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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
what was once a Planck scale 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
until the stable state is reached

the second part , electromagnetic waves in terms of space and

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

the third part , energy fields and their interactions , while using
basic physics concepts , this model shows that the origin many of
the physical phenomena can be traced back to the quanton based

world
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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
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 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

Quanton
states

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 guantons

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),

0E

Eg=—-: free space varying field (1-3)
Ey; =2 (free time varying field (2-3)
E,.=[Eds space varying constrained field (3-3)
E,.=[Edt time varying constrained field (4-3)
Es=EgEs. , E =Ey Eyg (5,6-3)

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

of E, = Esf Egc Ef E;. and neither in the form (7-3)
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E, = \/Esfz + E.” + Ef°+E,.” nor the form
Eq = Esp *Egc *Eyf +E,
3- spatial 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
Egf = KDgs gy (8-3)

where D, : energy field strength ( degree of freedom parameter —

in exponential terms of the constant ¢ ),

Ky : field intensity parameter which is defined in terms of the

quanton total energy divided by four degrees of freedom

and 1, is reserved for variation parameter of space varying

energy field

5-the two types of quanton energy fields E ; =EE,, (9-3)

and E,. = E; .E;; can be expressed by the one-dimensional PDE
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(Eqfdee =€ (Egf)xx OF (Egc)ir = €® (Eqe)xx (10-3)
6-E = E,E; ( an energy packet state — energy not varying in space
or time , not associated with 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
energies and two opposing natures which takes the form

Eq = (Esf Etc) (Esc Etf) = qu ch (1'4)

Each of those four functions expresses the change of either

space or time as follows ,

Jr_
1- ¢y = e’ ¢ which defines change of free energy field in space

y = ( X, Y, Z) ’ (2'4)

_jdr
2— Y. = e T2r¢  defines change of constrained energy field
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in space (3-4)

3— Yy = et/®t : that expresses variation of free energy field
in time

4— Py = e J®t : variation parameter of constrained energy
field in time

5. Energy constraining

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

a-the act of containment free energy fields (Ess ,E;s) inside

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

b-the appearance of constrained energies (E,. E;,)

c- evolution of the quanton fields’ degrees of freedom

d-energy fields expansion inside the quanton and its subsequent

splitting
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e- the release of radiation energy as a product 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 this degree of freedom in space 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;s ,E,; (free energy that varies in space

and free Energy that varies in time) ,such expansion takes the form

" £y =l _oomon _
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4-energy fields cannot vary in space and time simultaneously

, 0 no energy field is inthe form Ey ;s = fn(s,t)

, butrather E = Ey (x,y,2) E ()

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

(Egf = 'Z—i) or free in time varying field (E; = Z—f)

or constrained in space ( E;,. = [ E; ds) or constrained in

time (E, =[E dt), whilenon space ortime varying energy
in the form ( E= E; E;) can be defined as an energy packet state

:energy that does not change in space or in time

6-the appearance of constrained energy fields inside the
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quanton ( anti quanton ), is due to the fact that free energies

(Esf E) seek to form a more stable binding interactions with
these newly appeared constrained energies ( 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 energy expands by space varying field (E ) , it must

have a constrained time varying field ( E,. )such that

E.;r = EgfE;. , so the field E ¢ is due to a predominantly free space
varying energy field (Ey)

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;.) suchthat E,. =E, . E ,

hence the field ( E,.) is a predominantly space constrained energy
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field ( E,,)

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, = E;; E;. or of the form E,, = E,. E;; alone

the emerging fields become

Eq = (Esttc)(Esc Etf) = qu ch (1'5)

and for anti quanton

Esttc

c

Eaq= L) (CEgc Eep) = (ZL) (cEqe) (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 E,; = (EsfE;;) ,and the
other is constrained energy dominated E,. = (Es.Ef)

the anti quanton’s energy density equation is the same as the
energy density equation of quanton’s , but energy levels (i.e
degrees of freedom) of various fields are different form 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
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
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;—x Z—;% (Es )= aais =E; (energy expands from a packet state to

become a space varying field )

b-constraining of free energy fields takes the form

JIf Esf 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

o gy
5 Ee ) =~

=E,s ,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; dxdy dz= E, ( expansion of constrained space

varying field )
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b- while constraining takes the form

a dya

9 _ _
5% 2y 55 (Esc ) = 5. (Esc ) = E; (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 (Ex)=E 6-5
at ( tc ) = Lt ( - )

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 rules

9 = 99
~—(f(x) gx)) = L g(x) + °Z f(x)
results of an energy expansion process inside the quanton =

expansion of the ( free -constrained fields ) +

constraining of (free- constrained fields)
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let’s consider the case of expansion of free space varying field E,
s a E. _ OE _

inside the quanton or F (g) = o [E dt = Egs Eyc (7-5)
(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 OE

at (E) = fE ds =Eg Etf (8'5)
Now the quanton energy density equation

Eq=C- [E dt)([E ds >~ )=(Ey Ep)(Ese Ef) (9-5)

, to summerize

process Free energy | Constrained
energy field

expansion differentiation | integration

constraining | integration differentiation

Table (1) Mathematical expression of energy expansion
Iconstrained 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 +Dofs. + 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 s +Dof . =3 (11-5)
while time varying energy fields ( free and constrained ) have one

degree of freedom or Dof,s + Dof,. =one (12-5)
19-energy fields E¢, E;f ,Es., 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,]=[——"]= ML™'T?

( later , it will be shown that this energy density is in fact 4

dimensional that expands in 3 D space )
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20- as free energy fields expand , constraining of the expanding

fields takes place

w(a)= &+ ]G dsor

o (Esf) (‘z) Z—f +constraining term
and — (Etf) = (';Et) = +[ (—) dt or
% (Ey) = % (z—b;) = ‘;—tE +constraining 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+5 ([E ds) or

[ ([Eds) ds=(f] Esc ds) ds = [ E ds +constraining term, and
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[ (JE dt) dt =(J Ey dt) dt =[E dt+> ([Edt) or

[ (JE dt) dt =(] 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
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origin of entropy )
24- energy degree of freedom must be identical in spatial

dimensions for (E,, E;, , E;,) for each field otherwise energy

sy s
field is deemed to be unstable

25- an energy field expansion process results in an expanding
field plus energy constraining products , so it is expected that the
total energy content of the quanton ( or anti quanton) to decrease
during the process of expansion ( this point discussed in the
section : energy constraining and origin of entropy )

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

independently

a- a—f aait ( energy field can not expand in space and in time

Simultaneously without having a constrained field )

b—([E ds [E dt) (energy field cannot be constrained in
space and in time simultaneously without having an free
expansion component )

28- though quanton includes both energy types ( free and
constrained) energy fields , but there is a dominant type of energy
field , this is based on which field has the majority of Dof’s

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

energy field
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30- the packet in this model assumes two roles

a-The packet energy : total energy of the quanton which is defined
— h —

as Ep—zw—f E, dv (13-5)

b- packet state which is the result from constraining process

and definedas E= E; E;

( energy that does not vary 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
constant , in real world this is not possible since an expanding
energy field 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
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3-expansion of two energy fields of the form

0E OE OE OF

g(g 5 )=G 3, WJE ds [E dt)

Could not be in the form (a—E —) (JE ds [E dt)

Since the energy fields (—E —) or ([E 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

E = ( aais ai) ([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 four different energy

fields , are in fact ,representing only two variables instead of
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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)

E, = Ey E, Eif E,c energy constraining which happens through
Quanton expansion in space is defined as

5 (B = 55 (Bay B Esc Bop))

i} J0E

oo | Eyy dt)

S

E dE d E;.
asf fEtc dt )(f Es ds 7”) +(f Esf ds att

(

)
= (Esf E; Eg Etf) + EE, (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 energies *integration of
constrained energies

b-constraining term : integrating free energies * differentiating

constrained fields
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7- energy expansion process inside the quanton , involves
both free and constrained energies , and to avoid confusion while
using the gradient operator (V) for both types of field expansion

,the use of the differential / integral operators will be maintained
% 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 E, = (Egs E;.)(EscE¢f )

while when dealing with fields and energy interactions
the form E; = (Esf E;f)(EscE, ) Will be used

7. Energy Degrees of freedom

1-as energy is allowed to vary in every dimension 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 r,)
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3-E, ( quanton energy density )will be shown to be directly

. 1
proportional to w*, k* or —
Tq

4- while the energy density of the quanton is defined in terms of

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

Field strength or in terms of the constant ( ¢) in the form of
Dy = cPofsr Dof : degrees of freedom of free space varying

field ( transformation from degrees of freedom from formulation in
terms of wave parameters , to degrees of freedom in terms of (c ) )
5-For space varying and time varying energy fields , where the
resultant energy density is in the form

E, = (Esf E¢c)(EscE¢f ) and not in the square root form

Eq=\/Esf 2+ Eg.® + Eyf *+E,.*
this multiplier form of resultant , allowed (c) to become an energy
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degree of freedom in a multiplier ( exponential ) form , where
energy is divided up symmetrically , between the space and time
varying fields , hence the symmetric division of energy across all
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
Yo, Py Where P, =e 0 | i = KOV

lIJ = lI’tc lI’sf

all,c -— all’s -
a_tt =-Jw lIJtt: ’ ’ axf _.Ik lIjsf
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(aa_lr) - ?3_:: (Wsr Wee) =Wy a::tc =-jo PspPy
(:_ZI:) = z_x (Wsr W) = % Y= Jk Yoy

Iy .
(W) _](D lIJSflIJtC w (1 _7)

— _-—=C

GYy gk by k

which is the relationship between rate of field variation in space

and in time

d oL aL

b- recalling the Lagrangian (L) of an action as iom = 0

given that momentum P= %

we get 9P = oL or alternativel oL _ ox =c
g a  ox YT o

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

Differentiating both sides 2E dE =2 P dP
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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

q’=‘psf q&c

using the Schrodinger equation ,for time and space derivatives

_ov_ _JE
at 2mh
= Jp_
le 21thl|J
o E
==c (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
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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
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
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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 adegree of freedom of an

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

Egpi + Egpj =K5iD s+ Kg5j Dy

= (sti+ stj) Dsf (1 '8)
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(Esfi E¢ci )¥(Esfj Ecj)=(KsfiDsp) (KeeiDie)¥ ( Kgfj Dsp)(KiejDyc)
=(KsfiKici )(DsfDec) ¥ ( Kgpj Kicj)(DsgDyc)
= (Kspit+ Ksfj) (Keei + Kiej) (DgpDyc) (2-8)
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 (c?%f)
the resulting superposition inside the quanton will not be a linear

one instead , it is an exponential superposition where
Esfi Escj =(stiDsf)( Kscj Dsc)
= (sti Kscj) (Dsf Dsc ) (3'8)
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Esf Eic =(KsfDgp)( Kic Dyc)

= (Ksf K¢c) (Dgg Dy ) (4-8)
and for the quanton as a whole
E,=(Esf E¢)(Esc E¢f) = (KspDsp)(KicDic)(KscDgc) (KfDyy)

=(st Ktc Ksc th ) CDofsf+DoftC+DofSC+Doftf = (st Ktc Ksc th) C4
(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
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obtain either a complex field or 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

Esf=\/Esfx 2+ Egy? +Eg,” (1-9)

and space varying constrained field

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

for spatially varying fields

Esx= Espx Escx 5 Esy= Egpy Egcy (3-9)
Es;= Esfz Egcz (4-9)
And for time varying fields,

E=EE,. (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
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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

2- the quanton fields E, E,. , Eif, 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 inside the quanton ,given that E, = (EsfE.. )( Esc Eyf)

energy as it expands in along the x- axis

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

d Egf dE
(WfEtc dt )(fEsc dx th) +
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( JEg dx 2Ze ) (2= [E, dt) , but it will be of the form

i} 2
E(Eq ) = ax (EsttcEsc Etf) =

7} 19dyad 10
ax (EsfxEscx) %E@ ( snyscy) %E& (Esszscz)ga (Ethtc)

(G2 (52 ) (By) JE at)

U J J(Es) dx dy (5) dz(555) (é%)(Etf )) +

1 dx

U J JEsyp) dx dy (72) dz(72)) (é%)( Ee)) *

((%)(%%%)(%%%)(Escxf (Eep) dt (5))

at

. dx _0dy =9z _
Given that o ot o [

F] dE, OE,
E(Eq)=(a_sffEtc dt)(fEscds 6: )+
OE,, OE, P
(JEypds %) (%= [E dt) = 3.(E,) (1-10)

Note : we applied the chain rule for differentiation and
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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
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
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Dofq = Dofss+ Dofys+ Dofsc + Dofc =4 (2-10)

Energy field strength parameter D, = Dy¢DfD.D;. = c* (3-10)

D; =c® , Dy =P, Dy, =P = 3700 (4,5,6,7-10)
D,=c , Dy =Py, D, = PTe= 17PoSy (8,9,10-10)
DOfsfx = DOfsfy = DOfsz (11'1 0)

4-the degree of freedom of constrained space varying field must
be identical for spatial time varying components

Dofscx =Dofsy = Dofs, (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
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— 4 4 h
Eq - Kq ¢ Ep = P w
Dof Dof
ESf / Sl
Esc SZ

Dimensional
\ energy /
symmetry
(DES)
Ey |.— 250 T [s3
s
o / '\ n

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,=1),

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 <r‘l)
under such assumptions , the following relations would be used as

an approximation

Ep=J, EqdV = E,V, = w (1-11)

21

where E, is the average energy field density inside the quanton

q

y Ep packet energy ,

based on assumption of uniform energy density inside the
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3

4
quanton, V, = 3 Tq

. 2 A

glventhatw=kc=1:—:,k=7”=r—1:, re =3 (2-11)
4 4 3 4 4 .3

Vo=smrl=sm(o5) =5 ~— (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, isnotonly avolumetric relationship but

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

Be written as

__E _ hw _mc ] . \
Eq= frg 4V em)Ere®) (rq w) , substituting for r,

3 3h 4
(&) = et (4-11)

8m5c3

3hw

Eqe = amam

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 % )s
Tq

define h, = —— (6-11)
E, =hyw' = hokict= b5 (7-11)
substituting E, =E, V, = h,V, 0*

from ( 2-11 ) and given that w = kc = ’:—:

Yo _ (Ti2y3 291 gpg Tz 1 (8-11)

Va1 Tq1 w73 rqr 02

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 .
a-Expansion of free energy fields ( — ﬁ)must be accompanied

as

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

accompanied by an constraining of part of the expanding field

BESC 6Etc)
at

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

aEsf aEtf

2 [(Esy Eue) (Ese Eug )] = C2L [ B, dt ) (J Eyo ds 2

6Etc aEsc

+(J Egy ds J Eys dt)

glven that sr = Esf fEtc dt = Etc ’ fEsc ds = Esc ’ ag_ttf = Etf

aEtc OESC

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

a- expansion term :

aEtf

Sf JEidt ) (fEscds —L) =(Ess Eyo)(Esc Evf)
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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)

0E;.\ ,0E

at)(a

b- The constraining term : ([ E,f ds JEydt)=E; E,

S
represents the release of energy in a packet state which is due to
the constraining of part of the free and constrained fields

a part of this energy packet is released from the quanton as it

expands
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expansion term
a(EQ) (a:_" fE“ dt) > DES ok aEq
ds (fEy ds 20 ) as
ﬂ‘
no
Further y
expansion ‘
constraining term
Oy Release of
J By asZe) ase
9K, radiative
( as [ Eyy dt) energy

Fig (3). Quanton expansion cycle

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 )

inflation of the universe is a free expansion process , 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 process

the origin of this release of thermal energy : is energy constraining
Based on the previous results ,we can conclude that the

CMB 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 ?

to show the source of this released energy we consider the case of
quanton as it is expands ( discussed in the following section ) from
avolume (V4 ) to(Vy,)

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

q

. |4 r .
Following manner V—"Z = (riz)3 as the quanton expands in three
q1 q1

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

in its wave parameters ) , namely E,=hf =—= —
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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 total energy content

energy density inside the quanton can be assessed as

Substituting for (@ ) =( ril) ,and ( Va1 ) =(rL1)3
Ep1 Tq2 Vq2 Tq2
E
We get -2 =(-2) (1-14)
Eq1 T'q2
Which deviates from what we would expect in a classical

Volume / density relationship of the form £ =21 = (I1)3
e1 V2 T2
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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

4

equation (6-11) , namely E, = nt hq % or
q

_ , constant
Eq = ( rq4 )

Hence , 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

There are two mechanisms that can cause the quantons to

Expand , namely
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a-Splitting action of the quantons due dimensional energy

asymmetry

b-The sole release of energy from the quantons

as for the first mechanism

1-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
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

( Esfu E¢fy ) for quantons and ( Eg, E., ) for anti quantons -
discussed in the section :quanton field interactions )

2-the unbound field is at the origin of the quanton inflationary
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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, = :—‘;’ or

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

for further expansion

2-Stage (2-3) dimensional enerqgy asymmetry occurs and quanton
splits

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

E T k . .
content , (=22 must equal to -2 = 22==2  while E,, still equals
p2
Epy Tq2 w1 Kk
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E,; ) , this conflict causes quanton to split as a mechanism to

restore the relationship

- (72 \ — _EpZ_El
(rg3)=(5)=rq1» Epz=— =—

, the splitting corresponds to a quantonradius r,; =x1rg ,x>1

3-Stage (3- 4 ) quanton expands further

following quanton splitting quanton packet (total energy )

Ey3 = %, wave parameters (w, k) also must expand further to

Satisfy the relationship ? == t=-fa=-
p2 1 1 q4

as the quantons expand , they release thermal energy in the form

of CMB photons , and to arrive at the final pseudo stable state
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stage (1) (2) (3) (4)
Total quanton E, E, Ep1 Epy
energy: E, 2 ) 2
Wave W, ®1 3| 2 <%
parameter w x = w4
quanton energy E, Eq Eq1 < Enn
density : E, 23 3 16
Qu?nton Tq1 XTq1 3 3 >2714
radius r, Z r

2 1
Quanton Vo x3V 41 3V, | >8Vgy
volume V, 2
Number of one one two two
quantons

Table (2) Summary of the stages of the quanton splitting
and expansion x> 1

Reduction Reduction
Quanton »in 1, | INE,
splitting
4
Quanton ]
inflation Quanton quanton
under self < temporary inflation
interaction of stability
unbound
energy fields
A\ 4
Release of
thermal
energy

Fig (4) cycle of quanton splitting and subsequent inflation

The second method is the pure release of thermal energy
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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 such quanton splitting and
subsequent expansion is the actual mechanism of space fabric
expansion

the release of the radiative energy during the process of expansion
of the quanton is not related to the re-establishment of the wave
parameter relationship with the quanton energy

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
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binding interactions , and already possesses four degrees of

freedom ,as a result , small part of this energy escapes in the form

of radiative energy

the previous model for quanton splitting serves as preliminary

and introductory one since the CMB radiation is statistically

distributed frequencies indicate that the quanton frequencies are

also statistically distributed and the splitting occurs

non symmetrically

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
a packet state ( energy that does not vary in space or in time )

3-and as energy field strength is in terms of Dof, its operator
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( integration / differentiation ) has to be applied at an exponential
level , thus the exponent of field variation parameter which is
operated upon

the expansion of the free space varying energy
a—for = (25) = = (5 (J( 2 ds )=(5)( E)
2 (Ko Dyp Wp) = Kyp Dyp (W)
=Ky Dy (e/*)( el (1-16)
=[ K55 Dy (€/)][ K Ds € U]
" ( K;Dse )= (25 ( Ey)
b—for Z[(Z)( E)] == (5 [(E) dt=(2)([ E dt)
U5 (EJ] =5 ( K, Dy e [UR d5) (2-16)

We perform the following change of the integration parameters

K=§ , ds= dxdydz,dx,dy,dz= cdt
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2 (25 (EQ] =Ky Doy (€%5) (K Dy e o
= Ko Dgy (&) (Kyc Dy €77°) (3-16)
== [E dt
For the case of expansion of free time varying energy
a—for 2 (%) = (= (2 (J( 2 dt )=(Z) ( E)
%(th Dy Pif) = Kip Dy %(lljtf)
=K, Dy (o) eal®?) (4-16)
=Ky Dy (€°)( K, D, eU®)
=2 ( KD, e0)=(Z) ( Ey)
b—for = [(%-) ( EJ] = (5)(f E ds)
=2 1(%0) ( E)] =2-( K, D e [0 dr) (5-16)
= K Dy (&) ( K, D, e JU® dt)

again , we perform the change of the integration parameters
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w =kc , dt=—=—— , ds =dx dy dz

ds
U ( EQ1=Ky Dy (€99)( Ky Dyce™T50) (6-16)
= [th th ( ejwt)][ K D ( e—ij)]
—9E_
=——[Eds
and for the quanton expansion and constraining terms

a-Expansion part

as mentioned earlier , the expansion of constrained fields is

Handled by integration process

O (E)) =2 ((Egf Ere)( Esc E

;( q) _a(( sf tc)( sc tf))

= stKtc Dsf Dtc% ll)sff Yicdt ) (K, th Dsthff Yy dx% lptf) (7'1 6)
- st Ktc Dsf Dtc( lpsf lptc) (Ksc th Dsc th)( —jk Il’sc lI)tf)

=st lpstsf)(Ktc Dtc lI)tc) ((Kschc Il’sc)(th th ‘I)tf)

= (Esf Etc) (Esc Etf) =E
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b- constraining term

0E

a0 )

90 Egc
F) fEtf dt)

S

([ Espds
= (Kyp Kye Doy Dy €960 ) (K, Ky D, D,y 3575 eailo0)
=Ky Ky Dgs Dy € TWe T9) (K Ky Dy Doy € TR e U9))

=K,D,K,D, = E,E,

To summarize, the exponential differentiation / integration would be
applied in either of the following cases

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

or ( space varying / time varying ) and vice versa

2- change in the degrees of freedom of any energy field ( Dof
rearrangement 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
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wrad/sec (=2mnf ) and the space varying field ,which varies

along its radius r, (= % ) , such that w r, = constant = rc

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 energy
free and constrained energy fields , first remembering

that P, = e/*, P, =e T P =T, P, =/t

the free energy dominated wave parameters

Yqr= (Psr P, ) differentiating both sides w.r.t time

Mgr _ 0Py s
7‘” = att lI)sf =-jw lI}sflljtt:

P Ygr  _ Py -
atzqf - atzt 1I)sf = —w’ lpsfll)tc

while differentiating w.r.t (x)

all’qf —_ all’sf
dx dx Il’tc
9 Yqr 9 Pyr 2
a2 o9x? Y= -k l/)sfll)tc
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. i i)
For a wave equation % = ¢? :’;’f to be satisfied

e _ 2 (Vs Ve
a'fzt c? (—=L axzf Bre ) or (Egf )i =c? (Eqf)xx as before (1-17)

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

Yec= (Ysc P ) differentiating both sides w.r.t time

alI)qc — all’tf

at at Pse
Py _ 0%y . . e

2 = o P, , While differentiating w.r.t x
0Pgc _ awsc
i Yyr
P Yge _ s

axz  ox2 lptf ’

. 0% Pgc 8% Pgc .
for a wave equation qu = ¢? qu to be satisfied
at ax

P _ 2 s W -
thf_cz (WIP_Z) or (ch )tt‘c2 (ch )xx (2'17)

this PDE for the constrained energy dominated field,
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which also shows how for 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 ?

a-For the free energy dominated term ( Z—f [E dt )

Differentiating with respect to time — ( — fE dt) =
[ G- (50) [E di] +[%5 S ([ E dt)]

=[c =(30) JEd] +[5 S(JEdt)]

Differentiating again with respect to time

dE d

das

Zle (%) [E dt]+ 5; ( E dt)]

=[cCH L O Ear]+ (e 2 (2 2(fE dt)]

E @?
ds

H(ED) () ZJEdD]+[Z - (JEdt)]=

JdE, 0

2By JEde]+2c[ (2D 2(fE an)+[2E 2

26

[c (J E dt]
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For the same energy type differentiating with respect to x
(3 JEdt)=[= (5D E df]+[5 ax = (JE db)]

d0E 14

=[S (3) [Edi+[50 <2 (JE do)]

differentiating again with respect to x

) JE dt]+- [22° Z([E db)]

w5 (G (23

=125 fEan+ (ZC5 & L (JEan]+

[2 (%) S E e +[ -5 at S (Edp) ]

dE d*

= (5 Edg+2 (2252 e a2 L LS (JE db)]

by comparing the results of both double differentiation

atz( fEdt)—zaz(—fEdt)

which is customary form of for a wave relation
b- For the constrained energy dominated wave
E, = [E ds ‘;—f , expanding in x direction
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2 (fEds 2y =[Z(fEds) 2 +[ [E as 225

= [~ (JEds)S 1+ [E ds %;%("j,—f)]

= [Z(Ed)Z W JEds = (D]

t
Differentiating again with respect to x- axis

L LUEd)E W |2 [Eds (D]

S UEd) ML (E ds) 3 ZCH
[} 5 UEds) SGDI L2 [E ds & 22 =

c o0x

S Ed) 2 2(E 2 (E ds) ZEH O E ds 25 (20)

when differentiating with respect to time

S(JEdsS] ) =[(5) 5 ([Eds) S ) +[ [Eds = (5D ]

t

=[c o~ ([Eds) S 1+[[Eds —(5D) ]

Differentiating again with respect to time

Zlcs(Eds)Z W[ [E ds 5(3) ]
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=[c(Z) S E ds)2E1+[c Z(JE ds) & )+

(Z) 2 (JEds)2E wifEds 2,25 =

=[02327(f’5 ds) Z—f]+2 [c :—x(fE ds) % (Z—f) 1+[([E ds) %(Z_f)]

by comparing the results of both double differentiations

9> dE hL dE
ﬁ(fEdSE )=C2E(fEdSE)

which is the usual form of the wave equation

18. quanton evolution and degrees of freedom

evolution of the quanton takes place as both free fields
(Esf) and ( E.f) coexist
1-as free energy field expands by variation in space It must vary in

time , so , a constrained time varying field appears

a—2() = (5 (BIS( 5 ds 1= () (Es ) (1-18)

expanding again in time
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b-2[(%5) (E)=5-(25) [(E) dt =(25)([ E dt) (2-18)
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(2) = (2 (JZ-dt) =( Z)( E) (3-18)

when expanding in space

F)
b-S[( 2 (E)l=5. (%) [(E )ds=( >~ [E ds) (4-18)
and since non of fields possesses all four Dof’s

neither field can exist independently , and for the stable

quanton energy density equation becomes

E - (_fE dt )(IE dS—) _(Esttc)(EscEtf) = E (5'18)

qc
which expresses two apparently separate ( but otherwise linked )
fields

3-for space constrained energy field (E.),its energy Dof equals

one third of the corresponding free energy field ( Ey)
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4-for free time varying energy field( E; ) , its energy degree of
freedom equals one third of the corresponding time 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

Dofss = 3 Dof,, Dof,. = 3 Dofy

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

which gives the following results

Dofy = 2.25 , Dofs, = 0.75

Dof,; = 0.25 , Dof, = 0.75
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E qf

W
*

3

E g

Fig(5).Tree diagram for the evolution and the degrees of freedom of
quanton energy fields

5- as free and constrained energy fields create corresponding field
binding interaction inside the quanton , the result of such this
interaction would be a rearrangement of the degrees of freedom in
such a way that maximizes its stability

this can be ensured by creating a symmetry of free and
constrained degrees of freedom ( discussed in the section :

quanton stable Dof ), the stable energy Dof ( after
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rearrangement )
DOfo =2 y DOftf = 0-5
Dof,, =1, Dof, =0.5

4-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 2.5 degrees of freedom while the
constrained type ([ E ds [ E dt ) constitutes 1.5 energy Dof’s out
of four

5-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 )

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

inflation
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2.25,.0.25
Dy Dy, (unbound field strength J=— ) =< = ¢ (6-18)

D..D c0.7500.75
sc tc

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

= [ (Dofss) + (Dof )] — [(Dofsc) + (Dof )] = (2.5-1.5 )= +1

19.Variation of guanton energqgy fields with time

not only the unbound energy fields Ef, Ef, of the quanton

(or E., E.., for anti quanton ) which change with time as the

quanton ( or anti quanton ) expands , but rather all the other

energy fields , and this is so , to ensure the uniformity of energy

density inside the quanton

19.a-Variation of space varying energy with time

OBy 9By 0x _ Oy -
at dx o0t c ax (1 19)
O, )

=L = jkEg (2-19)
OE, )

a_tf =jkcEgy (3-19)
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b- time varying enerqy field variation

aEtf

-L =) w Ey (4-19)

c-Relative rate of Variation between different energy fields

aEsf aESf ox _
aEtf Ix ( ) (aEtf) = (]kCESf) (

at

ES DS
y= L= (5-19)

]WEf tf th

The same results can be reached when considering the wave

parameters of energy fields

oy P

o= D) @ (73 (6-19)
ot ax

given that ;= et 2% = jy y,,

d lIJs
lIJ f +]k(x+y+z) ) f _jk lI’sf

by _ 1o _ 4 -

Sy ok 1 = constant , (7-19)
. aEsf S

While from befor v e o jk Egf

0Fy _ 10 Ey =ﬂ=— , which means that (8-19)

aEsf ck Esf sf Dsf

1-the rate of variation of energy fields wave parameters
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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, r,)
, the energy degrees of freedom for the energy fields are in terms of
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
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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 Ejf (x)= Eyf ¢ '@’ ( free energy dominated field )

Egqe ()= Eg e @7 ( constrained energy dominated field )

and the quanton energy density is in the form

-G
Eq = (Esttc)(EscEtf) = qu ch =Eq e "1 (1-20)

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
hw

E,="=[[|° E, e’ 7 dxdydz= (2-20)

21

. X+y+z

=(2) [[f, Eq e’ dx dy dz ( symmetric integration)
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X, y, 2=

_ .(x+y+z)

=8 (r,))3E, e "1 | =8 ()} E,
X, Y, z=0
hw h w?*

E, = = (3-20)

9 "16mr,3 16wt 3’

where ﬁ = h, ( energy density constant ) (4-20)

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

E,, over time, we use the quanton /anti quanton wave model
1 1,E
Eq=, (Eqp + CEqc)* 5 CL + Eg)

and since E = CE 4o

qfo
E,=E, cOS (%—wt) Egco COS (%—wt) = E,, COS 2(2"—;-wt) (5-20)
The average value of a periodic function is defined as

E =

q % foT qu ) (6-20)

T T
Eq =Eq |, cosz(z—rrq—wt) dt (7-20)

The value of this integration equals to (%)
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E,o =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

2y= Z?’" 0, > 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

0, = E, (8-20)
While in terms of the wave parameter (k ), or the quanton radius

the quanton energy density takes the form

h
16 m* ¢3

hc
16 ry*

E,=(

)k4c4=

(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
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space and time varying fields

h
E,=——k*c*t =
9 167t 3

constant * (2/1—")4 ¢t =

constant ct (10-20)

4 D volume

This relationship does not only expresses a volumetric relationship

of energy density as it expands into a 4 D volume , but it

expresses an energy density — degree of freedom relationship as it

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

parameter Analytical method Approximative
method
Integration volume | Universe volume N/A
Equivalent volume Universe volume dm . 3
number of quantons 3 1

Quanton shape cubic spherical
Quanton Each side=2r, Radius =r,
dimensions
Density constant h, h 3h

16 * ¢3 8 w53
Energy density E (=Ee 6
inside the quanton 7% 2 (-)E,

Free and
constrained field

Inside and outside
quanton (both
Propagate
throughout space)

Inside quanton only

Vacuum energy
density o,

E,

E,

Table (3) why vacuum energy density is uniform throughout space

no difference between the analytical and approximative method

of determining the quanton energy density constant h,
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the energy degrees of freedom which can be put as

D, = ct= Dss Dy Dis D, = the field strength parameter of energy

fields

where Dy =cPfsr | Dy .= cPs (11, 12-20)

Dy=cPly , Dy=cPe (13, 14-20)
- h - 4

E,= — s kKet=K, " ¢* (15,16-20)

h
16 w3

the quantity K, * = ( k*) can be put as

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

where K = K, = 4/16,,% k (17-20)

4’ h 4 h w
Ksc =Kq = m k ,th =Ktc =Kq = (m) : (18-20)

it must be noted that while E—"4 = Lg)= h, = constant,
w 16w c

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

the division of the field intensity parameter does not follow the
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energy degree of freedom but follows the division of field types
( free dominated and constrained dominated fields ) otherwise the

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 K, = K, Dofsy = K_2, or
K=K, Dofir  but since there are no wave parameters in nature of
k> or w %5 due to the symmetry of the wave behavior between

. . o . . a
various fields which is previously defined as %y _ %

w
— = constant
T k

By _ By Dy
Esf Esf Dsf

this leads to the following result : K s = K. =K =K. = K, (19-20)
Finally , we can write the energy fields themselves as

- _ Dof _4/ h 2.0 _4f h_ 0
Esf=E, lI)sf_Kq D, ofst lI)Sf_ 16 w4 ¢3 ke lpsf_ 16 3 E lpsf

(20-20)

1.0
= = Dofsc =4 h 1.0 = t_h <
Esc=Eso Py Kq Dq Yy 16 % c3 k", 163 1, 1I)sf
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(21-20)

Eis=Eipo Yop =Kq DT Wy \/161t4c 205 = 16c3 T l/’tf

(22-20)
EtC =EtCO ¢SC= D DOftc II) tc = A ’ 16 11.4- c w 0 > lptC 16 c3 T
(23-20)
Ess _Kqg DqD"fo Vsr _ D ofsf Ysf — 15_¥sf i}
Eq¢c Kq DqDaftc II)tc Doftc wt ¢ lI’tc (24 20)

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

relationship between the different fields depends only on their the

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 enerqy 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
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E, =qu Es; dV  does not exist,

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

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

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

rather inversely proportional to its packet energy content , and

consequently its energy fields
. - 3\ — 3\ — 1
while V, =fn(r,”) =fn( 2°) = fn(E)

h
16 4 ¢3

and E, =E s E. EyE,, =( )w4= constant *w*

w

henceV,=fn (——
1 (Esf Egc Ethtc

) ie quanton volume is dependent on the
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product of all four energy field densities
dimensions of individual energy fields are expected to be as

follows

(Esp) = [ (o) k €20 ]

[Esf] — M0.25 L0.5—0.75—1+2.0 T—0.25+0.75—2.0= MO.ZS L0.75 T—1.50 (1 _21)

[ESC]=[4 (161:; 63) k C1'0 l/)sc] - MO.ZS L—O.ZS T—0.50 . (2_21)
4 h _
[E,.] = [ (16 - c3) % 050 3p,.] = MO25 [~0.75 70.00 (3-21)
_t h w 050 — 17025 7-0.75 770.00
tf] = c
[Eef] = [ (16,T4 03) - C Yeel =M™ L T (4-21)

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

- - - _ 2 h 2
Es _Esf Esc_ (Kq CZ) ( Kq 4 ) = qu 03 = (1611'4 c3) k
for time varying energy fields

- - _ — 2 h 2
Et _Etf Etc_ (Kq CO.S) (Kq CO'S) _qu c= (161'[4' c3)

the relative ratio between space and time varying energy fields

% = constant = c? , the ratio of the space and time varying
tf Etc

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 , yet
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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

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

field components can be defined as

Eqfri” =0 (1-22)
quyi* = qui sin (wt) (2'22)
Eqf,i = Egfi COS (wt) (3-22)

And the constrained energy dominated field components

Egcxi’ =Eq; cOS (wt) (4-22)
Eqcyi’ = Egei Sin (wt) (5-22)
Eqrri =0 (6-22)
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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)

E qfxi* E qfxi

Egryi'| =I[T] | Egpyi (7-22)

E qui* E qfzi

Eqexi’ Eqcxi

Eqeyi'| =IT] | Eqeyi (8-22)
qezi E4czi

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

and the resultant fields are E ¢, = Y!'E sy (9-22)
Eqry =XiEqryi »  Eqpz = XiEqpxi (10, 11-22)

Eqex =X Eqexi  »Eqey 21 Eqeyi » Eqez =21 Eqesi (12,13,14-22)
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23. what maintains the integrity of the quanton ?

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

are interacting through free / constrained energy field interaction

this interaction creates a binding relationship that maintains

the integrity of the quanton

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 ( E, oTE ) can leave

the quantton 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
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would be used to develop a model for electromagnetic waves in

terms of space and time varying fields

qguantons and anti quantons exist in pairs in the form (Q+AQ)

this linear superposition form is due to the fact that either quanton

or anti quanton is a separate but not independent energy system

as the pair is considered to be a single quantum entity .

to fulfil the wave behaviour ( linear supposition of fields ), the Dof

symmetry condition must be satisfied

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

(ch)aq=( qu)q or (Dquc)aq = (Dquf)q (1'24)

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; =E (E; E.E;f = Eqf Eg

and E,, =(Esff“ )(cEscE) wave form is as follows
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higher Dof E,; = >[ (Eqgf)q *+ (Eqc)ag ] (3-24)

1
lower Dof : E,.=-[[Eq)q* (Eqf)aql (4-24)

1 1
Eup(®) = 2(DyyDye + € DyDyy )= 2 K228 cos((%) _wt)  (5-24)

q

Ewe(®) =2 ( DyDyy * 1DyD,, =1 K2 c1-5cos((’:—") —wt)  (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 w1
Eq= E[ ( qu)q + ( ch)aq] 2 [[ch)q + (qu)aq]
and due to the symmetry of interaction where ( E;f), = (Egc)qq

[ch)q =( qu)aq

- 11 z % C 4 2
2 Ear Eqc 7 Eqc

N

+2 Eqf Eqc +¢ Eqc” )= Eqp Eqe
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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?* = c¢? B?

1
(£)=1 !“=C_2

, under such system

electric and the magnetic fields are defined as follows

_E f(x) _ Esf(x) Eyc c(x) Egc(x) Etf
Ep(x)=U—=—1—, B.(x)= "f = (1-25)

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

given that cos(kx-wt) = % (eVkx—08) 4 g-i(kx-wb))

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

1  Egp(x) Eyc

() = 2B+ cB@) =2 P T E 0 By)  (229)
B () = (B0t LEy(0) =3 (B0 41 B Fe (3-25)

for the (si ) system of units

lBZ

Ho

U= g, E?=
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= Eqr(®) _ Esp(x) Exc c(x) Esc(x) E¢f
Ef(x) =——=—"7——=, B.(x)= L G = (4-25)

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

E(x) = ; 7= (Ef()* ¢ Be(x) )

= 7o (TR Ve Ege(®) Eyp) (5-25)
B (x) = 3 7 (Be(@)* L Ef(0) =y 7= (Pt + L) (625)
B(x) =5 o +fug %) (7-25)

and as a magnitude, E, (x) ) (k% ¢?) (Dof =2) (8-25)

_(\/— 16 n4 c3

B, (x) ) (k*c) (Dof =one) (9-25)

(7 J_ 16w c3
To note that
1-space and time varying energy fields leave the quanton in the
form of electromagnetic (radiation ) energy , where there is no
field component along the direction of the wave propagation , this

absence of fields in the wave propagation direction is translated
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into a kinetic degree of freedom which is subtracted

from the free and constrained dominated fields Dof’s ,in other

words DOf electric field +D0f magnetic field + DOf kinetic — 3+1=4
(10-25)

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 E;) = Eg = Eg Ef Egc Ei , While outside the quanton

it takes the form E, =% (Es E, )=ceg, ( Esy Bre ) (E“ Ey )=ce, E B

NERC NN
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

QUANTON BASED MODEL OF FIELD INTERACTIONS



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

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

form for sinusoidal waves
_1 _1 1
E(x)_E(Ef-I_ CBC), B(x)—E(Bc+;Ef)
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5- electromagnetic waves in the form

ch

Eq
E = % ) B = ( Sy + ) can be seen as a relativistic

Eor o
( T
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

Esttc

the electric field [E] =[--X]= M*05 705 T-1 (11-25)

and the magnetic field [B] =[-L== st“] = M+05 [+15 7000 (12-25)
[U] = electromagnetic energy density = [5] =[ €eE*]=ML1T?
( € : can be chosen according to a system of units to be = 1)

1 Esf Etc

(Ef + ¢B)? = (- +VCEs Ep)?
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V=4 | )2 )= (55) =5 (13-25)

=[ 5] =M L1 T2, this is the generic form ( non statistical ) of

Electromagnetic energy density while in terms of the magnetic
ieldf1 = [ B1 =M -1 T2
f|eld[V] = #] =ML'T

Esc Etf 1 Esf E¢c
C

[Ul= c (B, +; Ep? = (=L 42 2292

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

h h E 1
U= ((Tom & )Z(kZC))2=161:4 Kt =[;]=ML1T2
Dof , ( kinetic) Dof,, Dof, Total Dof
E (x) 0.5 Esfy,(x)=1.50 | E;=0.5 2.50
B (x) 0.5 Eg.y,(x)=0.50 | E;;=0.5 1.50
total 1.00 2.00 1.00 4.00

Table (4) How degrees of freedom of freedom are shared among
the different energy fields for the case of electromagnetic waves
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25.b. Differences between guanton and electromagnetic waves

Quanton waves electromagnetic
Kinetic degrees of none one
freedom
Nature of fields three dimensional Two dimensional
Dof s , Dof s, 2,1 1.5, 0.5
Field energy density | 4-Dimensional 3D+relativistic Dof
Wave vector static (rotational ) 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
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 (( sf E¢c Esc E

Y \/8—0\/5 )q (\/—\/—tf)aq)
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F (=D a0
substituting in the four Maxwell equations with the constituent
energy fields corresponding to the electric and magnetic
fields

1-Gauss law of electric field

VE =%

0. : charge density

V.E =V. (( EJgL;‘f )q* (Jiv_‘f)aq) =2( %) (1-26)

(E¢V.Egp)g* (Eyf V. Eg)eq=0 (for electromagnetic waves and

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
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Etc

( J—‘} V-Ese)g* (7= V- Esf)ag=0 (3-26)
(EwcV.Eg)ag=—(E V. Eg )y (4-26)
3-farday’s law for electric field
VXE=- a—B
VxE=(J_‘J_Vx E )+ (NivXEsc)aq (5-26)
=(725VxEy ) + (FEVxEs ) (6-26)
- =5 (Boe 2D (Eor 729 (7-26)
- (Jsi,,sjzafa;f ) - (r\s/%a];;c Jag
By comparing eq 6,7 We get
(VX Eyp 29,= - (e o), or
(B VX Eg)g=-(E D), and (8-26)
(Wtf_v XE ¢ )ag= '(\/;j;azzc Jag or
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OE
( E thX E sc )aq = '( E sf T)aq (9'26)

where - (E.)=0,2 (E,)=0
(Esf , Egcare function of space only )

4-ampere’s law for magnetic field

. OE

VxB =Uo (j+ &o ot )
1

Where u, €,= =

VXB =Vx(—=% J_f E f)q +Vx(—L J—’ E tc)aq

= (\/—t\}/r— VXE g )q+ (\/E:;— VXEsf )aq (10-26)
a5 =a o LR Eda* (725 Eepag]
= (2220 (e 5 an | (11-26)

By comparing eq 10, 11 we get

1 0 E
(Etf VXEsc)q= C_Z(Esfa_tt)q and
1 JE
( E tc VX E sf )aq = c_z ( E sc tf )aq (12'26)

QUANTON BASED MODEL OF FIELD INTERACTIONS



It is worth noting that

1- the equations (2, 3) can be put in the following form

For quantons : % = — ];i (13-26)
tc
at

VXESC - _ Esf

0 E¢c
at

For anti quantons : (14-26)

E¢r

2- Maxwell equations remain invariant under relativistic effects

as this effect is split equally between two fields

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

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

1-the basic fields during the primordial time were in the form

Ess ,E.s (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
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2-as energy expands by varying in time (E ), its rate of variation

Induces a curl in the space varying field such that

EscaEtf

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. ,

Esf aEtc
Etf at

such that VxE =Clz , 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
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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
( 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
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(1)

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 now seems to be problematic

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
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a-free dominated field splits , reduced into a packet state
OEec _
quf ds = fESf ds a—: =E; E; (1-28)

then expands as a constrained space varying field

f(Es) ds %( Et )= fEs ds % = (ch)aq (2'28)

b-for the quanton’s constrained space dominated field
[Eqcds =2 (Eg) [(Ey) dt=EE, (3-28)

then expands as a free space varying field

= (E) [(E)dt="2[E dt = (Egp)q (4-28)

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 ;.
(Etfvx E s )aq =—( Esfa—:)aq
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rate of variation of E ; curls E ;; such that

1 0E
(Etc VXEsf )aq =c_2 ( Esca_:f)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 tfv- E sc)q

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

constrained fields Dof
free fields Dof

D,.; (unbound) =

(D¢cDge) %05
(Dsttf) - C CO'5

Dg.y Dicy (unbound )= =c (5-28)

(unbound )constrained Dof = ( };(constrained Dof)
—Y.(free Dof) =[(Dofy.) + (Dof )] — [( Dofss) + (Dof )]
=(2.5-1.5)= +1

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
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waves in the form of space and time varying fields
Here , the Lorentz transformation will be discussed , for the
electromagnetic waves ( this time in terms of the quanton

Energy fields)
Considering the case when energy fields are seen by an observer
traveling at relativistic velocity along x axis
2-for Lorentz transformation of electromagnetic waves, and while
denoting (‘) for the case of a moving frame of reference , the
transformation takes the form

E,/=E, ,E, =vy(E, +BcB,)
E,/ =y (E, +BcBy) , B,'=B,

vE,

By’ _Y(By T2 ) aBz, =Y(Bz -

vEy

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)
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Using the same transformation for the case of free and constrained

energy dominated system , where

(Esf E¢c +c Egc Etf)
Ve Ve

t
I
N =

1 1
so(Ef+CBC)_E =

Egc Etf +1 Esf Eqc

r(\r v )

S~
I
N

%( Ef)- >

after substitution, we get for E and B

By = e (G +e(B) v(=F0) + 1) (129)
T C IR Gy

(3-29)

Where y (1+ 2)= j(%)j(%) \/(i?) (4-29)

B ey () L (B e()) 20

1 Esc Eir (1__

' Esf Eqc
B, =i CEHAD+(Z) 0 D= |5

v

B, (6-29)

a
v
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Wherey( ) :j/?:j/(i%') \/(1—9 (7-29)

. v
For a comoving frame of reference at v where 8 = - and y=

1
N

The electromagnetic fields as viewed by moving observer

1_1 1 Esf,Etc, EscIEtf, - L ﬂ 2 .2 N Y
are E _2\/5_0( = te—r ) NG K,” ¢ cos(k'r’ — w't")
(8-29)
1.1 BBy 1 Ey B’y _ 1 [1-8 2 Pt g
B_Z\/s—o( = Nz ) NCAEET K,” ¢ cos(k'r' — w't)
(9-29)
Where k' = |[2£ k , = |2E
1+B 1+B
r= |16 A
w = 148 w ’ t 1+ t

., (1+2) (1+2)
to note that the product E,” B, = (1_§) E, (1+§)

= 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)
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2- field interaction , 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

interactions

3-Preservation of space fabric integrity ( in the form of space fabric

Binding and retaining interactions)

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

fields are infinite in range )

31.Interactions of enerqy fields

1-Energy as it varies in space or time 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
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a-Interaction of energy fields of similar type ( free or constrained )

is repulsive in nature

b-interaction energy fields of different type creates a binding

interaction

4-an energy field can interact with another energy field only if

they have the same field strength (they both have the same Dof’s)

(necessity condition)

5- same energy field can self-interact to generate a repulsive

reaction

6-though energy fields are infinite in their range of action but this

range can still be divided into 3 main zones

a-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
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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 ( Dgsp, Dspy), Etf = Kif ( Digsp Digu)
3-fields generated by free energy ( Es, Esp) fully interact with

fields generated by constrained energy ( E,. E,.) in a binging
interaction , while for anti quanton E;. = K. ( Dscp Dgcu),

E;. = K. ( D{cp Dic) > and the binding interaction is between fields
(Esch E¢cp) and ( Eg Eyf)

4-Fields created by free and constrained energies are best
described as having flux lines , and the number of those flux lines

is not indefinite in number
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5- unbound energy fields are repulsive in nature due to their
self-interaction

6-for the space fabric case , binding interaction expresses a state
of equilibrium due to the symmetry interacting energy fields

( equal in strength and intensity)

7- 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 )

8-boud energy fields create binding interactions necessary

for the integrity of the space fabric ( later they will be called
quanton binding (E;,) and retaining (E;) interactions )

9-all remaining unbound energy fields and through the self
interaction give rise to quanton inflation , splitting and on larger

scale inflationary momentum
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33. types of field interactions

33.a.single interactions

(Esfi )(Escj )
(Ary)

1-Single Interactions of the type Ej;ngingij =

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 (E;; ;,4ing) to describe
the simple binding between energy fields of the type

( EsfiEtfi), (EgiEsc))-

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

the interactions between energy fields (Es;E;r;) and (E E;;) can
be assessed as follows :

the binding interaction(E;,4ing-ij) between fields ( Ef;,Eyy;)
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and ( E,; E.; )(represented by shared flux lines between the fields )
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 = (Dsfi Difi)(DscjDyej) = cPOTsrtPoliy+DofsctDofee (1-33)
2- the interaction intensity must be proportional to the product of

intensity of both fields as defined by the parameter K,
(fOI’ example (stithi)( Kscj Ktcj)= Kq4)
3- the interaction must be related to true energy , so dimensions of
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the energy fields intensities must always represent the real binding
energy , in other words interactions must be always in terms of
Kq* ( Kijpinaing = Kop Kiy ) (Ko Kio) = Kg*)

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

4 — the binding relationship for the case of two fields

_ @ij  _  (EsppiEefpi)(EscjErcy)
Epinaingj = Gy 5 = @) (2-33)

- (Ksfi Kscj) (DsfpDsc) (Kefpi Kecj) (DefpDic)
(Ary)

- (Ksri Kifi) (KsciKecj)(Dsfp Defp) (DsgDse)

(ary)
- (Kq4)(Dsbf D¢sp) (DsfDsc) (3-33)
(ary)
=Jay, h_ Dofspp+Dofefy+Dofsc+Dofe (4-33)
qu \Z}

a, : parameter of interaction , Ar;; : effective distance between
Two fields , while E; is defined as being equal to K Dy; ( which
expresses the energy field as the product of its strength (Dof ) and
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intensity ,

Energy

the dimensions of such an interaction would be ——5;——
c total) (3D volume)

where Doftotal = Doffree + Dofconstrained

so only interactions which have four degrees of freedom are

able of generating a binding that has the true dimensions of energy

density

33.b multiple fields interactions

1- Energy fields tend to form higher order interactions whenever

possible ( multiple field interactions) ( this is true up to Dof =4 )
2- 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

(in real spaces only real interactions can be generated )

3- simpler interactions can combine to form a multiple interaction
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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 ( Esfp; E¢pi ) Escj Evcj )
that can combine with another simple interaction

( Esfbj Eefnj) Esci Eicj) to form a complex one of the type

_  (Esfpi Etfpi)(Esci Etci)(Esfpj Etfnj)(Escj Etfj)
Epinding ij= @ry) (5-33)

which is the case of gravitation

33.d. nonbinding ( repulsive ) interactions

while inside the quanton , the unbound field Ef, Eq, (or

E,.. E:., 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
self-interacting field can be involved in a repulsive interaction

as well with another energy field of the same nature ( free or

QUANTON BASED MODEL OF FIELD INTERACTIONS



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
E,ij= (EsfuiEfui )(EspujEtfuj) (Ary)

1
( I{qi2 Dsqutfu ) (quzDsqutfu) m (6'33)

1
(Aryj)

Kq4 (Dsfu thu) 2

=, a, Zrhv CDOfsfu+D0ftfu+D0fsfu+D0ftfu (7-33)
q7q

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

interaction in both cases
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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 (Es,E.f,) and constrained energy field (EE,.)

the binding 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

EgEy; = (KgsKis) (DsgpDesp)  (DspuDisu)

(DsfDyf) bindging = (DsgpDesp) = DgcDye  OF (1-34)

(Dspp Degpp ) =30 (2-34)
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50

EsfEys _ Ko® DsfDys _ DpDep _ c*
Dz, D =1 = = =—%=c 3-34
( sfu tfu) EgcE¢c KqZDsthc DgcDye 130 ( )

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 — Juhkt _ Juh
(E)g= K ¢ = 50— = 5 trq“ (5-34)

Where the term (E ¢E () pinaing represents the binding part of the
free energy (E E.f) that interacts with constrained energy
(EscEtc ) » (14) is the quanton radius

o, : retaining interaction parameter

while for anti quanton case the retaining interaction would be
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(Et)aq = (Esc Etc )bound (Esttf ) = (6'34)

= [qu (Dscthcb )] [qu(Dsttf )]

h
(e = K;* ¢® = 2% (7-34)

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

should be [ 1= M L2 T!

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 result of this self-interaction is the appearance of a repulsive

interaction (E;) that causes quanton to expand ,

the generated quanton inflationary interaction would be in the form

(EDg= ( J (B Ey) )7 (8-34)
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= (qu \/(Dsfu thu) ) (qu \/(Dsfu thu) )

()= Kb e = L (9-34)

16w c2ry
«; : 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 / Dpy Dygy that is interacting with another energy

field of similar magnitude creating this repulsive interaction

the dimensions of such a energy-like interaction , which has

one Dof, it should be [%] =ML*T*

While for the case of anti quanton , the inflationary energy

(Eag = (K> VDsenDecw) ) Kg® [ Dseu Dew) )

(Edag= K,jtc = —Lot (10-34)
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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 energies 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 ( Ep; )4 is the binding interaction developed between the

quanton ( q;) and other quantons ( q;) or anti quatons (aq;) ,

a-For the quantons case

Epsi= Eb( EspiEtspi)q= { [(EsfpiEtpi)g Xj (EsciEcj)q ] ((rr:_;:;j)
TqgiTgj
+[(EsfbiEtfbi)q Z]n (EscbjEtcbj)aq )]} (ﬁ) (12'34)
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() +

(ri—rj)

= {[inZ(Dsfthfb)q Z]T'qujZ (Dsthc)q] (

[inz(Dsfthfb)q Z;l KlI]'Z (Dscthcb)aq] } (ﬁ)
= 4.3 n Tq + n Tq
Epi= Kq €@ (2f ( ), )+ o . )
— \/a_bh 1 n 1 n 1
T2 8rgd (Z] ( ri=m)) ,_, )+(Zj T g )) (13-34)

Where the term (D, D,fp,), ) represents the bound part of the free
energy (EsspE¢fp) that interacts with constrained energy (E .E,. ),
(r; —rj) :the distance between quantons ( q;) and ( q;) or

anti quantons ( aq;) , (i#) ,

\/a—b : binding interaction parameter

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

(\/ Tqi qu)

(ri-rj)

Ebci = Ebi ( EsciEtci)q= {[(EsciEtci)q Z]n (EsfbjEtfbj)q ]
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+{[EsciEeci)q (EsfiEefiaq | (V(:"‘:‘;’) } (14-34)
={Kq4[(Dsthc)q Z? (Dsfthfb)q ] ((:ql:‘;])

[Kq* (DscDio) , B} (DopDep) 1 ()}

aq” “(ri=tj)

Tq

= K,*c3 (3¢ (W *E} o r]) )
Bri= ot 5 O} Gy WO Gy )) (15-34)

q-aq

which is the same expression as before or E ¢ ( EgfEf) =

Epc ( EsciEtci) g and this is due to the symmetry of interactions
Later a single expression for both interactions will be developed
Which will be of a multiple binding type ,

of course there would be no counting of any quantons , as the
summation can be handled by assessing energy density over an

integration volume
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\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

(Essp Etfp) and constrained energy fields (E,. E,) that is

equivalent To E,, = [, Et av = |, (Esﬂ, Efp) (Esc Eqc) dV

- h 4
T 16(m)* k™ Vg

_ Jach 1 1 _ h 1 _ — h
- V—at V - atqu

2 8rgd rq 1 21, V_q q
which says that the binding energy is directly proportional to ( i) ,
Tq

now for the case of a virtual quanton whose radius now becomes

(r; — ;) instead of r, the binding energy between the two energy

fields inside two separate quantons q; , q; becomes

VTqiTqj

(ri—rj)

(f (Esfbl Etfbl)dvf (Esq Etc;) dV)

JTqi Tqgi
= in2 (Dsfb thb) qu2 (Dsc Dtc)Vq T

(ri-rj)
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— a C3 2 h 2 h V \VTqiTqj
Vb 2w B Vyrg 2nC3 Vg 1 (1))

[ h

2(ri-1j)

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

VTqiTqj
(Ti—T]'
the binding between any energy fields regardless whether they

belong to the same quanton or not

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

Type : repulsive

Out side the quanton , the unbound free energy field (Esfy;Eifui g

generates a repulsive interaction with other quantons ‘ unbound

free energy (EgfyiEifu)q

for quanton ( q;)

m)] (16-34)

(ri-rj)

Er((Esfui Etfui)q )= [(EsfuiEtfui)q Z?(Esfqutfuj)q (

i)

(ri-rj)

= [in2 Dsqutfu )q Z;I(quz Dsqutfu )q )((
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=\/(X_C2 2 h n 2 h \TqiTqj
T 16 c?’rqi4 J 16 c3rgjt (ri-rj) .

- _Vorh n 1 -
E= o 2j <(ri_r]_) ,,-,,) (17-34)

o, : repulsive interaction parameter

The dimensions of such a energy density interaction , which has

two Dof’s , it should be [-——">—] (=M L3 T*%)

olumexc

For anti quanton ( aq;)

generated interaction due to unbound field (E,;Ecyui)aq ) OUtside
the anti quanton is also a repulsive in nature in nature since this
energy interacts with the surrounding anti quantons’ unbound

constrained energy field (Eq;E ;) aq to generate an repulsive

interaction

Vatlal (18.34)

Er((Escui)aq) [(EsculEtcul)aq Z] (EsculEtcul)aq ] (ri— )

r iT
‘/ththfu )aq Z] (KqJZ\/ththfu )aq ](((rqr‘;]))
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VTqiTqj )

(ri—rj)

— 4 2\n
= K" ¢}

aq—aq

h yn / rql Tqj
3
16 CBTq[ J 16  c3rgjt (ri-r aq aq

= 1 -
Ey= 7 2 <m_rj) aq_aq> (19-34)

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

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 of (E E f) (2.5 Dof’s), instead the free energy field
out of the quanton is divided into two parts :
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first part which is the binding part which forms the retaining

interaction ( E; ) or (Esbetﬂ,)q =Kq2(Dsﬂ,Dtﬂ,)q and has

(1.5 Dof’s) , and the second part which generates the quanton

inflationary interaction ( E; ) namely the unbound part

(EsruEep) , = K,*(DsfuDyfu) , Which has one degree of freedom,

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

as follows

a—EE, (1.5 Dof’'s) ( bound constrained energy)
b-  (E sbE ¢5p) (1.5 Dof’s ) ( bound free energy)

¢ — (E ssuE ¢s4) (one Dof) (unbound self-interacting

free energy) , and for anti quanton case

a—E E (1.5 Dof’s ) ( bound free field)
b- (E ;.pE tcp) (1.5 Dof’s ) ( bound constrained field)

¢ — (E scuE tcu) ( 0.5+0.5 Dof ) ( unbound constrained field)
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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 ;) bou of the quanton or (E  E )

nd

of the anti quantons create in an interaction with the constrained

energy field (E , E ;) of the other quantons or (E ;.E ;) ;.4 ©f 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 ( 1.5 Dof’s of each energy type ), and they
all the generate a binding interaction (E ;)

36.Dimensions of energy 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
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what determines its dimensions

From the previous discussion , we can deduce some rules

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

( Dof; = x) degrees of freedom

dimensions of interaction [E ;] = ( EZZZZ) ( c4l_x ) =

M Lx—Z TZ—x
volume

= M L2 3-4+tx 7-2+4-x = \| L¥~5 T2~* =[

_ energy ,T*

()

volume

energy
(——>)

, _ =M I-17-2 =
For the special case of x=4 , [Ep, |=ML'T™ = (——=

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 = (fyq(Esttf) bound(EscEtc )) dV
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= [(KqZ(Dsfb thb ) (KqZ(Dsthc )] Vq (1'37)

_ 4 3 _ hk* _ Jath 1
K,” c°V a; =
1 q 16 2mr 8rgry 4
h
Eyp=Jar 5— (2-37)
q

for the inflationary interaction
Ey = qu qu(\/m )(qum)d'f
=[ (Kq" (DsuDiu )1 Vg
= Ja #vf@ 2—:‘2 (3-37)
for the repulsive interaction
Erp = J, Kgi* DspuDepu ) (Ko Dsg Degu YAV
=[ (K" (DscDe0)?1 Vg

h h
= Ja, ——V;=Va, Trg? (3-37)

ZVqrqc
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J;/thdv Esf

a;
ap
E
.[Ebdv \ / -
Va
jv Eq dv
q
Qa;
fEidv / \ Ef
Vaq
f Erdv Aar/ Etc
Vq

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

Energy of various interactions

37b.multiple form of quanton interactions

the interactions of the Q/AQ pair combine to form higher order

interactions ( of Dof = four)

this particular point addresses the question why the quanton

evolved to become a Q/AQ pair

37b.1.binding interaction

for a multiple interaction which combines both binding of
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1- field (EfpiE¢fpi) g Of the quanton (i) with the constrained fields

(EscjE¢cj)q Of the quanton ( or anti quanton ) (j)

2-the constrained fields (E;E), quanton (i) with free fields

(EsspjEifpj)q Of the quanton ( or anti quanton )(j)

2
cEppy 2

Eref Eref

n
T' T'q]
[(j (EsfbiEtfbi)q (EsciEtci)qdvzj (EsfbjEtfbj)q(Eschtcj)q dV) m
Vgi ~ Jy,; i—Tj
[TeiT
+ qui((EsfbiEtfbiESCiEtCi)q dv Z? fyq}.(ESijtf]'ESijEthj )aq dv (r; . r;;] ]
(4-37)

2 Tref C - r .r..;

§ qL " qj

= [ (K (DsfthtfthsaDtct) V qu4(DSfb]'thb]' Dschth)q V‘Ii (r.—r;)
i

)
hc
; j

+in4(DsfbithbiDsciDtci)q ti Z]n qu4(Dsijtijscbthcbj)aq) Vq] (rqlr) )] ( 5 37)

—2ap ¢ h 3y . cyn__h 3 TqiTaj N,
Ep h [ 2V, 31y ¢ Vql ( Zj 2V, 3 ryj ¢ Vq] ri=ry) )
3 __ Ty
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ap he

— n .

T2 (Zl (G — (ri-Tj ) * (Zl (rl—r,) - aq) ) (7-37)
h

Eref = Zr:ef , rref= /rqi rq] (8'37)

2 2
E = total binding potential of quanton / anti quanton pair (= CEEbp )
ref

37b.2.retaining interaction

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

pair ’ given that E, = ( Esbetfb)( EscEtc)

2E,,”
TZ = Ere f (Esbetfb)q (Esttc)q de (Esttf)aq (Esbetcb)aq
(9-37)
Zr,.e c?
f (K (Dsfthfstthc) q q(D thstcb Dtcb)aq aq (10'37)
zatrrefcz h 3 h 3
hc (16rq4 ¢ q)(16rq4 ¢*Vaq)
2
total retaining interaction potential -2 = %M (11-37)

Eref qu
The summation of both the binding and retaining interactions
For the total number of quantons N, represents the dark matter
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with its largely gravitational effects

quc Etp

1
Ey * fom=;[Nqg——— + =

quc Etb

] (12-37)

=1 ah 1 ymyn_ 9

T4 [Nq 2r, +2 i Z’ 2((ri—rj)]

Where fpy represents the dark matter fraction of the total energy
of the universe (0.26) , E,, : total energy in the universe

and the summation for n=N, , m=N -1, i#]

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

While for the combined inflationary interaction due to unbound

fields (a, b) of both the Q/Q pair

OF;

¢ ,; = reff (Esfu Evpu )q 4V f, Escu Eccu Jag d (13-37)
6

= E“Tef [K,* (DsruDisi)g Vg Ky* DseuDecwdq 1 Vag (14-37)

2 rrefcs h h

h (16 Srgt cVq) (16 Syt €Vaq)

;" hc hc
Pozg ——VEa (15-37)
Eref 2Vqrq 2rq
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the combined repulsive interaction of the Q/AQ pair

C4Erp C

Eref Eref

VTqiTqj

n
[(j (EsfuiEtfui)q (EscuiEtcui)aqdvz j (Esfqutfuj)q(Escqutcuj)aq dV) (1‘ —r )
Vqi V) t J

(16-37)

27 ref 3

4 ITqiTgi
[ (in (DsfuithuiDscuiDtcui)q ti 2;1 qu4(Dsfuthfuj DSCthcj)aq qu] —(riq—lr]-;U (1 7'37)

C4Erp2_2“b c h 3 n__h 3 TqiTqj

Eref h | 2Vg By ¢ ti ( Zj 2Vq 3 1g; ¢ V‘U ri=my) ))]

_ Grhe " ( 1 ) (18-37)
N 2 J N (-1 a-q

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

1 2a;r, c6Ei 2 1 2apr, c4Er 2
Ey * for = [Ny =020 40 ymyn S0t (19-37)
=1 +1 ym r
T4 [Nq Z ] 2((r;—r; )]
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Where fpy represents the dark energy fraction of the total energy

of the universe (0.68) , E,, : total energy in 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 number of degrees
of freedom , the rearrangement the quanton Dof’s to satisfy the
condition would be as follows : Dof; = Dof,. = 0.5

Dofss=Dofs. =1.5 , Dofys Dof;; =Dof.Dof,. =2

This binding interaction here has all four Dof’s

under such conditions the quanton is in equilibrium ,no unbound
fields exist to cause quanton inflation or splitting ,

But this will not happen as such a condition would entail that there
would be no inflation of the universe beyond the single quanton ,

which would remain in this state indefinitely
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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 ) has the majority of the quanton

potential in comparison to the biding potential ( represented by

the dark matter)

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

The quanton retaining ( binding ) interaction took the form

E ;= (E sspE ¢5p)(E 5cE () , unlike any other potentials Like

Qi Q;

r

Ug=GM—rm or U_.=K , term (ﬁ) does not appear in this

binding potential

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

which is defined as E ,= % , can alternatively be written as

hc

_hkc _
E ,( packet energy ) = ar

(where k=1)
Tq
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While E,, = [, E,dv = E,V, =%
q

( E,, :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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40. Quanton stable degrees of freedom

The condition of interaction between free and constrained fields

(E st tf) = (Esc Etc) or (D sfbD tfb) = (Dsc Dtc)

binding

, however in addition to generalized matching between the binding

Dof’s , a stable interaction requires the symmetry of the binding

Dof’s of both sides

To achieve this , a rearrangement of the space and time varying

fields Dof takes place such that

For quatons

Doftf = Doftc ’ Dofsfb = Dofsc (1 '40)
Energy field Transient Stable Dof’s
Dof’s

Ef 2.25 2.00
Egsp E¢fp ( bound) 1.5 1.50
Egfy E¢fy (unbound) |1.00 1.00
E,. ( bound) 0.75 1.00
E 0.25 0.50
E;. (bound) 0.75 0.50

Table (6) transient and stable quanton degrees of freedom
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and for anti quanton

Doftf = Dofy. , Dofsp = Dofsf (2-40)
Energy field Transient Stable Dof’s
Dof’s

) 2.25 2.00

E..p Eicp (bound) 1.5 1.50

E., E;., (unbound) |1.00 1.00

Eg; ( bound) 0.75 1.00

E, 0.25 0.50

E.s ( bound) 0.75 0.50

Table(7) anti quanton transient and stable degrees of freedom

The unbound field remains of the form
Evunbound= E spu E tfu = qu D s, D 45, and this specific symmetry
Is not translated into the unbound field of the nature

Eunbound= Esfu = Kq Dsfu
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41.Role of individual enerqgy fields in the formation of space

fabric interactions

Energy field | Role inside Role outside interaction at
quanton quanton (short | cosmological
range) scale

Esp Eifp Quanton Quanton Dark matter

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

Ec. E;. Quanton Quanton Dark matter

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

Espy Eify Quanton Quanton Matter

( unboud) 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

Quanton
binding
interaction
Ey

Gravit-ational
like effect of
dark matter

l

ESCEtC

Quanton retaining
» |

Quanton
binding

E,

interaction

quanton

E;

Inflationary
interaction

EsshEisp

interaction E;

Esqutfu

quanton
repulsive

interaction E,

Fig(8).Summary of the quanton energy fields and the

generated interactions
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structure | quanton Anti quanton
structure fEigledrgy (EsfbjEtfbj) Eschtcj EsfnjEtfnj EscbjEtcbj Esijtfj EscuiEtcuj
(bOUd) (bound) unbound (bound) (bound) (unbound)
quanton (EsfbiEtfbi) N/A E, N/A E, N/A N/A
( bound)
E .iE i Ep N/A N/A N/A E, N/A
(bound)
(EsfuiE¢rui) NIA N/A E. N/A N/A N/A
unbound)
Anti (EgcpiEteni) E, N/A N/A N/A E, N/A
quanton ( bound)
EgfiE N/A E, N/A E, N/A N/A
(boud)
(EscuiEtcui)| NIA N/A N/A |NIA N/A E,
(unbound)

Table(9) Summary of the generated interactions outside quanton /
anti quanton due to different energy fields

42. 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 energy fields

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 gravitational mass
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in addition to gravitational mass ,normal matter is composed of
associated fields

3-normal matter quantons are comprise only two degrees of
freedom as the remaining two become scalarized ( transformed
from being part of the field strength to being part of its intensity )
4-for the case of space fabric qunaton system is not under
Equilibrium of interactions ( equilibrium: absence of the repulsive
self interacting fields ) ,as it expands and splits , 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
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rise to quanton inflation , for the normal matter , the unbound
energy fields ( associated fields ) gave rise to fundamental forces
through their interactions with other fields ( except gravitation
where it is originated from bound energy fields inside the quanton)
a model for this rearrangement in the structure of the quanton /
anti quanton for the normal matter is as follows

1- the normal matter quantons are formed from space varying

fields ( Esfp , E¢sp Egcp Eicp) fOr quantons and for anti quantons

and due to fact that they both have the same Dof for both cases,
normal matter quantons and anti quantons are identical
2-unbound fields ( Ef, , E¢fy ), OF ( Egpy , Eqy ) 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
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the atomic electric field

3-Difference in the degree of freedom between bound and

unbound energy fields prevented the interaction between both

groups

43.Degrees of freedom of guantons of nhormal 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

Dofssp = Dofscp =0.75 , Dof s = Dofyc, =0.25 (1-43)
(Dofspp* Dofscp ) = 1.5 , X Dof,, =2 (2-43)

Energy of the gravitational mass take the non-relativistic form
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E, = Z?nfvp EsspEifp EgcpEveyr AV (3-43)

The volumetric integration represents bound fields that are
involved in formation of gravitational mass

b-charged atomic fields

a-the unbound fields ( Esf, , Eg,,) have the same Dof

(Dofspy = Dof ey =1.5 Dof’s)) (4-43)
b-unbound fields ( Ef, ,E., ) also have the same Dof

(Dof¢fy = Dof ey =0.5) (5-43)
3-for positively charged particles : the atomic field is represented
by the unbound field ( Esf, Eify)

While for the negatively charged particles , the associated atomic
Field is represented by the unbound field ( E.,, E;.,)
4-for normal matter , the active degrees of freedom are four

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

4- Due to absence of the curl ( point source ) , the atomic electric

Field becomes invariant ( but its denotation is maintained )

c-qluon field

unbound free based field ( E;, E, ), and constrained based

field ( Esc,, E:c) , €ach field is split into main fields representing

(1.5) Dof’s and auxiliary field representing (0.5) Dof’s
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Space fabric quantons

Normal matter quantons

&:(Esf Etf )(Escb Etcb)

parameter
Nature of the Quantum entity Not a quantum entity
quanton
Bound fields g: (Esfb Etfb) (Esc Etc) Q or AQ: Esfb Etfb Escb Etcb

(both are identical)

unbound fields

unbound fields :

unbound fields

Gluons
Q: (Esfu Etfu) Q: Esqutfu (main and
&: (Escu Eicy ) auxiliary)
AQ: E;.,E;., ( main and
auxiliary)
Positive particles
Esfu Etfu
negative 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
Egf , Eqc
Quanton Quantons Expand , No expansion or splitting
Expansion , and split, ( quantons are under
splitting actual equilibrium )
Variation Varying in space and invariant
( under static in time
conditions)

Table (10) Summary of the differences between space fabric and
normal matter quantons
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44. Gravitational mass and its relativistic effect

The reduced quanton of the normal matter is composed of a pair

Of coplanar space varying fields ( free /constrained) which
E af = E sfb E¢p ,» E qc = EspE tfb (1-44)
Em =2} Jy Earnj Eqenj AV =2} E g5 E genj Vo (2-44)

unlike the case of quanton fields or electromagnetic waves
(where the free dominated field E ,; and the constrained
dominated E ;. are orthogonal to each other) ,for the normal
matter the free and the constrained energy dominated fields

are coplanar ( exist in one plane ) , the magnitude of the energy
density is represented by dot product of both fields , this would
lead to the development of field equations of gravitational mass

E 4 X E4 =0 (fields are coplanar, their cross product equals

zero ) (3-44)

V.E;f=-V.E ( completely asymmetric fields ) (4-44)

qc
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44.b For the relativistic effects of the gravitational matter

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

Eg» E undergo a restriction , from being 3 dimensional , to

qc
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 E;' V) (5-44)

/= ( qu E qc Vp ) — Emo (6_44)

E
mo ,1_(%) 2 Il_ﬁZ

and the same results can be obtained via the energy momentum

v = Lofaln) (7-44)

c

relationship where Pc =§

E,2=m2%* = P%?+m,2c*
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2
(Eqr' Eqc'Vp)? = (Eqf Eqc'Vp) 2 :_z"' (Eqr EqcVp)? (8-44)

! ! 2 2

(qu ch Vp) (1 = 1:._z) = (qu ch Vp)z (9-44)
’ /] - — E f chV — E mo

(Eqf Eqc' V,) =Ep qu” T (10-44)

45. Enerqy field parameters for normal matter

Normal matter quanton which is composed of bound energy fields

(Esgp Et5p) (EschEscp) 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, = “g’:;c
where 1, ( particle radius) = fixed
En =M =3jT ot =3i5a, o
= N, (1-45)
where Z“C";':f constant (2-45)

this is quantized energy relationships and not a quantum
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relationship since the Planck Einstein relationship is not applicable

namely E,,, # fn (17 ) , r, represents the radius of gravitational
p

mass’s quanton ,

normal matter energy is presented in this quantized form

as it will serve two main purposes

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

2-to facilitate studying interactions with quantum based fields.
the parameters w, k for the quanton are now replaced by the

alternative characteristic length ()

now the energy of the gravitational mass

E,= X} pr Estpi Eschi Eefp E¢ch AV = (Egpp Esch Egpp Evcp) Vyp (3-45)
- - a, he

Em = nEsfb Escb Etfb Etcb Vp =n EmVp =N — (4'45)

2rp

and as an energy density
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na,, hc na,, hc a, he
E - m — m = m _4
pm 21, (V, ) 2714 (813 16 r,* (5-45)

45.a-NM Bound energy fields

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

(scalarized degrees of freedom )

amhcz 075 _

4 .3
16 n* c Tp

Ky = K, =] uh< = Dypp =07 (7-45)
4{ 1:1;-::'16‘(:23 c::5_ K, c025 = Kyfp Degy (8-45)
Eqp= Kooy Dyey=.| —2hE 5= Kpe®7® = Kocp Dy (9-45)
Eip = 4‘/ IZ';ZLC; CTO:S‘ K, c®*° = K., Dggy (10-45)

where stb = thb = KSCb = Ktcb =Kp4

Kp C0'75 = stb Dsfb (6'45)

Esp
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45.b- unbound energy fields

45.b.1-positively charged particles

15

4 ach o - )
Esju = (oo o P Ky Dspy = K, 1 (11-45)
- 4 _ah O3 _ - 0.5 12-4
Eyy = PP Kifu Dipy = Kpc (12-45)
1
Kopu Kipu = K,* .= 137 (13-45)

45.b.2-negatively charged particles

4 oh 1.5
Escu = 160:r4 3 L;._p = KscuDscu = Ky 3 (14-45)
Etcu = Ktcu Dtcu = Kp CO'S! Kscu Ktcu = sz (15'45)

The energy content of gravitational mass system as the product of

Ep =2 Vpj Eqmj = Esgpj Eschj Vpj)

given that V, = constant, Z}' Vyj =nv,

Em =n Vp (Z]n Esfbj Etfbj ) (Escbj Escbj)

Where the dimension of the bound fields Ef,EfpEscpEecp IS

hc
2. 4
ccry

] — MlL_3T00 — energy - mass

volumex c2  volume

[
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46. scalarized degrees of freedom, a possible origin of gravitational
mass,

Gravitational mass density is represented by the product of the
normal matter field intensities

the field intensity parameter for normal matter quantons

Kb Kifp Ksep Koep =Kp* = 16“4 )4( 4)

anh _ mass

16 4 ¢ rp4 volume

for normal matter the intensity parameter became

s[ he a_s[ h 1.
Kspp = Kepp = Ksep = Keeb = | 1c 33 - Ty instead of

4 h 1 .
5 — for the space fabric quantons
16w c° 1y

while energy density equation of normal matter quanton is in the

form E, = Esy EgpEsp Eicp » With a reduction of over all degree

of freedom from four to two due to the fact that two degrees of

freedom now transformed from belonging to the field strength
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parameter to become a part of the field intensity

as a result of this reduction of degrees of freedom the normal

matter, Dof of quantons representing the gravitational mass

become of the form (1.5+0.5) instead of (3+1)

gauge theory prevents the gauge particles from acquiring mass ,

however , under low dimensions conditions , photons , gluons

can acquire a dynamic mass under Schwinger model of reduced

dimensions , here we suggest a generalization which proposes

that reduction in the energy degree of freedom is possibly at

the origin of mass generation ( rest / dynamic )

47. field interactions of normal matter

47.a-Quanton retaining interaction (Type : single binding)

(E))= (Esgp Esp) (EscpEch ) (1-47)
= (szDsfthfb) (KpZDscthcb )

- 2 ¢ 2 4
- fyp(Kp ?)(Kp 1.}7) dv
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hc
er

h c? c? 3\ —
% (o) a BTp7)=

— 4 h
Where Kp— / Ton o

This interaction has two degrees of freedom ( compared to three

E,

(2-47)

For the case of space fabric ) , the dimensions of energy=M1L*T~?2

47 .b-quanton’s gravitational-like binding

type : multiple binding

the normal matter particles would 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 (Efp; Eppi) (Eschj Evcnj ) aNd (Escpi Evchi) (Esgpj Etfpj)
to generate the gravitational binding energy E,;, between particle
p; and other particles p;
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formulation of the gravitational binding energy of the normal
matter differs from all other interactions due to the following
reasons

1-for normal matter space and time varying fields

(Esgp E¢sp ) (Esch Egcp ) the intensity parameter is of nature (Kp4)
2-the gravitational binding interaction is based on two binding
interactions for particles p;,p; , which are

a-between ( Egpp; Eyppi ) and ( Escpj Eqcpj)

b-between ( Essp; Eyppj) and ( Egcpi Ecpi)

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

3-The resulting interaction has would be in the form

E, = K, (K,*c?) (K,*c?) ("p# (3-47)

9 ri=Tj)
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intensity term is becomes (K,*)? instead of (K,*) which is
required for true energy generated by the interaction
as E, has the dimensions of energy M'L*?T~%, the constant K,

appears as a dimensional correction since each of the parameters

[Kpit Vol Kyt V] = ()2 = [ 01Ty

cmry c? c?
To obtain a truly binding interaction E;, (in terms of energy

With dimensions M'L*2T~2) the constant K, should be equivalent

4
to — where for normal matter E,; = e (4-47)
Eref er

4 [T it i
gbi =§ef [(pri Espi EeppiEschi Etcpi AV) Xj (fyw. Egppj Eifpj Eschj Evcpj dV) (#)]
(5-47)
[r it
[Kpl4DSfbl Dscbl DSfbl schi ql) Z K sfb] thb} Dscb] Dtcb] q]] ((r,p_rll;] ))

C41"

(Egbi) = E .

[( I{pi4 Vpi C)( Z]n I{pj4 Vp' C)( )]

r—r)

Which is a summation for particles (j)

- 4 _h
Giventhatr ,=r,=r, , K, =K,j =K, = \/16n4c
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fvp Egfp Epp Escp EccdV = Egpp Evpp Escp Evcp Vp

Vpi= - Vp =8 Tp
4 1va . = h 1
Kp €= 16 ¢ ( ) 2¢cr,  V,
2a,ctr h h
Egbl ghc : [ 2cV r Vpi) Z] ( 2cV p q])(r i—T ))]
> (6-47)
_ 2 h 1
(@) T ) )
— n
(Egoi)= ) (7-47)
. . 2a4c3r 2
Where G can be defined in terms of (———) (8-47)

, Gh
And r p = W ’ (9'47)

r=

>—5 is nothing other than the Planck length

it is worth noting that while the gravitational constant G remains

invariant with time as the normal matter particle radius r , =
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constant , the binding parameter for space fabric

K

g varies with time

2. 2
Zagc Tq
g

h

is a variable with time as the quanton radius itself

47.b.Role of normal matter energy fields in the generation of the

fundamental forces

Gravitation
distorsion
of space
fabric

A

gravitation

A

A

Fig(9).Summary of the interactions of bound and unbound fields

Dark matter
gravitation
like effect

A

A

for gluons

Escb >
E:cp Quanton
E retaining
sfb Et
Eifp >
Esfu Strong
———» nuclear force
Efy ( repulsion
and
E.., attraction )
Etcu >

gravitation

al

binding

interaction
E,

QUANTON BASED MODEL OF FIELD INTERACTIONS




force
(attraction and
repulsion part

Energy field Role at short | Role outside interactions at
range( inside | quanton long range
quanton )

Egpp Eepp 1-Quanton Quanton 1-gravitation
( bound) retaining binding E,, 2- space fabric
interaction E; | ( gravitational | distortion
binding)
Escp Eicp 1-Quanton Quanton binding 1-gravitation
( bound) retaining ”;bgravitational 2- space fabric
interaction E, | pinding) distortion
Egry  Eify 1-Strong 1-Strong N/A
(unbound) nuclear force | nuclear force
(attraction and | (attraction and
repulsion part) | repulsion part)
2-dark matter | 2-dark matter
gravitation gravitation like
like effect effect
E . E,(unbound) | Strong nuclear | Strong nuclear N/A

force
(attraction and
repulsion part

Table(11) Summary of the role of the interactions developed by
each energy field at Planck and cosmological scales for gluons

Gravitation
al
distortion
of space
fabric

A

gravitation

graviatational

binding

y

Electric
Atomic
charge and
field

retaining
energy

interaction

Ep

Etfu

\ 4

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

EpEefp 1-Quanton Quanton 1-gravitation
( bound) retaining binding 2- space
interaction E; | interaction E; | fabric
2-inertial ( gravitational | distortion
retaining binding)
energy
EscpEtch 1-Quanton Quanton 1-gravitation
( bound) retaining binding 2- space
interaction E; |interaction E, |fabric
2-inertial ( gravitational | distortion
retaining binding)
energy
Egfy Epy Atomic electric | Atomic Atomic
(unbound) field Electric field Electric field
E uEicu 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

48.Gravitation binding interaction

Type : multiple binding

outside quantons , energy field interactions are involved in

maintaining inter-quanton integrity via the gravitational binding
interaction , but as pointed out earlier that energy fields are infinite
in range , there is a residual amount that is left untied in any

binding interaction which gives rise to gravitation , defined as the
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summation of interactions due to this residual free and
constrained field outside of the quanton between two bodies (i ,j)

E, : gravitational binding energy

g9

The term ( Esfp; Eifpi Egchi Eechi Vqi ) represents the mass(= ,

3 2
Zagc Tp

(G ="Tr)

m,-mj

(T i—T ) (ri-rj)

where E;, = G ( )(

TpiT
hC [2 f EsszEtsz ESCblEthl dV][an Esfb]Etfb] Escb]Etcb] dV] b

(rl—r )

(1-48)

2
_27p

(Z?Kpi Sfletfbl DSClethl pl)(Z} K Dsfb]thb} Dscletcble]) (r—

-1}

c? 1

2“9 P’ (Zm _n cy 1
16 ¢ 13 1y YU (1))

Vpi 2j

c rp,3

Zag p

9 (%"

h c @ 1

E 2(8r,3) rp, Zl 2 (8rp]) rp;i  (ri-Tj)

= ager 2 (X0 G )Z] — —)

Ty (Ti—T))

_1
(ri-7j)

=l ) (2-48)

to note that the gravitation is the only force due to residual of
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fields between two bound energy fields (Esf, , Efp ) (Esch » Etcn)

those energy field 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

49.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 ,
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,= X" fyp Eqi dav = pr (Esqutfu)2 av=x7" Eqi Vpi

(1-49)

(2-49)
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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, Eyp dA= f

o

¢ =charge density , E, E.s are the unbound now invariant

atomic (static ) electric field

E(*)= Espy Epu = # , T, :estimated radius of the particle
olp
Q(+) =4m Sorpz( Esfu Etfu)
=4m £,1,° K,? Dy Dysy, (3-49)

Which has the dimensions of M%5 [+15 T-1

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

_ Q _ rpz Esfu Etfu _ |ach c sz
E(+)= 41 £,(A10)> - (A71¢)2 _w’ 2Vyry (A1g)? (4-49)

Which has the dimensions of M%5 [705 T-1

for negatively charged particles (anti quantons dominant)
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Q(_) =4m Sorpz Escu Etcu (5'49)

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

49b.Electric binding energy

Q; Q;

E. =K. (Ary)

JT il pi
= Ke(4n£0rp2) (Esfui Etfui )(47T eorpz) (Escuj Etcuj) (r:rs] )
(6-49)
Ee - 4me, aghc (7_49)

(ri-rj)

K, : Coulomb Constant(=4r ¢,),

50.Stronqg nuclear binding / repulsive interaction

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

2-real energies ( which have the dimension of ML*2T~2) must be
generated by interactions which have four degrees of freedom

(terms of c¢*) , so we should expect the strong self interaction

QUANTON BASED MODEL OF FIELD INTERACTIONS



also to be to have four degrees of freedom

3-gluons are based equitably on both free and constrained fields
so as to provide for the symmetry of the self interaction

free energy field based flux tube V; of the form (Ef, E.f,,)

this field which has two Dof’s is complex in nature , as it is split to

main and auxiliary fields such that

Esfu Etfu = sz (Dsfu thu) (1'50)
= sz (Dsfum thum) (Dsfua thua) (2'50)
= (Esfum Etfum) (Esfua Etfua) (3'50)

where Dsfum thum =cl» ’ Dsfua thua = 0>
constrained energy field based flux tube Vy; in the form
(Egcu Etcw) > Which has two Dof’s and is split also into main and

aux“iary fields Escu Etcu = sz (Dscu Dtcu) (4'50)

= sz (Dscum thum) (Dscua Dtcua) (5'50)
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= (Escum Etcum) (Escua Etcua) (6-50)

1.5 0.5

where Doy Dicum = € » Dscua Dtcua =€

4-energy stored in the flux tubes

E, fvf(Esfu Eyy )*dV  and (7-50)

Es fyf(Escu Etfu Etcu)z dv (8-50)

, Vg @ flux tube volume
5- strong force self interaction degrees of freedom are in the form
(1.5+0.5) Dof’s for free or constrained based gluons , and this is
since the energy fields can achieve full merger only while inside
quanton

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 (Ess,Ef, ) in

addition to self interaction of the constrained energy field based
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flux tubes or (E;.,E;,) and generating the repulsive part of the

strong binding energy , the interaction takes the form
Eo=(f,, Kp'DspuDepu 1°dV+f, Kp'[DscuDecul” AV)(52)  (9-50)

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

p

Esr = I{p4 (Z?[Dsqutfu]z ij+2]r'l[Dscthcu]2 Vf)(Arp ) (10'50)
2
= 2 h n r
= (s ) @2V
_ hc nVsi )
Esr_ as 24r, Zj (Vp) (11 50)

a, : strong coupling constant

This repulsive interaction has four degrees of freedom and the

dimensions of MLtz T2

50b- the binding part type : simple binding

the attraction part is generated by the interaction between free
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energy dominated flux tubes and constrained dominated gluon

flux tubes

p

Esb= (fyf(Esqutfu EscuEtcudV) ( )

Arf

Esb= Kp4(fyf(Dsqutfu DscuEtcudV) (A:I;) (12'50)

T
Kp4 Z?(Dsqutfu) (Dscthcu ) ij (Arz; )

2

o Cl(rm) @5y G

2c3V,r,

_ hc Tp _ hc nVsi i}
% 2,1, Vs (Arf) % T, 2 v, (12-50)

Ar ; = average distance between the flux tubes (n)
it is noted that the distance (Arf) 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 (Arp) ( distance
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between quarks ) changes and the value of the interaction

changes accordingly , while energy content of the flux tubes

remains the same

51.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 (Egs, E¢5p, s

or (Escp Eicp )s Of space fabric and the unbound main free field

(Esfum Etfum )m Or main constrained field (Escym E¢cum )m ©Of the

normal matter’s gluons which are responsible for the nuclear

strong force

2-space fabric bound fields (Egsp, Eifp, )5 OF (Escp Egcp )s

have 1.5 Dof’s each and could not create a gravitational binding
interaction with the galactic normal matter binding fields
(EsfpE¢sp) 5 (Esch Eten ) . ( two Dof’s each ) of normal matter
m
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quantons , those same energy fields which generate the

gravitation binding and the reason behind this is due to field Dof

mismatch

3-gravitation like attraction of the dark matter is one-sided only In

the sense that there is no gravitational like attraction of the normal

matter on the space fabric , and this is because there is no long

range action of the unbound gluon fields (Egfym Eifum )

or (Escum Evcum ) Of the nuclear strong force ( their fields are in the

form of flux tubes which is short acting range )

51.b.Gravitational like effect on normal matter free energy field

While in its density interaction form E;; =

‘/E)(1-51)

(ri_rj)

[(Esfumi Etfumi Escumi Etcumi)m Z?(EsfbjEtfbjEschtcj) s (
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This binding interaction has three Dof’s and the dimensions

of (@) , while in its complex form

[TpiTqj
[fyf(Esfumi Etfumi Escumi Esfumi)m dVZ;l fyqs(ESfbjEtfbjESCjEth) gs dV] ((ri_l’rj‘)ll )(2'51)

Tpil .
J Phaj

(r;—rj)

2
c
=?ef Z:n Kpi 4 (Dsfum thum Dtcuthcum)m Vfi Z}n qu 4 (Dsfthfstthc ) qu]' )( ))

(3-51)
=2V %@ ref c? [(C 3 h Vst 3(___h V.. (—‘erqu] )
hc 2 C3Vpir pi fl J 2 C3Vq]' rqj v (ri_ri) m—s
_ Jasaph Vg n 1
Egs - 2 Vpi j (ri_r]') (4-51 )

m-—qs
this binding interaction between free and constrained energy
fields of gluon (i) of the normal matter with bound free constrained

energy fields of the space fabric quantons or anti quantons (j)

hc

Eref=2\/ﬁ ’

varying with time , it is expected that the gravitational parameter

and since the quanton radius of space fabric is
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of this interaction to be varying also with time as well

51.c.Why normal matter gravitation generates space fabric
distortion

It had been proposed that bound energy fields (E s, Eip, )s OF

(Esep Eicp)s Of space fabric which generate the space fabric

binding interaction E, , would also generate the gravitational

attraction of the dark matter on the normal matter E since the

gs
binding interaction is more stable than the repulsive alternative
,but why this is not the case for the normal matter , which , based

on the fore-mentioned discussion , the bound fields of normal

matter (Esrp Eipp ), (Escp Ercp ) Which generate gravitation should

have generated another binding interaction to the space fabric ,
reasons are as follows

1-the unbound fields of space fabric (Egs, Ef, ) ; of quanton
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and (E;.,E:,) 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 , which means that they are complex repulsive fields
(have combined Dof that is equal 0.5 +0.5 )those repulsive fields
do not merge to generate a resultant field of Dof strength =1) as

those fields are of the form:

(qu \/(Dsqutfu)q )(qu \](Dsqutfu)q )or

( qu\/(Dscthcu ) ag ) qu\/(Dscthcu ) 4q )and not of the form

K,*(Dsfu Disu) O K,*(DscuDiey ) o » this means that those

unbound energy fields of space fabric can only be involved in
repulsive interaction with bound fields of normal matter

(Esfb Etfp)m » (Esch Eech Jm (Which are generating gravitation

force) ,and this repulsive interaction is at the origin of normal
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matter distortion of space fabric

2-a gravitational binding interactions between galactic normal

matter and space fabric bound fields could not be generated , since

for normal matter binding energy fields of (Ess, Esp )q e€ach type

of energy fields has two Dof’s , while for space fabric bound fields

(Esfp E¢sp )s OF (Egep E¢cp) , €ach complex field has 1.5 Dof’s

(remembering that fields leave space fabric quanton as complex

fields of free or constrained nature ), as a result , there is both Dof

mismatch as well as field type mismatch

52.Gravitational distortion of space fabric

52.a.1-the repulsive interaction on a guanton (i) of space fabric

4

E, ==
di Eref
n
VTqi"pj
[ [(Esfui Etfui)qs (Escui Etcui)aqs dV) (Z (Esfbj Esfbj )m (Escbj Escbj )m dV)]
Vgs 7 v (r,—rj)
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(1-52)
. 2 Tref ct
o hc

[ in * (Dsqutfu )qs (Dscui Dtcui)aqqui (Z}l Kpj * (Dsfbthfbj )m (Dscbthcbj )m Vp] ]((rrq;rz)u )
(2-52)
Aol by S v, () (3-52)
h 2¢3Vg; Tqi ql J 2c Vai rqi P N1
= Jma, ) 5G5S (4-52)

for quanton and anti quanton pair (i) of space fabric the summation
for 1 to n for | quantons of the stellar matter bound fields , this

interaction has four degrees of freedom

52.b.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)
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b-an increased space fabric quanton energy density away from the
galactic bulge and consequently ,an increased effect of the
gravitational like effect of dark matter and increased rotation curve
speeds away from the galactic bulge

2- a localized drop in the rotational curve of spiral galaxies was
observed , this localized drop coincides with the spiral arms of the
spiral galaxies , an interpretation of such a 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 ,
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for other spiral galaxies : NGC 2590, NGC 1620 , NGC 7674 , NGC

7217, NGC 2998 , NGC 801 , they all show the same localized

rotation curve bottoming characteristic of spiral galaxies

w
]
1

|
275 |

u
w
-]

225

ROTATION SPEED (KM S5°')

é ’ 8 10
RADIUS (KPC)

Fig(11).Rotational speed 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 NGC 4378
Sab-Sb NGC 7217
- Sb NGC 2590 Milky Way
< 250 Sbc NGC 3145
£ Effect of dark
T VIS Bt Ty ?
B Sbe NGC 1620 SR
g 200 ey
T Sbe-Sc NGC 7664 /
g 150
S . 1
B : ol .
é 100 Sun at 8.5 kpc from Expected J'; dropoff of velocity
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(12). Source : http://hyperphysics.phy-
astr.gsu.edu/hbase/Astro/darmat.html
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':_g 200 f o N E‘W NGC 801

S 100

g Y 1 | | 1

5 50 100 150 200

distance from center (thousands of light-years)

Copyright @ Addison Weasley.

Fig (13). Source :
http://ircamera.as.arizona.edu/Astr2016/lectures/darkmatter.htm

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

53.Electromagnetic field interactions

the rearranged degrees of freedom are

Dofsf Doftf =2.5-0.5=2.00 , (Dofsf Doftf)bound =1.00

(Dofsc Doftc) =1.5-0.5 =1 ’ (Dofsf Doftf) unbound =1.00

53.a-Retaining enerqgy interaction

While in its density form

E;, = ¢,EB
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=3 ((BLRe )+ (L) * LB+ ()] (1453)

(Esp Eeo)® ) (Egpp Eve) (Esc Egp) |
P w2 b =t (E g E pp)?)

=1
= (
And due to symmetry E s E ;= cE . Ey

( E sfb E tc)2
c2

(Esc E tc)(Esfb E tfb)
c

Et = = ( Esc Etf)2=

And as a potential of the total photon energy
Etp = fyq(Esbetfb) (EscEtc) dV (2-53)
= [Kgs°(Dssp Digp )] [Kgs” (DsspDegp )1 Vg

4
= 4 2 = hk = h
E, = K ccVy =0 — Vo=a, ——V
tp as q t16cnt "9 Tt 16 crt

Eyp =0 — (3-53)

t 2crg
Which has two degrees of freedom compared to the case of space
Fabric’s retaining interaction which has 3 Dof’s due to the

relativistic degree of freedom

QUANTON BASED MODEL OF FIELD INTERACTIONS



53.b inflationary enerqy interaction , repulsive energy interaction

Same as space fabric

52.c-Gravitational like interaction of electromagnetic waves

the conversion of one degree of freedom into relativistic one

allows for a Dof match between the bound fields of the

electromagnetic waves and the bound fields of the normal matter

which was not possible for the case of space fabric

the binding interaction Eg;

EsfbjEtfbjEschjEtchj \Tqil"
= [fV EsppiEeppiBsciBea dV)( (3] f, =Pl dV)( - "’) (4-53)

Eref qe c? ( i~ ])

2ctr ir"
_# (qu Dsfthfstthc ql)(ZnK Dscthfb DgcpDycp V ) ﬁ)
23 r,r
= P ( in4 c? ti N Z?Kpj p]) ((r ) ) (4-53)
_ 2 rgrp/mag h c? h c? 1
B h ( 21c3vy; g )Vql 2] ( 27 € Vpj Tpj )ij ((ri—r]-) )
hc /apa
Egpi= ——" Y (—) (5-53)

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

different electromagnetic waves

ct Zw/rqirpjc3 . .
2-now the parameter K, = PR ( previously it was
ref

3
anpc

definedas K, = for the case of normal mater gravitation)

53 d.dark matter distortion of electromagnetic waves

unbound fields of space fabric interact with electromagnetic

waves , keeping in mind that those unbound fields can only create

a repulsive interaction

4

E;ei _Eref

[( que( EsfuiEtfui)qe (EscuiEtcui)aqe dV)( Z]n quS(Esfu]'Etfuj)qs (Escqutcuj)aqs dV)]((rrql:p)] )
(6-53)

o3
qulrmc

1
[qu EsfulEtful) sculEtcul)aq —e ql][ Zn pj (Esfu]Etfu]) ( scu]’Etcuj)aq_s Vq]] ((r.—rj) )
i

(7-53)

qulrp]c

=— K" 2V )N Z]T'leoj4 c? Vo) (=)

(ri -T)
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2a, rqirp]-c3 h 2 n h 2 1
= c“Vy il ———) c“V,;
h ( 21c3Vg; Tqi ) q Z] 21nc3Vgj 1qi @ ((ri—r]-) )
a-hc 1
E ,.=-—= n 8-53
gbi 2 Z] (ri-Tj) ( )
qs

This interaction which has four Dof’s and between free and
constrained unbound fields ( i ) of electromagnetic wave and

unbound free and constrained fields of quanton and anti quanton

pair (j)
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interaction free energy constrained Dof |Interaction
field energy field type

For space fabric EgpE g E¢cpEich three | multiple

1-E, : quanton binding

retaining

2-E, : quanton binding

For normal matter Egsp Egfp E b Eicp two | Single

E, : quanton retaining binding

E; : quanton EspuEify Escn Eicu one |repulsive

inflationary

E, : quanton EgpuEify Egeu Etcu two repulsive

repulsive

1-gravitation binding | E ¢, E,, E b Etcp four | Multiple

2- Gravitation binding

Electric force Espy Etpy EscuEicu four |a-single
binding or
b-repulsive

Strong nuclear 0 E;.y Eiry four |a-single
binding
b-repulsive

Dark matter (EsfpE¢sp)s (EscpEten)s three | Multiple

gravitation like binding

gravitation (EsfuEefu)s » (Escu Etc)s » four |repulsive

distortion of space

fabric (Esfb )m , (Escb )m ,

gravitation like (Esfb Etfp)e (Esc Etc)e four | multiple

binding of EM binding

waves (Esfb Efp )m (Escb Etch)m

Dark matter (Esf Etf)e (Esc E¢o)e four |repulsive

distortion

of electromagnetic (Esfu Eep)s (Eseu Evcn)s

waves

Table(11) Summary of interactions , their types and their energy field source
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54.CPT symmetry at the Quanton scale

CPT symmetry has its origins at the quanton scale ,as it reflects

symmetries created due to energy constraining ,as the degrees of

freedom of anti quanton free and constrained fields are mirror

symmetric to those of the quanton’s

Quanton Anti
quanton
Nature of | free constrained
dominant
energy
Main- Eg Eg
space-
varying
Auxiliary- Eg Egf
space
varying
Main time
varying Ef E,.
Auxiliary
time E;. Ey
varying
Table(12) Mirror symmetry between quanton and anti quanton
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Dominant energy

free

constrained

time

Positive
configuration for the
time varying fields

negative
configuration for the
time varying fields

Spatial configuration

Positive position
vector configuration
for the space
varying fields

negative position
vector configuration
for the space
varying fields

charge

positive atomic
fields and charges
due to unbound
fields Egf,Ef,

negative atomic
fields and charges
due to unbound
fields E ., E;cu

Table(13) CPT symmetry and its link to quanton / anti quanton

mirror symmetry

55.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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