z(fE dt)]
{22y LEay+ (¥ L (Ed)]

[ () fEdt]+2e [ (2 SUE A+ 2 L (JE ay )
for the same energy type differentiating with respect to x
(2 JEdt) =[S () Ed]+[3 axmdﬂdt)]

E

=[5 (3) JEd+[3° 2 (JE db)]

differentiating again with respect to x

10E 0

SIS (2 JEdr]+2 (228 2 (fE a)

ds

(5 Go) B a0+ (6% 5 (JEdol

1 0

c Ox

10E 1

[ (g) ~(E dt)] +[ -~ = atz(fE dy) ]

= 2 Eag+22 (2252 (e dprd? 2 S (JEdD)]
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by comparing the results of both double differentiation

92 d
atz( = JEdY) =c2 - ( 3= [Edt)

which is customary form of for a wave relation

b- For the constrained energy dominated wave

Eqc= JE ds Z_f , expanding in x direction

0 OE

S([Eds3Y) =[(JEds) 3] +[[Eds (3]

1 0 OE

= (FUEdTHIEds & LGD]

0 O0E

[2UEd) 1+ [Eds 2ED]

differentiating again with respect to x- axis

0 O0E

S [Z(Ed)S I+ 2 [Eds =(3)]

1 0 ,0E

S UEds) 2L+ (JE ds) * GO

0 OE

122 (Eds) SCH2 fEd = o=

0 O0E

S Ed L2 L JEds) 2EH 1+ E as 25 (20)
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when differentiating with respect to time

0 O0E

S([EdsSl) =[(3) 5 (Eds) S ) +[ [Eds £ (50 ]
=[c ~(JEds) S 1+[[Eds =) ]

differentiating again with respect to time

0 OE

S (JEds2 )= 21c 2 (Ed9) 2+ [[Eds 22D ]
=[c(Z) 2, (JE ds) 2 +e 2 (E ds) & Cy
&2 JEds)2E pfEds 235 )=

S UEd) E2[c 2B ds) = EH1+{(E ds) I Dy

by comparing the results of both double differentiations

S (JEds 2 ) =c2T (JEas 2 )

which is the usual form of the wave equation
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18. guanton evolution and degrees of freedom

evolution of the quanton takes place as both free fields
(Egp) and ( Ei¢) coexist
1-as free energy field expands by variation in space It must vary in

time , so , a constrained time varying field appears

;(—) = [—(—)][f( —) ds —(—)(f E dt) (1-18)

2-as the time varying field ( E;; ) expands , a part of it must vary in

space in the form of constrained space varying energy field

a-=(2) = =( %) (5 dt) =(=-[E ds) (2-18)

and since non of the fields possesses all four Dof’s neither field
can exist independently , now the quanton energy density

equation becomes

E = (_IE dt )(fE dS—) _(Esttc)(EscEtf) quqc (3'18)
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which expresses two apparently separate ( but otherwise linked )
fields

3-for time constrained energy field (E,.),its energy Dof equals
one third of the corresponding free energy field ( Ey)

4-for free time varying energy field( Ei; ) , 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,,

Dof; + Dof,, =3 , Dof; + Dof.=1 ,

which gives the following results

Dofy = 2.25 , Dof, = 0.75

Dof; = 0.75 , Dof, = 0.25
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Fig. 5. Shows the evolution of DOF’s of various fields of the

quanton as it forms

E= E,E

Fig. 5.tree diagram for the evolution of the degrees of freedom of
quanton’s energy fields

5-for the quanton system 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
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6-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 )

7- (unbound ) free field is manifested in the form of quanton

inflation

2.25.0.25
D, Dy, (unbound field strength )—S;Sf gtf; = mam =20 (6-18)
sc Ytc ’ ’

unbound free Dof =( };(free Dof) — ) (constrained Dof)

= [ (Dofg) + (Dof)] — [( Dofg.) + ( Dofi. )] =(3.0-1.0 )= +2

19.Variation of guanton energqgy fields with time

not only the unbound energy fields E, Ei, of the quanton

(or Eg., Egc 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
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density inside the quanton

19.a-Variation of space varying energy with time

Qs _OBsr Ox _ . OBy i
ot ax ot ax (1-19)
O0Eg _ .

a_xf = jKEg (2-19)
OEst _ .

a_tf =] kc Esf (3-1 9)
b- _time varying energy field variation

OE .

a—:f =j w Ey (4-19)
c-Relative rate of Variation between different enerqy fields

st 0% = (jkeE = DL oo O 5-19
aEtf Ix ( at) al;:f) = (] C Sf) (]WEf) = Etf = th ( = )
the same results can be reached when considering the wave
parameters of energy fields

9 9 1

o= Cor) (@) (70) (6-19)

given that P = eIt ,a""f = jo Py
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- j RS _—
lIJsf = e+]k(X+Y+Z) ’ Kf = Jk lIJsf

0Py _ 1o _ o _ .
g kK 1 = constant , (7-19)

0 Eg¢

. dEy _ - .
while from before ?‘f =jo Ey , —==jk Eg
dEg _ 1w E Ey_ D .

d= 22 2 2 2d=d which means that (8-19)
O Egf c k Eg Esf  Dgf

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

20. Enerqy field parameters

while the energy degrees of freedom of the quanton total energy

(packet energy E;) are in terms of the wave parameters (k, w, ry)

, the energy degrees of freedom for the energy fields are in terms of
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the constant (c ) as pointed out earlier , this is because the
constant (c ) is what determines the relationship between the
rate of variation of space and time varying fields ,

previously , the energy density constant (h;) was determined
while using an approximative method, now the analytical method
shall be used to assess it

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 fields can be put

as Eg ¢ (X) = Eg e_j(%) ( free energy dominated field )

Eqc (X) = Eg e_j(ﬁ) ( constrained energy dominated field )
and the quanton energy density is in the form

=i
Eq = (Esttc)(EscEtf) = qu ch =Eq e ™ (1 '20)
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E, : represents the average energy density over time

to assess the entire energy stored in both fields , the quanton

packet energy would be equal to the volumetric integration

x+y+z

E,=2%= [[| Eqe ™ dxdydz= (2-20)
x+y+z
=(2)3 fff E, e 757 ax dy dz ( symmetric integration)
X, Y, Z=00
X+y+z
=8 (1) Eq e 1 | =8 (r)* E,
X, Y, z=0
_ ho _ hot
Eq 16mry3 T 16mtc3’ (3-20)
where ﬁ = h, ( energy density constant ) (4-20)

to relate the average energy density E, to it maximum value

Eq, Over time, we use the quanton /anti quanton wave model
1 1 E

Eq=; (Eqf + CEqc)* 5 (- + Eqo)

and since Eg, = cEg
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E,=Eq, COS (;—r:-wt) Eqco COS (;—r:-wt) = Eq, COS 2(%—wt) (5-20)

the average value of a periodic function is defined as

_1
== f, Eqo dt (6-20)

E, =2 [} cosz(——wt) dt (7-20)

q 0

the value of this integration equals to (%)

E,, =2E,= —— (8-20)
here , the quanton is represented by an equivalent volume = 8 rq3
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

= Z?" 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

oy = Eq (8-20)
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while in terms of the wave parameter (k ), or the quanton radius

the quanton energy density takes the form

) k4 C4 = hc
16 ry*

Eq = (16 4 ¢3

(9-20)
energy as it expands by variation in space and time , it has four

degrees of freedom, this can be used to define the various

space and time varying fields

h 21 constant
-— k4 C4 = constant * (— 4 C4 =—¥* C4 10-20
9 16nt 3 ()\ ) 4D volume ( )

E

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

can be put in terms of the wave parameters (k ,w , rl)
q

table 3. shows the main differences between the analytical and the
approximative method , and shows that both methods are

equivalent and this is mainly due to the homogeneity and
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uniformity of space fabric

parameter Analytical method Approximative
method
Integration volume | Universe volume N/A
Equivalent volume Universe volume A . 3
number of quantons 3 4
Quanton shape cubic spherical
Quanton Each side =2 r, Radius =r,
dimensions
Density constant h, h 3h
16 * ¢3 8 mo¢3

Energy density E, (=2 %k
inside the quanton 1% 2 (- )Eq
Free and Inside and outside Inside quanton only
constrained field quanton (both

Propagate

throughout space)
Vacuum energy Eq Eq
density o,

Table 3. difference between the analytical and approximative
method of determining the quanton energy density constant h,

the energy degrees of freedom which can be put as

Dq = c*= Dy D, Dy Dy = the field strength parameter of energy

fields

where Dy =cPofst | D, = cPofsc (11, 12-20)

th = CDOftf , DtC — CDOftC (13, 14'20 )
h - 4

Eq= oz ktc*= Kq© ¢ 4 (15,16-20)
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h

s k%) can be put as

the quantity K, * = (

K, * =hgk*= KK KK (= energy field intensity parameter )
(16-20)

+[ n
where Ky =K, = Py k (17-20)

4 h 4 h w
Kse = Kq = ’m kK, Ky =K = Kq = (m) " (18-20)

h
16 t# ¢3

it must be noted that while ]i—" = (

. )=hy, = constant,

its fourth root is not a constant, 4/% or 4\/% # constant

the division of the field intensity parameter does not follow the
energy degree of freedom but follows the division of field types
( free / constrained and space or time varying fields ) otherwise

energy fields E;; , E,. or E;. , E; could exist independently

one can be drawn to think that the division of (K, *) between

various energy fields such that Ky = K, Dofsr = Kq 2, or
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Kir = Kq Dot put since there are no wave parameters in nature of

k? or w %> due tothe symmetry of the wave behavior between

various fields which is previously defined as % = %

w
— = constant
sf k

this leads to the following result : K = K. =K; =K = Kq4 (19-20)

Finally , we can write the energy fields themselves as

225
- - Dofgs o, =*(__h 225y, = *_h_ <7
Esf Esfo lIjsf Kq Dq lIjsf 16 4 ¢3 kc lI’sf 16 ¢3 rq lI’sf

(20-20)
Esc = Esco Wse = Kq DqDofsc ¢SC=4 1611T k %75y, = 41\/;& Wy
16wt & r
(21-20)
Eie = Erco Wi =Kq D" Y= m % 025y, =4\/% (:(;_25 "
a
(22-20)
Eis =Eiro Wir= Kq D" Py, =i/$ % cO75 e = 4\/% c‘:75 "
a
(23-20)
Est Mo Do 25 W _ Dy 2 bt _ 20V (24-20)

Dof = Dof =
Eie Kg Dg "% Wge Dg 7t Wrge Pc

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

21.Dimensions of vector enerqgy 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
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dimensions , in addition to energy dimensions and degrees of
freedom for each energy field

the quanton radius ( ry ) and , its volume (V, )are not constant but

rather inversely proportional to its packet energy content , and
consequently its energy fields while V, = fn( r,?) = fn(23) = fn(é)

h
16 m# c3

and E, =Ey E,. E4E,, =( )oo4= constant *w*

w

hence V= fn (————
Esf Esc EefEtc

) ie quanton volume is dependent on the

product of all four energy field densities
dimensions of individual energy fields are expected to be as

follows

(Esp) = [ o) k €225 ]

[Esf] — M0.25 L0.5—0.75—1+2.25 T—0.25+0.75—2.25= M0.25 L1.00 T—1.75 (1 _21)

[Esc]=[4 (161:1 c3) k c975 lIJsc] = M925 [-0.50 7-0.25 , (2_21)
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h _ _
[E] = [4 ( ) W 075 ] =MO25 [-050 T-025 (3-21)

16t c3/ ¢

4 h w —
[Etc] = [ ( ) — CO'ZS lIJtc] = MO025 1-1.00 7025 (4_21)

16m* ¢3/ ¢

21 b. effect of fixed relative ratio between space and time varying
fields

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 hc¢3
E; =Egf Es= (Kq ¢*%) (Kq ¢*7)=K,* ¢? = [ k*
for time varying energy fields
= = = -2 h 2
E. =Ey Eie= (Kq ¢*%) (Kq ¢*7)=K* ¢ = |(D)

the relative ratio between space and time varying energy fields

EstBse = constant = c?2 , the ratio of the space and time varying

E¢f Etc
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energy fields does vary as the wave parameters change

very high values of ( k , w) corresponding to relatively high

percentage for the share of the time varying fields, as the universe

expands , this percentage drops while the percentage of the space

varying energy fields increases comparatively

22. field represention inside the guanton

While free and constrained fields extend beyond the quanton
radius , yet an expression for those fields inside the quanton can
be provided

2- under condition of equipartition of energy in spatial axes
quanton energy fields must be at any instant symmetrically
expressed in all three dimensional space , based on this ,

each of the quanton fields is represented by concentric toroidal

solenoid
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while in the proper (own) frame of reference the free dominated

field components can be defined as

quxi* =0 (1-22)
Eqfyi” = Egri Sin (wt) (2-22)
Eqzi = Eqri COS (wt) (3-22)

and the constrained energy dominated field components

Eqexit =Eqei €OS (wt) (4-22)
Eqeyi = Eqcei Sin (wt) (5-22)
quzi* =0 (6'22)

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)
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Eqgfxi Eqgfxi
Eqyi | =I[T] |Eggyi
Eqfzi’ Eqgfzi
Eqexi' Eqexi
Eqyi | =I[T] |Egeyi
Eqczi’ Eqczi

The matrix (T) which has the angles 0, ¢,y

as its elements

and the resultant fields are Eqs = X Egeyi
Eqty =21 Eqryi >

= \'h
quz = Zi quxi

chx = Z? chxi ’ chy = Z:I chyi ’ chz = Z:I chzi

23. what maintains the integrity of the quanton ?

(7-22)

(8-22)

( Euler’s angles )

(9-22)

(10, 11-22)

(12,13,14-22)

1-Free and constrained energy dominated fields E, and Eg

are interacting through free / constrained energy field interaction

this interaction creates a binding relationship that maintains

the integrity of the quanton
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2- any radiative energy that leaves the quanton must have four

degrees of freedom ( transmission of energy through space can

only take place while fields varying in space and time have those

four Dof’s)

under such a condition , no individual field ( Ey orEy.) can leave

the quantton completely and independently , instead , both fields

can leave the quanton conjointly in the form of electromagnetic

waves

24.quanton wave form : (Q+AQ) pair

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

quantons and anti quantons exist in pairs in the form (Q+AQ)
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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 (1'24)

b-for the lower degree of freedom pair ( 1.5 Dof’s )

(qu)aq=( ch)q or (Dquf)aq = (Dquc)q (2'24)

a model for the energy fields given that E; =EiEEsE¢ = Eqf Eqc

Egf

and E,q =( f“ )(cEs.Eis) wave form is as follows
. 1
higher Dof E,; = E[ ( qu)q +( ch)aq ] (3-24)
1
lower Dof : Eyc =7 [[Eq)q+ (Eqf)ag] (4-24)

1
Ewh = 2 qu( Dg¢Dic Wsr Wict € DDy Yoo Wig)=
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=1 2.25 ™\ _ -
=2 Kqc cos((Zr) w t) (5-24)

q

1 1
Ewi =; Kq?(DcDyr Wee Wit T DoeDyc Wt Wi )=

=1 2 .15 LS -
=1 K¢ cos((Zr) o 1) (6-24)

q

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 %1
Eq= E[ ( qu)q + ( ch)aq] 2 [[ch)q + ( qu)aq]
and due to the symmetry of interaction where ( Eyr)q = (Eqc)aq

[ ch)q =( qu)aq

c 2
Eq ac qu +2* qu ch + " ch
_ 1, Egf 2y —
_Z(_c +2 qu ch +c ch ) = qu ch

QUANTON BASED MODEL OF FIELD INTERACTIONS



25.Electromagnetic waves as space and time varying fields

The difference between quanton — anti quanton pair and

electromagnetic waves lie in the fact that electromagnetic waves

propagate in linear directions, and consequently, one degree of

freedom is subtracted from space varying fields ( free and

constrained ), as it becomes a kinetic degree of freedom , this

relativistic effect is split equally between free and constrained

fields or each of the free and the constrained waves have one half

of Dof less than the corresponding quaton fields,

radiative ( electromagnetic ) energy is released from the quanton in

the following one dimensional form

Propagation of electromagnetic enerqy lonq the x- direction

The formulation of electromagnetic waves in terms of energy fields
depends on the system of units

under the (Esu) system U ( volumetric electromagnetic energy
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density ) =E? =¢? B?
1
(e)=1 =5, under such system

electric and the magnetic fields are defined as follows

E (X) Es Ec _E C(X) Esc E
Ee(x) = =0 = 2@ R g (x) =2 Zeel) R (1-25)

where E;(x) is the electric field due to the free energy dominated
field, B.(x) is the magnetic field due to the constrained field
propagating along x- axis

given that cos(kx-wt) = % (eIx—0b) 4 g-illkx-w))

define the electromagnetic ( sinusoidal waves ) E (x) , B (x)

E (%) = 3 (E(0+ ¢ Be(x) ) = 3] S0 +(Feey (2-25)
=3 (PR 40 Ege (%) Eyr) (3-25)
B (X) =7 (Be(0)+ - Eg(x)) =3[ T +(Fe] (4-25)
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-— l Egc(X) Egf 1 Egf(X) Egc -
= J (LR 42 B0 fie) (5-25)

for the (si ) system of units

U= g EZ= ulB2

Eqf(%) Eg Eic _Eqc®®) Esc E
Er(x) =02 = 2O B (x) =2t = B (6-25)

define the electromagnetic ( sinusoidal waves ) as E (x) , B (x)

E() = 5 7 (E(0% € Bo(x) ) = ;= T +(725™ (7-25)
=3 7= (I HVEEe(0) Ey) (8-25)

B (x) = ;7= (Be(0+ L Er(x) =5 =L 0 +(75™ (9-25)

1 1  Es(X) Ey 1 Es¢(x) Eqc

s (et L B fe (10-25)

qc(x) Eqr(%)
and as a magnitude, E, (x) _(J_ - “4 =) (k? c?) (Dof = 2) (12-25)
B, (x) =(—— J_ —L - ) (k®c) (Dof =one) (13-25)
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To note that

1-space and time varying energy fields leave the quanton in the
form of electromagnetic waves , 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 ejectric fietd  ¥DOf magnetic fiela  + DOf inetic = 3+1 =4 (14-25)
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 that inside the quanton

energy expansion inside the quanton is in the form
%(ES Ep) = Eq = Eg Ef Egc Eic , While outside the quanton

Esc Etf

Jeatc

it takes the form Eq =% (Eg E; )=csg, ( sf Etc ) (Geclut

Jeode )=ce, E B
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and as energy has to be ejected from the quanton , one degree of
energy freedom became a kinetic degree of freedom , and so the
quanton instead of being stationary becomes relativistic quanton
anti quanton pair

3- the difference between the two cases of energy expansion , is
due to the absence of the field component in the relativistic
(Q+AQ) pair propagation direction which means that this quanton
pair is a two dimensional one and must substitute this lost Dof
with a relativistic Dof to maintain dimensional energy symmetry
4-electromagnetic waves leave quanton under two constraints
a-Integrity of the energy is maintained ( no dispersion)

b-free and constrained fields (E, , Eqc ) 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
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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 r (qu)q (ch)aq =l 1 r(EqC)q (qu)aq
E(X) 2 sol. Ve +( Ve ] ’ B(X) 2\/8—01 Ve +( Ve ]

5- electromagnetic waves in the previous form can be seen as a
relativistic two dimensional quanton anti quanton pairs , where
one energy degree of freedom is replaced by a kinetic energy
degree of freedom as the waves are formed ,

dimensional analysis ,

based on free and constrained energy field dimensions , the

dimensions of electromagnetic field can be determined

the electric field [E] =[%]= M+05 |-05 -1 (15-25)
and the magnetic field [B] =[Ezf—jg°] = M*05 15 7000 (16-25)

[U] = electromagnetic energy density = [%] =[ ¢eE*]=ML1T2
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( € : can be chosen according to a system of units to be = 1)

U= (Ef + cBo)? = J(Z2 + VeEg Ey)?

[U] =; *4( .

e ) M) = () = (17-25)

=[ %] =M L1 T2, this is the generic non statistical form of

Electromagnetic energy density while in terms of the magnetic

Field

Esc Etf 1 Esf Etc
C

[Ul= [ 2] =c? (B, + + B2 = c2(feit 42 Behg2am -t 72

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

hc
16 t

U= ( 2(k2c))? = k* =[] =ML1T2

16 n* ¢3 )
Table.4 provides details of the Dof’s for various space and time

varying fields of the electromagnetic waves
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Dof, ( kinetic) Dof, Dof; Total Dof

E (x) 0.5 E (x)=1.75 |E.=0.25 |2.50
B (x) 0.5 E..(x)=0.25 |E=0.75 |1.50
total 1.00 2.00 1.00 4.00

table 4. How degrees of freedom of freedom are split among the
different energy fields for the case of electromagnetic waves

25.b. Differences between guanton and electromagnetic waves

The following table 5. lllustrates the major differences

Between quanton and electromagnetic fields

parameter Quanton waves electromagnetic

Kinetic degrees of none one

freedom

Nature of fields three dimensional Two dimensional

Dof , Dof,, 2.25,0.75 1.75, 0.25

Field energy density | 4-Dimensional 3D+relativistic Dof

Wave vector static one directional

(pointing vector ) translation

Viewed as Static three Relativistic two
dimensional (Q+AQ) | dimensional (Q+AQ)
pair pair

Table 5. Comparison between quanton (free /constrained ) waves
and electromagnetic waves

26.Maxwell equations of enerqy fields

as energy variation in space and time creates dynamic fields, so

we can relate the four Maxwell equations for electromagnetism to
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their original form for energy fields

we have defined the electromagnetic waves as the relativistic

expansion of quantons / anti quantons pair that is travelling through

space at velocity (c) in the form

— 1 Est Etc sc tf
E= E(( \/—\/— )q (\/—\/— )aq)

2 (CEa* E9a0)
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 =%

€o

0. : charge density

VE=V. [(F2 g+ (2 ad] =2( %) (1-26)

(EeV. Eg)q+ (E ¢ V. Eg)aqg=0 (for electromagnetic waves and
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space fabric case )
where V.E =0, V.E,. =0 (E, E . are function of time only)
Or ( E tcV- E sf)q= - ( E tf V. E sc)aq (2'26)

2-Gauss law of magnetic field

v.B =0

t Etc -
(\/—f V. Esc )q+ (\/8—0\/5 V. Esf ):;lq_0 (3'26)
(E¢ V. Eg )aq =—(E¢V. Eg )q (4-26)

3-farday’s law for electric field

VXE_-E

VxE=(J_:°FVx Eg)gqt (NivXEsc) (5-26)
aq
_r Etc tf i}
(\/—\/—VXEsf )q + (\/’\/—VXESC )aq (6 26)
0B a Etc

(7-26)
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by comparing eq 6,7 We get

Etc scC aEtf

(VXEsf \/—\/—)q (\/— )

or

0E
(Ewe VX Egf)q=- ( Ege 20, and (8-26)

Eg OE
(\/— VXE g )aq_ (\/_o\;E att )aq or

0E

(EthXEsc)aq = '(Esf at

)aq (9'26)

where g— (Eg4) =0, (ESC) =0

(Eg , Egcare function of space only)

4-ampere’s law for magnetic field

VxB =p, (j+ £, =

° 3t

where u, €,=

VxB _VX(\/—\/— E tf)q +VX(\/—\/— E tc)aq

tf vxEsc)q_l_ ( E (¢

= (\/— VX E s )aq (10-26)
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laE 1 a Egc
cZ at _cz at [( Etc)q ( Etf)aq]

E sf aEtc Esc aEtf

=2 (L 00+ (e 5 Daa ] (11-26)
by comparing eq 10 , 11 we get
(E VXE 30)q= 5 (E o 25), and
(Ew VXE g )aq =5 ( E g™ o)aq (12-26)
It is worth noting that
1- the equations (2, 3) can be put in the following form
For quantons : % = — ];—S:C (13-26)
ot
For anti quantons : Vi:j = — i—z (14-26)

at

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
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Free and constrained 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

Eis ,E (free 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 (Ei ), its rate of variation

Induces a curl in the space varying field such that

Esc aEtf

VXESf - E. Ot

in other words , the rate of variation of E

causes E  to curl into the quanton as it is formed hence , the
energy fields E ; E,. are contained into a quanton formation
5- the rate of variation of the time varying field E,. induces a

formation of a curl in the constrained space varying field E. ,
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1 Ei4O0E
such that VxE = ESf e
tf

, such that fields E ., E

are also contained in the quanton as it formed

28. Anti quanton evolution and its degrees of freedom

Initially , this model proposed anti quanton to have evolved from
free time varying energy ( E;; ) , however, through later work, many
changes had to be made to match a more refined version of space
fabric evolution from a single quanton , 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

( already discussed in electromagnetic section )

2-its role in the formation of the negatively charged particles

( electrons , down quarks )

3-anti quanton is stable under expansion conditions
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( no degeneration )

4-the interactions generated by anti quanton energy fields are

symmetric to those of the quanton ,hence, it can not affect the

space fabric homogeneity and integrity

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
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From the above degree of freedom evolution diagram , the anti

quanton would have evolved from energy fields E, ., E,. such

space and time varying fields could not evolve independently under

inflationary conditions, an alternative scenario is offered, which is

the evolution of the anti quanton form the quanton itself and

through the pathways of Maxwell’s equations , which are in its

generalized form, links the variation of both space and time

a-free dominated field splits , reduced into a packet state

OEy _
ot

[Eq ds = [ Eg ds E, E, (1-28)

then expands as a constrained space -free time varying field

[(E) ds Z(E)=[Eqds = = (Eqo)aq (2-28)

b-for the quanton’s constrained space dominated field
9
quc ds = s ( Esc) f(Etf) dt = Es Et (3'28)

then expands as a free space -constrained time varying field
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O E; _
at fEt dt = (qu)aq (4'28)

= (E5) [(E)dt=
anti quanton is the mirror image of the quanton’s Dof’s
5-For the energy degrees of freedom inside anti quanton ,
they are governed by the Maxwell’s equations

rate of variation of E ;. curls E ;. such that

OE
(E¢s VX Eg )aq =—( Esfa—tt)aq

rate of variation of E ; curls E ; such that

1 0E
(Etc VXEsf )aq =c_2 ( Esca—ttf)aq

the relationship between Q/AQ pair is governed by
( E tf V. E sc)aq =- ( E tcv- E sf)q
( E tc V. E sf)aq =- ( E th- E sc)q

6-the dominant energy of the anti quanton system is constrained

constrained fields Dof
free fields Dof

D, (unbound) =

(DtCDSC) _ c2.25C0.75 _ CZ
(Dsttf) c0.75.0.25

D¢y Dicy (unbound )= (5-28)
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(unbound )constrained Dof = ( );(constrained Dof)

—Y.(free Dof) =[( Dof.) + ( Dof.)] — [( Dofy) + ( Dofys )] =2.0

29.Lorentez transformation of energy 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 also 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

Ex, = Ex ’ Ey’ =Y (Ey +BCBZ )
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Ez’ = Y(Ez +BCBy) ’ Bx’=Bx

VE,

o]
i

y Y(By - ) sBz’ =Y(Bz -— )

c2

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

and the magnetic field is represented by the field B,(x)

using the same transformation for the case of free and constrained

energy dominated system , where

_ l 1 Est Etc Esc Etf
E_z\/s_o(Ef"'CB) 2 (\/E e )
1 Esc E 1E Ec
B = (B.+ = Ef)_ E ( \/_tf +- f <)

after substitution, we get for E and B

I = Y 1 Esf Etc Esc Eyf Esc Eyf Esf Etc
By = Fom () +o(B) +v(B7) + 1)

“H ) (14 )+ e(EE)v D)

Ey

o =i (e) [0

C

(1-29)

(2-29)

(3-29)
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Where y(1+ ) ‘j@://(i%) \/(1+§) (4-29)

B, == (9 + () - 5 (BFe)+e(™F1))  (529)

B, == 29010+ (BF) (1) = Eg B, (6-29)
(1-9J(1-9) (-3

wherey(l ) J c (7-29)
/ 1+‘; / 1—— j

. \ - 1
For a comoving frame of reference at v where 8 = . and y= i
The electromagnetic fields as viewed by moving observer
r_1 1 Ey'E  Ec'Ey'y _ 1 [14B 2 2 Pt
are E _zﬁ( 7 +c 7 ) N Kq“ ¢® cos(K'r’ — w't’)
(8-29)
=l Es tf’ JlEf B’y _ 1 [1-8 2 NN
( o ) T 178 Kq“ ¢ cos(k'r' —w't)
(9-29)
where k' = |[2=F g , r= |2f
1+8 1+8
r— [1=P r— |18
w 176 w ) t = 176 t
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to note that the product E;" B, =

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

30. some concepts behind space fabric

1-equipartition of energy or dimensional energy symmetry ( with
respect to 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 )
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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
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6-though energy fields are infinite in their range of action but this

range can still be divided into 3 main zones

a-inside quantons b- outside quantons :short range

c-outside quantons : 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

2-for quantons free energy fields are split into two parts :bound
and unbound part Eg= K ( Dgp, Dsry), Eer = Kis ( Dip Diry)

3-fields generated by free energy ( E¢;, Eif,) fully interact with
fields generated by constrained energy ( E,. E;.) in a binging

interaction , while for anti quanton Eg. = K. ( Dgep, Dscu),
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Eic = Kic ( Dieb Dicu) » @and the binding interaction is between fields
(Esch Etep) and ( Eg Ey)

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
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interaction give rise to quanton inflation , splitting and on larger

scale inflationary momentum

33. types of field interactions

33.a.single interactions

(Esfi )(Esci )
(Aryj)

1-single Interactions of the type Eyingingij =

do no exist in nature 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 (Eyjpging ;) to describe
the simple binding between energy fields of the type

( EsbiEerbi)s (EscjEej)-

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

the interactions between energy fields (EgpiE¢r,i) and (EgE¢;) can
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be assessed as follows :

the binding interaction(Ey;,ging-i;) between fields ( Eg,i,E¢fni)

and ( Eq E, )(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 = (Dstbi Dibi) (DscjDicj) = cPOfstbtPofurb+Dofsc+Dok (1-33)
2- the interaction intensity must be proportional to the product of

intensity of both fields as defined by the parameter K,
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(for example (KuiKii) (Ksg Kig)= Kq')

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
Kq* ( Kijbinging = (Ks Kir ) (Ksc Kieo) = Kq*)

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

4 — the binding relationship for the case of two fields

P _ (EsfbiEtfbi) (EscjEtcj) (2-33)

Epindingij = G, @y

- (Ksbi Kscj) ( DsfbiDscj) (Kifbi Ktej) ( DefbiDtcj)
(Aryj)

— (Ksebi Kefbi) (Ksci Ktci)(Dsfbi Dibi) ( Dschtci)

(Arj)
(Kq*)(Dsps Desb) (DseDsc)
= 3-33
(Aryj) ( )
- /ab h cDofsfb+D0ftfb+D0fsc+D0ftc (4_33)
qu Vq

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

( which expresses the energy field as the product of its strength

(Dof ) and intensity ,

Energy
(Doftotal) (3D volume )

the dimensions of such an interaction would be =

where Dofiy,) = Doffree + Dofconsirained

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 inhibited inside and outside quanton .

for real interactions, Dofs must be equal or less than (4) whether

it is a single or multiple interaction

QUANTON BASED MODEL OF FIELD INTERACTIONS



(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 ( Egp;i E¢tpi )( Es¢j Etcj )
that can combine with another simple interaction

( Estbj Etbj)( Esci Eeci ) to form a complex one of the type

—  (Estpi Etroi)(Esci Etci) (Estbj Etfbj) (Escj Etfj)
Ebinding ij= (Ary) (5-33)

which is the case of gravitation

33.d. nonbinding ( repulsive ) interactions

while inside the quanton , the unbound field Ei, Ei, (or
E;.u Eicu for the case of anti quanton ) generates self-interaction
that gives rise only to simple repulsive interactions inside the

quanton , while outside the quanton ( anti quanton) the generated
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self-interacting field can be involved in a repulsive interaction
as well 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=  (EstuiEtrui ) (EsfujEcfuj) (Ary)

1
= (Kgi® DsruiDerui ) (Kgj” DssujDefuj) @ (6-33)

1
(Ary)

= Kq* (DstuDiru) 2

=\/a_ h_ CDOfsfu'l'DOftfu (7'33)

r 2rgq vq
and once outside the quanton , the fields behave as complex ones

so , they must interact with another field (simple or complex ) of
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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 (E,Ei,) and constrained energy field (E.E,.) for the
case of quanton and the bound part of the constrained energy field
(EsabEicp) and free energy field (EiE) 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
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EstEee = ( KseKir ) (DsepDiesn)  (DsguDifu)

(Dsttf) binding = (Dsfthfb) = DgcDye or (1 '34)
(Dsgp Dygp ) = (2-34)

— EsfE¢e — qu DDyt — Dg¢Dys — c3'0 - 2.0 3 34
(DstuDerw) = g e = RyDubie ~ Dedie 10 € (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 ] [qu(Dsthc )]

- 4 = Juhk? _ o Jah
(B)q= Kg* e = S = 16Ct1‘q4 (5-34)

where the term (EgE) pinging represents the binding part of the
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free energy fields (EiE;) that interacts with constrained fields
(EscEc ) 5 (1g) is the quanton radius , « : retaining interaction
parameter

while for anti quanton case the retaining interaction would be
(Et)ag = (EscE¢c )bound (EstEer ) (6-34)

= [qu (Dscb Dtcb )] [KqZ(Dsf th )]

oth
(Bw= Ko* c? = 2o (7-34)

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

energy

while its dimension is | ]J= ML3 1700

volumexc?

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

the generated quanton inflationary interaction would be in the form

(Ei)g= EstE) ynpound)” (8-34)

= (Kq YV (Dsfu thu) ) (Kq \ (Dsfu thu) )

(E)g= K2 ¢z = *[- 3RS (9-34)

16 1yt
«; : 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 / D, Dy, thatis 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 [ | —=-1= M5 705 T-10

volume

QUANTON BASED MODEL OF FIELD INTERACTIONS



While for the case of anti quanton , the inflationary energy

(Ei)aq = (Kq \/(Dscu Dtcu) )2 Kq \/(Dscu Dtcu) )

i h
(EDaqg= Kg° ¢ = 212‘—;4 (10-34)

34.b-outside quanton

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 ( Ey; )q is the binding interaction developed between the

quanton ( q;) and other quantons ( g;) or anti quatons (aq;) ,
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a-For the case o quantons

Epi= Ep( EstbiEebi) = { [(EsbiEerni)q 2 (EsciEeej)q | (\(/:ql—:(;])
H(EsiBunda I BctiBrenpdag )1} ety (11-34)

= {[inZ(Dsfbithbi)q Y Kgi” (DseiDeci)ql ((\(/:WT;”))

[Kqi” (DsipiDerbi)g Y Kgi® (DschiDechjaq] } (\(/:WT;')

Epi= Kq'C* (O ( r) )+ #))

q—-aq
Japh 1
T2 8ergd (Z]n ((r r,) * (Zn (ri— r,)q aq)) (12-34)

where the term (Eg,E(f,)q ) represents the bound part of the free

energy fields (EiE,s) that interacts with constrained energy
fields (Es.E;. ) ,

(r; — ;) :the distance between quantons ( q;) and ( q;) or
anti quantons ( aq;) , (i#) , /ap : binding interaction parameter
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while the binding interaction due to the constrained field E, . E,,

will be in the form

+/Tqirai
Epci = Epi ( EsciEtci)q= {[(EsciEtci)q Z;l (ESfbiEtfbj)q ] (M)

(ri—15)

+ {[EsciEtci)q (EsfiEtfi)aq ] (ﬂ) } (13'34)

(ri—ry)

= {Kq*[ (DseiDeci)q P (DsmjDermi)q | (d) +

(ri—15)

[Kq* (DseiDect) ¢ I (DsgDe) . 1 G2 )}

aq- “(rj—r)

= K QO (——— MO ——)

r.—r. r.—r-
T CED

aph 1
2 8cryd

1
(ri—15)

P (—— )P

r._r.
1

)1 (14-34)

q—aq

Ebci=

which is the same expression as before or Ey¢ ( EgEri) =

Epc ( EgciEtci)q @nd 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
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summation can be handled by assessing energy density over an

integration volume

vTqiTqj

as for the factor
(ri—rj)

, While for a single quanton of a radius r,

it has a total binding energy between bound free energy fields

(Egfp Eisp) and constrained energy fields (E,. E,.) that is
equivalent To E,, = qu E.,dV = qu (Egsp E¢sp) (Egc E¢e) dV

- h 4
T 16(m)t k™ Vy

_Juh 11 /— _h

T2 8rq3c rq = 2rqc V : 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; — ;) instead of ry, the binding energy between the two energy

fields inside two separate quantons q; , q; becomes

[TaiT
Epp = (qui(Esfbi E¢fyi)dV qui(Esci Ey) dV) (rq r:])]
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[TqiFqi
= Kgi® (Dgtvi Devi) Kgj® (Dsgj D) Vg

(ri—rj)

— \/a_b Cz 2 h 2 h V v/ TqiTqj
2 C3 ti Tqi 2 C3 ti Igj q (l‘i—l‘j)

_ J@mh

2(ri-rj) €

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

(ri—15)
the binding between any energy fields regardless whether they

belong to the same quanton or not

34.b.2-Quanton repulsive interaction (E, )

Type : repulsive

out side the quanton , the unbound free energy field (Egfy;Efui )g

generates a repulsive interaction with other quantons ‘ unbound

free energy (EgfyiEttuj)q

for quanton ( q;)

m)] (16-34)

(rj—ry)

E;((Estui Etfui)q ) = [(EsfuiEtfui)q Zl!l(Esfqutfuj)q (
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Iqi Igi
= [inz DtuiDifui )q Z;‘(inz DsflIithuj )q )((V q Cll)]

(ri—rj)
ct 2 h yn JTqiTqi
16 c3rql4 j 16 c3r 4 (ri— I‘])

E= i g <;> (17-34)

16 143 Ii—T;

o, : repulsive interaction parameter
The dimensions of such a energy density interaction , which has
four Dof’s , it should be [——22] (=M L1 T~2)

volume

For anti quanton ( aq;)

generated interaction due to unbound field (Escy;Ecyi)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 (Escy;Ecy;) aq to generate a repulsive

interaction Er ((Escui Etcui)aq )=

[(EscuiEtcui)aq Z;l (EscuiEtcui)aq ] (r‘;qfi:)ai (18'34)
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m))

[in Dsculthul )aq Z] (Kq]ZDscu]thu] )aq ](((r )

4 C42;1 vTqiTlgj SRR LAL T

(ri—rj) aq-aq
h Zn ’ < V/Tai Fgj )
I 3. 4
16 C31‘q1 16 c°rg; (ri-r aq aq
3/a;hc n 1
En= os O (o— (19-34)
a ' 1 aq-aq

35.generation of space fabric binding interaction (E,,)

1- energy fields out of the quanton , which generate the quanton

binding 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 E E; , instead the free energy field
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out of the quanton is divided into two parts :

first part which is the binding part which forms the retaining
interaction ( E; ) or (Eg,Ep) q =Kq2(DSfthfb) q and has

(1.0 Dof’s) , and the second part which generates the quanton
inflationary interaction ( E; ) namely the unbound part

((Egry Eifu) 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—EE (1.0 Dof’s ) ( bound constrained fields)
b- (E 4E ) (1.0 Dof’s ) ( bound free fields)

¢ — (EgyEtu) (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 sbE tep) (1.0 Dof’s ) ( bound constrained field)
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C— (E gcuE tcu) (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 of the quanton or (E 4«E )

tf) bound

of the anti quantons create in an interaction with the constrained

energy field (E s.E ) of the other quantons or (E ,E () ,..q 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
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and binding potentials which form the basis of dark energy and

dark matter

f E, dv Egf
Vq at

Ay E
f Ey dv \ / "
Vaq

fv Eqdv
q

«;
J. E;dv / \ Etf
Vq
J E,dv a, E¢c
Vq

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

Energy of various interactions

36.Dimensions of enerqy 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
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From the previous discussion , we can deduce some rules

regarding the dimensionality of an interaction (E ;) that involves

( Dof; = x ) degrees of freedom

energy
) (

dimensions of interaction [E;] = ( . c41—x ) =

M LX—Z TZ—X
volume

= M2 3-4txT-2+4x =\ Lx—5 T2-X =[ ]

_ energy T_X
_volume ( Lx)

energy
( volume)

For the special case of x=4 , [Ep, |=ML T2 =

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 (EstE¢f) bound(EscEtc )) dV

= [(qu(Dsfb thb ) (qu(Dsthc )] Vq (1'37)
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q a =% o 2 (8rg®)rgc 1
Ey, = /0 — 2-37
tp =/ Xt 2rgc (2-37)

for the inflationary interaction

Eip = qu Kq (\/ Dsfu thu )( Kq vV Dsfu thu )dV

=[ (qu (Dsqutfu )] \/Vq

— 2|a hc — 2|aj hc
- 1/zvqrq VVa = 2r, (3-37)

for the repulsive interaction

Erp = qu in2 (Dsfui thui ) (inz Dsfui thui )dV
= (Kq" (DsruDesa)?] Vy

V= et (4-37)

37b.multiple form of quanton interactions

When possessing a wave behaviour the quanton anti quanton pair
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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
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
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Estu Ettu *Estb EtepEsc Etc (4-37)
and for anti quanton

Escu Etcu +Est EttEsch Eteb (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 )=
E¢, (total retaining energy) +E;, ( total inflationary energy)
+Epp, ( 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
37b.1.binding interaction

for a multiple interaction which combines both binding of

1- field (EsgyiEcrpi)q Of the quanton (i) with the constrained fields
(EscjEiej)q Of the quanton (j) ( or (EscpjE¢chj)qanti quanton (j) )
2-the constrained fields (Es;E.)q quanton (i) with free fields

( EstbjEernj)q Of the quanton (j) ( (EsE)q0r anti quanton(j))

2
E _ C4Ebp _ C4
btl] Eref Eref

\ Tqi Iqj

n
[(j (EsfbiEtfbi)q (EsciEtci)qdvz J. (EsfbiEtfbj)q(Escj Etcj)q dV) —
Vgi Vg (i — ;)

\/Yaqi Iqi
+ qui((EsfbiEtfbiEsciEtci)q dv Z]n qui(EsfiEtijscbjEtcbi )aq dv ﬁ ](6'37)

n /_]. T

= —ref ' [(K 4(D D D..D ) V K 4(D D D..D ) V 99
i fbi™ tfbi i“tci i E j fbj ™ tfbj j . j

hC qi sfbi i='sci~tci/gq " qi qj stbj ] ~sc) tej q q) (ri ri)

)

j

v/ Fai rqi)]

] (ri—rj)
(7-37)

+in4(DsfbithbiDsciDtci)q ti Z]n qu4(DsijtfiDscbiDtcbi)aq) Vq
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By = € Vo (10 e € Vo ey

5 oo ©Var r:;““ )l (8-37)
= @ G O om0 (9-37)
Eret = v+ Trer=/TqiT (10-37)

4 2
E,= total binding potential of quanton / anti quanton pair (= cEﬂ)

ref

37.b.2.retaining interaction

for the retaining interaction that combines both bindings of Q .AQ

pair ’ given that Et = ( Esbetfb)( EscEtc)

c*Ey,” 4
o= Jy, EsroEurn)q (BspEr)q AV [y (EstEer)aq (EstiEecn)aq dV(11-37)
=2 T'refC”
- fc (K (Dsfb thstthc) q Vq (Dstthscb Dtcb)aq Vaq (1 2'37)
- 204 rrefc4 h h

2 2
hc (16c3rq4 Vg ) (16 c3rgt € Vag)

2 4
total retaining interaction potential CEE“’ = “Ztlr‘c (13-37)
ref q
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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

C4Etp2

4n 2
Ey * fom = [Ng 50 #5 DM Ep ] (14-37)

oth aph 1
= [Ny 4%t geynto
2rq 2 (ri—rj)

]
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 =N, , m=Ng-1, i#]j

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= qu (Esfu Etfu )q (Escu Etcu )aq dv (15'37)

= [qu (Dsfu thu)q (qu (Dscu Dtcu)aq ] Vq (16'37)

_ 2[ h ¢, .2 h c
=% (Tge rq_z)( 16 ¢3 rq_ZV‘l)
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- hc _ hc
=0 —— V. = (0.8
2Vgrg 4 21,

E (17-37)

ip
the combined repulsive interaction of the Q.AQ pair

v Iqi I'qj ]

(ri—rj)

1
Erpij = a [qui(EsfuiEtfui)q (EscuiEtcui)aq dV]

n Jrgi T
Zj qui (EsfujEtfuj)q(Escqutcuj)aqd ] (rq r‘;, ] (1 8-37)

v TqiTqj
(ri—rj)

/T, ilqgi
hqc - [ (in4(Dsfuithui )q (DscuiDtcui )q

+/Taqi Iqi
Z]n in4(Dsfuthfuj )q (Dscu]’Dtcu]’ )qvq] + 3 (19-37)

(ri—ry)

Tty b <y s

hc 16c3 rg 4

(m)]

E
]16c3 rq 4 q (ri—ry)

rpij =g

o, he

= Q& (

2

1
(ri—rj) 4-q

) (20-37)

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 anZ;l Erpij] (21'37)

aih +arh Z{n n 1

= [Nq 2rg 2 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

Dof =Dof,, =1.5 , Dof; 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
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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 / energy — a
possible explanation

The quanton retaining ( binding ) interaction took the form

E.= (EpE i) (E scE i) , unlike any other potentials like

Qi Q

r

U g=GM—rm 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 defined as E ,= % , and can be put alternatively as

hk h
_c=_c (Where k:l)
21 qu rg

E ,( packet energy ) =

QUANTON BASED MODEL OF FIELD INTERACTIONS



While By, = f, Ecdv = E V=12
q

9 2r,
( E¢p : total retaining energy inside quanton)
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 (ri) is inherently present in the
q

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
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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

Ecrp Eerp Quanton Quanton Dark matter

( bound) retaining binding gravitational
interaction E;, |interaction E, | like effect

Egc Ec quanton Quanton Dark matter

(bound) retaining binding gravitational
interaction E; | interaction E; | like effect

Ecru Etfu Quanton Quanton Matter

( unbound) inflationary repulsive distortion of
interaction E; |interaction E. | space fabric

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

Esc Etc

Quanton
binding
interaction
E,

TN TN

A

Matter
distortion of
space fabric

Quanton retaining

interaction E;

Esfu Etfu

quanton
Inflationary

interaction
E;

A
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quanton

» repulsive

interaction
E;

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



structure | quanton Anti quanton
structure fEigledrgy (EstbjEtebj) | EsciEtc EstujEtfuj EscvjEtebj | EsfjEef Escu) Etcuj
( bound) (bound) unbound (bound) (bound) (unbound)
quanton (EsfbiEtfbi) NIA Eb NIA Eb NIA NIA
( bound)
EgiEici E;, N/A N/A N/A E;, N/A
(bound)
(EsfuiEerui) | NJA N/A E. N/A N/A N/A
unbound)
Anti (EscbiEtcbi) E; N/A N/A N/A E; N/A
quanton ( bound)
E¢iEii N/A E; N/A E; N/A N/A
(bound)
(EscuiEtcui) | NJA 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

41. enerqy fields’ role in the generation of the fundamental forces

1-ordinary matter evolved from quanton / anti quanton pair as they

split in 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
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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

QUANTON BASED MODEL OF FIELD INTERACTIONS



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 ( Eg, , Eisy, Eseob Etp) ( 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 ( E, , E¢fy )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.Deqgrees 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

Dofy, = Dof,, =0.75 , Dof,, = Dof, =0.25 (1-42)
(Dofp, + Dofg, ) = 1.5 , Y Dof, =2 (2-42)

Energy of the bound mass take the non-relativistic form
En = 2" pr EstbEttp EschEten dV (3-42)

The volumetric integration represents bound fields that are

involved in formation of bound mass
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b-charged atomic fields

a-space unbound fields ( Ei;, , E;.,) have the same Dof

(Dofs, = Dofs,, =1.5Dof’s) (4-42)
b-time unbound fields ( Ei, ,Ei.) also have the same Dof

( Dofys, = Dof., =0.5) (5-42)
3-for positively charged particles : the atomic field is represented
by the unbound fields ( E¢r,, Eify)

while for the negatively charged particles , the associated atomic
Field is represented by the unbound fields ( E;., Eicu)

4-for normal matter , the active degrees of freedom are four

: two for the normal matter quanton , and two for the associated
fields

3- 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
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fabric and those of normal matter

parameter

Space fabric quantons

Normal matter quantons

Nature of the
quanton

Quantum entity of the
form Q+AQ

Not a quantum entity
Q and AQ are identical

Bound fields

Q: (Esfb Etfb) (Esc Etc)

ﬂ:(Esf Etf )(Escb Etcb)

Q or AQ: Eg Eisp Escp Etp

unbound fields

unbound fields :

Q: (Esfu Etfu )

&: (Escu Etcu )

unbound fields
Gluons

g: Esqutfu

ﬂ: EscuEtcu

Positive particles
Esfu Etfu

neqgative particles

Escu Etcu

Wave Q+AQ pair has wave Inside quantons : No

behaviour properties wave behaviour , only
binding energy fields

Degrees of Four Dof,: two

freedom Associated unbound
fields : two

Nature of fields | orthogonal parallel

Eqf 5 Eqc

Quanton Quantons Expand , No expansion or splitting

Expansion, and split ( quantons are under

splitting actual equilibrium))

rg »W Varying invariant

Variation

( under static

conditions)

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

QUANTON BASED MODEL OF FIELD INTERACTIONS




43. bound mass and its relativistic effect

The reduced quanton of the normal matter is composed of a pair
of coplanar fields ( free /constrained) namely

qu= Estb E teb > ch= E seb E b (1-43)

Em=2J'Jy, Earj Eqoj dV =2 E g5 E o Vpj (2-43)

unlike the case of quanton fields or electromagnetic waves
(where the free dominated field E ;s 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

E 4t X E 4 =0 (fields are coplanar, their cross product equals

qf

zero) (3-43)
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V.Eg=- V.E ¢ ( 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

qf » Eqc
variation , from 3 dimensional , 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," =(Ey Eq Vp) (5-43)

1A
qf

!/ - (qu ch Vp) = Emo (6-43)

E
mo ’1_(%) 2 /1_'32

and the same results can be obtained via the energy momentum

relationship where Pc = E v = Lafap) \% (7-43)

C
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2.4

Em2=m ct = P?c? + m,

(qu, chlvp ) 2 = ( qu, chlvp ) 2 c2

2

! / 2 2
(Eqf Eqc' V) (1-5) = (Eqf EgeV,)? (9-43)

_ Eqf EqcVp _

( qu, ch’ Vp) =Em W

C 4
V2 2
+ ( qu qc p ) (8'43)
E mo
= (10-43)

44. Enerqy field parameters for normal matter

normal matter quanton which is composed of bound energy fields

(Essp Eirb) (EscpEscp) is not a quantum entity ( as it possesses only

two degrees of freedom ) ,no splitting or expansion , yet it can be

quantized form using the relationship E, =

a,hc

2rp

where 1, ( particle radius) = fixed

- =\"Nn l 4 n_%mh
Em Z C Z] 2 C3 rp]
oy h
= ‘;‘ C4
2c Ip
oaph
where ——= constant
2c I,

(1-44)

(2-44)
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this is quantized energy relationships and not a quantum

relationship since the Planck Einstein relationship is not applicable

namely E, # fn (IT) , T, represents the radius of normal matter’s
p

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 ()

the energy of the bound mass
En = 2} fvp Estbj Escbj Erbj Etcrj dV

=2 (Estbj Eschj Etrbj Etcnj) Vpj (3-44)
given that V, =constant, iV, =nYV,

Em = Vp (25 Estbj Eerbj ) (Escbj Eechj)
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L h
Em = nEgm Egep Eep Etep Vp =p o< (4-44)

2rp

and as an energy density

nay, he nay, he oy he
E,  =—o = %l -p %m 5-44
P 2, (Vp ) 21 (8 1p3) 16 rp* ( )

where the dimensions of the bound fields EgEi,EscpEicp, are

hc
21 4
c‘ry

energy _ mass

[ ] — MlL—3T00 —

volume* c2  volume

44.a-NM Bound enerqy 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 )

_4| aphc? ¢%75_4| aph %75 _ 0.75 —
Esep = 3 =K, ¢ = Kgp Dty (6-44)
16 c Ip 16 ¢ 1y
4| ayhc? 1
Ksp = Kp = / m—— , Dgpp =7 (7-44)
p 16 3 1,
4 (th CZ c0.25_ 025 _
,/ 6 & Ky, ¢ = Kisp Disp (8-44)

2
G e £ = K,c75 = Kyqp Dyep (9-44)

16 3 rpy? p

Ep

4
Escb= Kscb Dscb=
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4’ amhc2 ¢025_ _
Etcb = 16 3 T = Kp CO'ZS = Ktcb Dsfb (10'44)

where K, = Kip = Ksep = Ko =K

44.b- unbound energy fields

44.b.1-positively charged particles

4 eh 1.5 _ _
Esfu = 1: 3 CI.T_ stu Dsfu - Kp cl3 (11-44)
E - 4 (Xeh CO'5 - K D - K 05 12 44
= (7o @ 1 - Ketu Deru = Kpe (12-44)
1
Koru Keu = Kp* 0= 1 (13-44)
44.b.2-negatively charged particles
Egew = |22 = K. Dy = K, ¢l (14-44)
scu 16 C3 rp scu scu P
Etcu = Kicu Dicu = Kp CO.S, Kscu Kicu = sz (15-44)

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

bound mass density is represented by the product of the

normal matter field intensities which are
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4[ aph 1
Kb Kb Kseb Kb =Kp* = ( ;—c)4 (%—4)

aph . mass

16 c rp4 volume

the normal matter the intensity parameter became

s ne 1_4f n 1.
Ksib = Kesp = Kseb = Kieb = | 1o = o o ;lnstead of

4f % L for the space fabric quantons
16 c® 1y

while energy density equation of normal matter quanton is in the
form E; = Egmp EschEwn 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)
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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) = (Essp Etrb) (EscbEtcp ) (1-46)
= (KpZDsfthfb ) (KpZDscthcb )
= fvp (sz rpiz )( sz rpiz) dv

hc?, c? hc

Ec = o () o (81p°)=ay =TS (2-46)

h

hrK-4
where K= | —

, this interaction has two degrees of freedom

, and the dimensions of energy=M1L*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  (Egsy; Espi ) (Eschj Etchj ) @nd (Egchi Ecbi ) (Esebj Eernj )
to generate the gravitational binding energy E,, between particle
pi 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, Eifp ) (Esep Etcp )

The intensity parameter is of nature (Kp4)
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2-the gravitational binding interaction is based on two binding
interactions for fields for particles p;,p; , which are

a-between ( Ep; Eqryi ) and ( Egcpj Ecp)

b-between ( Esp,j Epj) @nd ( Egepi Eepi)

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?) —28 (3-46)

=D
intensity term is becomes (K,*)? instead of (K,*) which is
required for true energy generated by the interaction

and since E, has the dimensions of energy M'L*2T~2, the

constant K, appears as a dimensional correction since each of the

h _ r energy.. energy.
2= I'l—"1

parameters [ K,;* VIl K" V1= (2ch 2 c?
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to obtain a truly binding interaction E, (in terms of energy

with dimensions M1L*2T~2)

4
the constant K, should be equivalent to ° where for normal
ref
hc
matter Ees=—— (4-46)

p

( 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

(c?) and then multiplying (=) by (c*)
ref

_ct Estbi EtfbiEschi Etcbi Estbj EtfbjEschj Etcbj T pil pj
By = (], av) 5 J, avy (Lere)

pi c? c? (ri-rj)
(5-46)
_ %; [(Kpi4 Dgpi thbichscbi Dicpi Ve (5 Kpi4 Dgsp; thbchZscbi Dcpj Vo) (E/::—:Si )]
_ chrp? 4 n 4 1
(Eghi) = oo [(Kpi~ Vpi )( 25 Kpi™ Vi) (m)]

which is a summation for particles (j)
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given that r ,;=r ,; =r , , for normal matter K,; = K,; = K, = 4’16hc rl
p
fvp Estb Eetb Escb EtcvdV = Egp Eesp Escb Eeob Vp
= -V = 3
Vpi_ Vp] Vp =8 rp
4 1.4 h 1
Kp_16c () 2cr, VY,
E _2agctr ;2 h 1y yn h
gbi T e [( 2¢Vyi 1y pi) J ( 2¢Vy 1y q])((r i—T; ))]
» (6-46)
2 n 1
=(@g¢®) I35 )Gy
(xghc n
Z] ((r —r ])) (7-46)
Zagc rp
G can be defined in terms of ( ) (8-46)
Gh
Andr p = @ y (9'46)

r= is nothing other than the Planck length

2mc3

it is worth noting that while the gravitational constant G remains
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invariant with time as the normal matter particle radius r , =

constant , the binding parameter for space fabric

2. 2
_ Zagc rg

K, -

is a variable with time as the quanton radius rg

varies with time
fig. 10. and table 12. Show the roles of the bound and unbound

fields for the positively charged particles of the normal matter

gravitational
binding
< Esen
Dark s¢ interaction
matt.er . gravitation Eten »| retaining Ep
gravitation energy
attraction < Estp > E;
Eifn >
Esfu
Electric
Atomic
charge and
field Etf u

Fig. 10.summary of developed interactions due to bound and
unbound fields for positively charged particles
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Energy field Role at short interactions Long range
range( inside outside interactions
quanton) quanton

EsibEirp quanton quanton 1-gravitation
( bound) retaining binding
interaction E; |interaction E,, | 2-dark matter
( gravitational | gravitational
binding) attraction
EscbEtcp quanton quanton 1-gravitation
( bound) retaining binding
interaction E; |interaction E,, | 2-dark matter
( gravitational | gravitational
binding) attraction
Estu Etfu Atomic electric | Atomic Atomic
(unbound) field Electric field Electric field
EcuEtcu N/A N/A N/A
(unbound)

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

outside quantons , bound energy field interactions are involved in

maintaining normal matter 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
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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)

E, : gravitational binding energy

g
while the gravitational interaction takes place between bound fields

( Estb Een Eseb Ewew Vq ) 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= f—’;‘ )

1 m;m;

2
- arp-y _ 2a4ctr 2
(ri-ry) (rij-rj

Eref hc )

G =

Emi Emj
Eg =G (c_z)(c_zl)

2

[ym fv . EstbiEtrbiEschiEtcbi dv] [2;1 fv EstbjEtrbj EschjEtcbj dV]l“pi I pj (1-47)
pi

ct
hc c2 i c2 (ri—rj)

2
_2cry ymK 4 DspiDifphiD

scbthcbj 1
c2 Vp' )

scbiDtcbi vV ')(ZHK 4 Dy Dienj D
pi i hp j I
(ri—rj)

c2
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Zagc rp m n i _ 1
( Z 16 ¢ rp13 rpl pl 2 16 ¢ rp]3 Ipj Vq] (ri-1})
Zag cr p m n E 1
( Z 2(8 rp,3 ) rpl Z 2 ( 8 rp; ) rpj  (ri-Tj)
= a,Cr L L )
g"° P rpj  (ri—Tj)
@ hc 1
O T ) (247)

to note that the gravitation is the only force due to residual of
fields between two bound energy fields (Egs, , E¢sp ) (Eseb 5 Eteb)
those energy fields form the retaining interaction (E,) first, then the
gravitational like binding interaction(E,,) and gravitation at last 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 atomic electric field and ensuing electric charge ,
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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

E. = pr (EstuEere) > dV= i (EstuEteu) 2 Vi (1-48)

(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 [Eg Eyy dA = 83

o

o = charge density , Ei, E, are the unbound now invariant

atomic (static ) electric field

Q

—_— r
2 )
41'[ Sol‘p

E(+)= Egy Eigu = » - estimated radius of the particle

Q(+) =4 sorpz( Esfu Etfu)
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=41 £,1,%2 K, Dygy Dy (3-48)
which has the dimensions of [Q] = M?> L*15 T-1

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

- Q = 1% Esfu Etfu = ’aeh c 1y’ _
E (+) 41 g4(A rO)Z (a rO)Z 2 Vprp a rO)Z (4 48)

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

for negatively charged particles (constrained fields dominated)
Q(-) =4 &1? Egy Erey (5-48)

where E,., E.. are the unbound invariant constrained fields

48.b.Electric binding enerqy

Qi Q
¢ (Ary

E. =K

/T pil pi
= Ke(‘l“l'["-:orpz) (Esfui Etfui )(4'1T 8orpz) (Escuj Etcuj) ri:‘jl;]) (6'48)

(

4 e, aghe
(ri-rj

E, = (7-48)

K. : Coulomb Constant (=4 g,),
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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*?>T~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 Vy; of the form (Eg, Eify)

this field which has two Dof’s is complex in nature

Estu Eetu = Kp® (Dstu Disu) (1-49)
where Dy, =c'® |, Dy =c®

constrained energy field based flux tube V; in the form

(Escu Etcu) » Which has also two Dof’s
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Escu Etcu = sz (Dscu Dtcu) (2'49)

1.5

where D, =c!® , Dy, =c?®

4-energy stored in the flux tubes
E; = J, (EsruEew ) dV  and (3-49)
Es = fo (Escu Etcu)2 dv (4'49)

, Vi 1 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 (Ei,Eiry ) in

addition to self-interaction of the constrained energy field based

flux tubes or (E.,Ei., ) and generating the repulsive part of the

strong binding energy , the interaction takes the form

Es = (fvf Kp4[Dsqutfu ]Zdv+ fvf Kp4[Dscthcu]2 dV)( b ) (5'49)

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

the first term describes the contribution of free fields , while the

second term describes the contribution of constrained fields

E = Kp* CP[DouiDesuil® Vit XM [DscuiDecuil? Vi) () (6-49)

Arp

2

= o () () 5 Vi )

2c3Vpr

hc
S
2Arp

Eqr= o HCS) (7-49)

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

T,
Ewp= (fvf (Esqutfu)( EscuEtcudV) (Arpf )

Esv= Kp*(Jy, DstuDesu) (DscuEecudV) G52) (8-49)
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I,
Kp4 Z{n(Dsfuithui) (DscuiDtcui ) Vfi (Arpf )

2

o Cl(;mer) @2V G

_ hc Iy _ hc n Vv )
% v, Ve (Arf) s Zar; 4y, (3-49)

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
Dark — < scb binding
matter gravitation Eep Quanton interaction
gravitation retaining E
attraction Estp E, b
h Eimn >
Egru Strong
Matter st —¥ nuclear force
distortion of [« Etfu ( repulsion
space fabric and
attraction )
ESCU
< 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)
Esth Eemp 1-Quanton Quanton 1-gravitation
( bound) retaining binding E, 9-Dark matt
interaction E, | ( gravitational g;as;ta:;:)ari o
binding) normal matter
E¢b Etcp 1-Quanton Quanton 1-gravitation
( bound) retaining binding E, 9-Dark matt
interaction E, | ( gravitational g;asirtatirr;n 2{
binding) normal matter
Eu  Etfu Matter distortion
(unbound) Strong nuclear force of space fabric
(attraction and repulsion part)
E¢cuEtcu (unbound) Matter distortion
Strong nuclear force of space fabric
(attraction and repulsion part)
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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 matter is between fields of the bound fields

(Esp Evip Esc Eic )s Of space fabric‘s quantons or

(Ess E¢¢ Egep Etep )s for ani-quantons and the bound fields

(Estb Etfb Escb Eteb )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 energy field

while in its density interaction form E,, =

QUANTON BASED MODEL OF FIELD INTERACTIONS



‘/:) (1-50)

(r;—ry)

Efb'E fb'E b'E bi
( sfbi*t ;Zsc itc l)m Z (ESfb]Etfb]ESC]Etc]) (

while in its complex form

4 S lE 1~SC IE CD1
(;eff ( = tfb P )m dv { an (Esfb]Etfb]EqutC]) dV]

127 fy, (EstEeEscpjBeeny) , V] } (55 r'":;“ ) (2-50)

Ds¢biDifbiDscbiDPtcbi
Zm K 4 ( fb tfbCZ biDtcbi Y V i {[Z] 4 (DsfbithbiDschtci ) qu‘Ii )]

Eref

JTpir
+[X}' Kagj * (DsgDegjDscbiDecny ) aqs Vagil} = e— ;“ (3-50)

2 [@y @y ryer c* [( h )Vpiz}lcz (;)V E )1

hc 2 ¢ Vpir pi 2 c3Vgj ry; Ty g

[agaph ¢ 1
Eg = =5 NG (4-50)
2 (ri—rj) m-—gs

this binding interaction is between bound free and constrained
energy fields of normal matter quantons (i) and bound free and

constrained energy fields of the space fabric’s quantons or anti
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quantons (j) , Eref=L

ryr

, and since the quanton radius of space

P q

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

parameter of 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 (Es, Eg, Esc Eic)q

or (Escp Eieh 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 stable than the

gs
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 (E¢;, Eify ), (Escu Eicu ) Of both normal matter’s

gluons and space fabric would have created more stable binding
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interaction rather than the less stable repulsive interaction
the main reason behind this is that the unbound fields of space

fabric (Egsy Eify ) q of quanton and (E . Eicy ) aq of anti quanton

generate self-interacting fields

those 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 \/(Dscthcu ) aq )(Kq J(Dscthcu ) aq ) and not of the form

Kq> (Dsy Disu ) qOF Kq*(DscuDicu ) aq » Which causes them to be

involved in repulsive interaction with unbound fields of normal
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matter’s gluons (E¢sy Eifu)m > (Escu Etcu )m  (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 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
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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
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150-\.. 6" ———- 5
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o 2z

i

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|

Rotational velocity vs distance from galactic nucleus
350 [
Sa NGC 4594
300 AT NGC 4378
it AL Sb NGC 2590 Milky Way
- 250 [ .
=
2 Sbc NGC 1620
vwpnrf = 02—y
v Sbc-Sc NGC 7664 /
g 150
g - 1
3 100 Sun at 8.5 kpc from Expected J; Srapsii o Wiledly
the galactic center
has a rotation speed
50 of about 220 km/s.
1 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
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g

f‘; 300+ NGC 7541 UGC 2885
'E 200 ‘_ B T - W NGC 801

S 100

g Y 1 | | 1

5 50 100 150 200

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

Source :
http://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

(Esful Etful)qs (ESCUI Etcul)aqs ]

\/rqer] (1_51)

[Zn f (Esfu] Etfu] )m (Escu] Etcu] )m dV)]} (ri-T1j)

2Tre 4
- l1‘1cf { [Kpi (DsfuiDifui )qs (DscuiDtcui )aqqui]

\Y/ JTqil’
[Z]n (Dsfu] thu])m (Dscu]Dtcu] )m pj ( f])]} (r; qr )p]
2o Ty bt n ( vf,) N i
B hc 2c3ti rgi q1 Z 2c3V pl ((rl r)) (3 51)
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Ba= o« @) % (1) G5 (4-51)

(ri—rj)

the summation for quanton and anti quanton pair (i) of space

fabric for 1 to n 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

(DOfsf DOftf)bound = (DOfsc DOftc)bound 0.5

(DOfsf DOftf)unbound =2.0 ’

52.a-Retaining enerqy interaction

the photon retaining interaction is has two degrees of freedom as
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the relativistic Dof is added to the binding Dof to generate a four

dimensional interaction
Eyp = qu (EstpEern)  (EscEe) © dV (1-52)
= [quz(Dsfb thb )] [Kq52 (Dsc Dtc ) ] c Vq

_ 4 2 _ hk* _ h
Etp - qu Cc Vq - \/?t m Vq - \/It qu (2-52)

h
2 crg

Eq

b = /0 (3-52)

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

ct 2 hc
= —E =
Eref tp t

2 Iy

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
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which is the opposite to bound mass case
the binding interaction for electromagnetic wave has one degree of
freedom in addition to the relativistic Dof

the binding interaction takes the form

4 4
Egbi=EcTef{[§ que(ESfbiEtfbiEsciEtCi )q cdV]+

1 EstbiEtfbi EschiEtcbi /Tqilpj
[E que(EsfiEtfiEscbiEtcbi )aqc dV]}Z;l pr ( e JmdV (ﬁ) (4-52)

cz (ri—rj)

C l‘qll‘p]

{[( qu (DsfletflesaDtcn)q i)]+

4
4 DstbjDiebjDscbjDichj 1

n
1

[E in (Ds¢iDefiDscbiDecbi )aqcvaqi)]} Z Kpi c2 pj (r; — rj)
)

2c rqrp

= (Kgi* Vo ) (5 Ky* € Vi) (oo (5-52)

= 2¢% rgrp [op 0ty ( h c? ) Zn( _) vV, ( 1
h 2¢3Vy; rgi 2 ¢ Vpj Ipj Pl Mri-r)

NG g 1

Egni= ) (6-52)

(ri— r)
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noting that this gravitational like binding can exist between two

different electromagnetic waves

4 2 [rgrpcd . . .
2-the parameter K, = EC—: % ( previously, it was defined as
ref
C3 . .
K, = “1'; 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 = {[ fv ( EsfuiEtfui)qe (EscuiEtcui)aqe dV]
Eref qe

[Z;l qus( Esfui Etfuj)qs (EscuiEtcuj)aqst] }(ﬂ) (6'52)

(ri—rj)

= rlrle(ir {[in4(Dsfuithui)qe (DscuiDtcui)aqe Vq1]

+/ Tqilpj
[ Z;l Kpj4(Dsfuthfuj)qS (DscuiDtcu]‘)aqs qu ] (ﬂ) (7'52)

(ri—rj)
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_ 2rqilpj 4 4 *ct
_T( Kgiw ¢ Vg )( 2 Ky~ € Vg )((rn -T1j) )
VTaifpj
=% (Gav o csv )c Z, zc3v i Taj Vo ((r ) )
- arhc n 1
Erei_ 2 j (ri—rj) e—s (8-52)

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 |[rqiTpj

where E, ¢ =

table 14. provides a summary of interactions, their source fields

and their types
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interaction free energy constrained Interaction type
field energy field
1-E, : quanton EsbEcfp EschEtch multiple
retaining binding
2-E;, : quanton binding
For normal matter Esp, Eifp Escb Etcb Single
E; : quanton retaining binding
1-E; : quanton EstuEifu Escu Etcu repulsive
inflationary
2-E, : quanton
repulsive
1-gravitation binding | Ei¢, Eg, Ecb Etch Multiple binding
2- Gravitation
Electric force Esru Etfu EscuEtcu a-single binding
or
b-repulsive
Strong nuclear EsruEitu Eccu Etcu a-single binding
or
b-repulsive
Dark matter (EstbEtfb) gs (EscEtc)gs Multiple binding
graV|tat|on like (Esf Etf)aqs (Escb Etcb)aqs
effect
(Esbetfb)m (Eschtcb)m
Matter distortion of | (Egty Eifui)m s | (Escu Etcw)m s | Fepulsive
space fabric
(Esfu Etfu)s (Escu Etcu)s ’

gravitation like
binding of EM
waves

(Estb Eefb)qe
(Esf Etf)aqe

(Estb Etfb )m

(Esc Etc)qe
(Escb Etcb)aqe

(Escb Etcb)m

multiple binding

Dark matter
distortion

of electromagnetic
waves

(Esfu Etfu)e

(Esfu Etfu)s

(Escu Etcu)e

(Escu Etcu)s

repulsive

Table 14. Summary of interactions, their types and their energy

field source
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53.CPT symmetry at the Quanton scale

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 Eq¢ E,. 2.25
field
Auxiliary- Esc E¢f 0.75
space field
Main time 0.75
field Ey E,.

Auxiliary time 0.25
field Eec E,e

Table 15. Mirror symmetry between quanton and anti quanton

QUANTON BASED MODEL OF FIELD INTERACTIONS



CPT free constrained

time Positive negative configuration
configuration for the | for the constrained
free time field (E) time field (E;.)

parity Positive position negative position
vector configuration vector configuration
for the free space for the constrained
fields (Egf) space field (E.)

charge positive atomic fields | negative atomic fields
and charges due to and charges due to
unbound fields unbound fields
(Esqutfu ) (EscuEtcu )

Table 16. CPT symmetry and its link to quanton / anti quanton
mirror symmetry

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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