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Abstract;

The search for a unification of the physical phenomena was the preoccupation of many physicists for long time.
Starting from the seventeenth century with the unification of celestial mechanics and gravitation, then the
unification of the electromagnetism in the nineteenth century.

The early twentieth century brought about the unification of space and time and the unification of energy and
mass while the advent of gauge theory enabled the unification of the weak interaction with the
electromagnetism in the middle of the twentieth century.

More recent theories are proposed as the answer to the unification question in physics include quantum gravity
which unifies quantum mechanics and gravitation, and string theory.

Unification effort should not only address the known fundamental forces but the space fabric interactions which
till now remain unknown but their manifestations are described as the dark energy and dark matter.

Here the concept of interacting space and time fields which constitute space time is discussed using classic
method which has a certain advantage of bringing the physical meaning into visualization.

Keywords: Unification physics. Energy degree of freedom, space and time varying fields, bound and unbound
fields

Introduction

Previously, a quantized model was introduced [1] where energy density expanded out of singularity This
expansion takes the form of space and time fields which are of different natures (free and constrained), and
those fields constitute the basic building blocks of a quantum entity : the quanton where the relationship
between those fields is governed by the energy degree of freedom. This model has cosmological implications
which were discussed in separate works [2], [3]

This work comes in two parts the first provides a model for the interactions of the quanton fields such
gravitational and repulsive (inflationary) interactions which are at the origin of dark energy and dark matter

The second part deals with normal matter quantons and its fundamental interactions .

Throughout this model it will be shown how space and time fields can be used as a unified effective method
to describe all types of interactions.
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1. Mathematical brief

Es = ‘;—i : free space field (1-1
Ey = ’Z—Et . free time field (2-1)
E.. = [Eds : constrained space field 3-1
E. = [E dt :constrained time field (4-1)
Es =E4E. , Ei=EsE (5,6-1)

Energy fields are vector quantities which have direction as well as magnitude and can be defined as

(for the case of space varying free field)

Ess = KoDst (7-1)
where Dy : energy field strength ( degree of freedom parameter — in exponential terms of the

Dofst  ( Dof : degree of freedom) ®D

constant (c) or Dg=c

K¢ : field intensity parameter which is defined in terms of the energy density divided by four degrees of
freedom.

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

41 h c 7 _2m
Ky = /m k ,k=z=a == (9,10-1)

Ket = Kse = Kif = Kie = Kq (11-1)
The two types of quanton energy fields are the free field dominated Eqr = EgE (12-1)
and the constrained field E,. = EEy (13-1)
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Energy density Q, represents the product of Eg, Eqc OF Q, = Eqf Eqc (14-1)

Each of the quanton fields is defined as a multiplication of field strength, field intensity and the field
parameter variation .

The relationship between quanton and anti quanton field degree of freedom is mirror symmetric

(Dofy) q = (Dofge) aq = 225, (Dofye) ¢ = (Dofyp) aq = 0.75 (15-1), (16-1)
(Dofyp) q = (DOfyc) aq = 0.75 , (Dofee) q = (Dofyr) aq = 0.25 (17-1), (18-1)
(Doffree) g = 3 (Dofconstrained) q = 1 (19-1), (20-1)
(Doffree) aq = 1 (Dofconstrained) q = 3 (21-1), (22-1)

Previously it had been postulated that quanton frequencies are statistically distributed [2] versus energy
density and this statistical distribution can be replaced by a single mean frequency, hence we can arrive at a
relationship between energy density and the mean quanton parameters (w, rq)

This relationship takes the form

&= (e = = (e @ @23-1)
rq=x== (24-1)
Qq:16:c3 k4c4:Kq4c4 (25-1)
The quantity (#) can be put as equal to h,

Kq 4 = hq kK = Kt Kse K Kie ( Ky =energy field intensity parameter) (26-1)

Where Ky =K, = 4/# ko, ( k=2A—11 ) (27-1)
4 h 4 h 1
Kee = Kq = Jien k, K = Kie = Kq = }(1611 c3) (a) (28-1)

2.Quanton origin of CPT symmetry

Any new concept must not be in violation with existing laws of physics and this model is based on two of the
fundamental principles in physics namely the second law of thermodynamics [1] and charge parity time -
CPT symmetry

CPT symmetry has its origins at the quanton level ,as it reflects symmetries created due to energy
constraining, as the degrees of freedom of anti quanton’s free and constrained fields are mirror symmetric to
those of the quanton’s [4],[5],[6]

Tables 1. ,2. provide an illustration of this symmetry at the level of the quanton fields and their Dof’s
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field quanton | anti quanton | Dof
Nature of dominant energy | free constrained
Main-space field Est Esc 2.25
Auxiliary-space field Esc Esf 0.75
Main time field 0.75
Etf Etc
Auxiliary time field 0.25
Etc Etf

Table 1. Mirror symmetry between quanton and anti quanton

CPT Free field Constrained field
time Positive configuration for the free time field | negative configuration for the constrained time
(Ex) field (Eq)

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

charge | positive atomic fields and charges due to | negative atomic fields and charges due to
unbound fields (EggEery ) unbound fields (E¢c,Eicy )

Table 2. CPT symmetry and its link to quanton / anti quanton mirror symmetry

3. Some concepts behind space fabric

1-Equipartition of energy density or ( with respect to time and space ) which is manifested in the form of
uniform energy density expansion throughout space as the quantons are

a- Synchronized in their variation with respect to space and time [ 2 ]
b- statistically distributed

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

3-Preservation of space fabric integrity (in the form of space fabric gravitational interactions)

4-Energy field interactions are expressed at all the scales ( as energy fields are infinite in range)

4.Bound and unbound fields

As energy varies in space or time it creates associated dynamic fields that exist at all the scales and the nature
of the field interactions depends on the type of the energy field free or constrained) energy field interaction is
according to following manner

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

b-interaction of energy fields of different types creates binding interaction. 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) While same energy field can self-interact to generate a repulsive reaction Although energy fields are
infinite in their range of action but this range can still be divided into two main zones:

a-Intra quanton interactions b- inter quanton interactions

Interaction between energy fields of different nature (free- constrained) generates a binding interaction and
those energy fields which are involved in such an interaction are said to be bound fields, while energy fields
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that do not generate such interactions are said to be unbound fields For quantons free energy fields are split
into two parts: unbound part

Est = Kt(DsruDsto) = Estu Eso (1-4)
Bt = Kit(DtsuDito) = Etgu Evtoy (2-4)
Esc = K Dsc (un-split) (3-4)
Eic = KicDyc (un-split) 4-4)

And for anti quantons

Escu = Ksc(DscuDscb) = Escu Esc (5-4)
Etew = Kic(DtcuDieb) = Eteu Eteb (6-4)
Esf = KitDoep, = Ess, (Un-split) (7-4)
Bt = KiDio = Eyio  (un-split) (8-4)

Bound part EgpEip=Ks Kif(Dif, Dig) interacts with interact with constrained fields (E. E) in a binging
interaction, while for anti quanton

EscbErep, = Koc Kic(DiepDrep) 1 interacts with free fields (EgEy) also in a binding interaction.

For the quantons

EstEer = [Kst (Dsto Do) 11 Kir(Dsfu D) 1 (9-4)
(DstDts) binding = (DsioDio) = DscDye  oF (10-4)
(Dsto Dty ) = €' = DyDye (11-4)
(DypuDy) = it = S= 20 (12-4)

DscDic 10

For the anti quantons

EscEtc = (KscKtc)(Dscthcb) (Dscthcu) (13'4)

(DscDio) binding = (DsDsf) = DyepDie or (14-4)

(Dseb Dty ) = 0 = (DstDy) (15-4)
DSC . 3.0 !

(DscuDiew) = _D;Dttfb = % =20 (16-4)

Unbound energy fields for the case of space fabric are repulsive in nature due to their self-interaction

To be under equilibrium (no variation of fields and no inflation) , all fields must be tied in a binding
relationships (with other energy fields) at all the scales. (absence of unbound fields)

Bound energy fields create binding interactions necessary for the integrity of the space fabric ( later they will
be called quanton binding (Ry,) and retaining (R,) interactions. ) All remaining unbound energy fields and
through the self-interaction give rise to quanton inflation splitting and on larger scale inflationary momentum

5. Types of field interactions

5.a.Single interactions

The term simple interaction is used to describe the binding between energy fields of the type
(EstiEemi)and (EsEeg)-

To assess the potential of interaction between energy fields (Es,Eiq,) and (EsEi) the binding
interaction(Ryinging) between fields ( Es, Ey,) and ( Eqc Ec ) (which can be represented by shared flux lines) is
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proportional to the generated flux((pl.j) 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 : the qunton superposition principle [ 1], 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 = (DstoDifp) (DscDyc) = cPofsio+Dofifp+Dofsc+Dofie (1-5)
2- The interaction intensity must be proportional to the product of intensity of both fields as defined by

the parameter K, where (Kq¢Kif) (KKio) = Kq4 (2-5)
3-The interaction must be related to true energy, so dimensions of the energy fields intensities must

always represent the real binding energy , in other words interactions must be always in terms of Kq4

( Kbpinding = (K Kif) (KscKie) = Kq4) ,as the term Kq4 represents an energy density divided by ¢?

4 — The binding relationship between two free/ constrained fields

@ Yo (VaE i)

Rpinding = @y 7] (3-5)
_ [%(st Kee) ( Dsfthfb)][%(Ktc Ktc) (DscDic)] (4_5)
N @)
_ /0 (Kst Kip) (KscKic) (st D) (DscDre) (5-5)
N (ar)
_ 3/35(Kq")(stp Dtir) ( DstoDsch) 6-5)
(ar)
h
—2 ,ab e CDOfsfb+DOftfb+D0fsc+D0ftc (7_5)
o, : parameter of interaction , Ar : effective distance between two fields ,
The dimensions of such an interaction would be -5 En)ergy (8-5)
C total’ (3D volume)
Where DOftotaI = DOffree + DOfconstrained (9'5)

Interactions which have four degrees of freedom are able of generating a binding that has the true

dimensions of energy density.

5.b. Multiple interactions

Energy fields tend to form higher order interactions whenever possible (multiple field interactions)

(this is true up to Dof = 4)

Hyper interactions ( summation of Dof's of constituent fields greater than (4) are inhibited as for real
interaction, Dof's must be equal to (4) whether it is a single or multiple interaction.

(in real spaces only real interactions can be generated.)

Simpler interactions ( of less than 4 Dof's) can combine to form a multiple interaction with higher degrees of
freedom (up to 4) , so multiple complex field interactions are generated as a result of two simple binding
interactions of the type [( Esti Evfi) (Esqj Erq)[(Estj Eifoj) (Esci Etci)] that can combine to form a complex

interaction of a gravitational nature
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Ectoi Etoi) (Ecei Etci) [(Ecqiyi Etfoi) (Eci Eifi)]
Rbindingij - [( sfbi tfbl) sci t(Cgrij) sfbj “tfbj)\Esqj “tf (10_5)

5.c. Nonbinding ( repulsive ) interactions

Quanton’s unbound fields Eg, Eif, (or Eso, Eiey for the case of anti quanton) self-interact

The generated self-interaction that gives rise only to simple repulsive interactions, while when involving other
quantons ( anti quanton) the generated interaction would always be a repulsive one, since this self-interacting
(unbound) field cannot create a binding interaction with another field with opposing type even if they have
the same Dof's and as a result unbound fields interact with another fields of the same nature to generate a
nonbinding (repulsive) interaction

1
Rij = (/0 EsnuiBiui ) (/0 EstujErry) @ (11-5)
1
=30 (7 Dty I (Ko Doy Iy (12-5)
ij
- 4 T _ h f f
=0Kq" (DsuDyg,) 2 @) O 5 €O 2R (13-5)

6. Space fabric field interactions

6.a. Retaining interaction (R,)

Free and constrained energy fields interact in the same quanton to create the quanton retaining interaction
(Ry) which is binding in nature.

This is interaction is between the bound part of the free energy field (EsEi,) and constrained energy field
(EscEio) for the case of quanton and the bound part of the constrained energy field (E,,E:,) and free energy
field (EtEy) for the case of anti quanton.

The bound part of the free energy field that participates in this interaction has to have the same degrees of
freedom as constrained field (due to the symmetry of Dof's of the interaction which is a necessity condition)

The generated retaining interaction (R,) that maintains the quanton’s integrity and prevents it from
disintegration, the retaining interaction (R, ) is binding potential type since it is developed between two fields
of different nature and this interaction takes the following form .

Re)g = CfEsEn) | (YaE _E) (1-6)
= [{/oKq*(Det D) 1[3/0Ko*(DscDyo)] (2-6)

4 2/och ! 2[ah
(Rt)q = %KQ c?= 16;'[ = 161'[thq4 (3-6)

Where the term (EEy) pinging represents the bound part of the free energy fields (EiEy) that interacts with
constrained fields (EspEqep ) , (1) is the quanton radius , o : retaining interaction parameter, while for anti
quanton case the retaining interaction would be

Ridaq = (Y B ) (o) (4-6)
= [YaKe® (OuepDicp )] [k (D Dys )]

2

2 5h
(R¢)ag = i/ath4 c?= 1611Ctl'q4 (>-6)
The dimension of such interaction which has two Dof's, while its dimension is [%] = ML3T®
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6.b. Inflationary interaction (R;)

Type : Simple nonbinding( repulsive)

Inflationary interaction can be thought of as the result of the of the self-interaction of unbound part of
free energy fields which are not involved in the retaining interaction (R;)
The consequence of this a repulsive interaction (R;) is the quanton splitting and subsequent expansion which

is a synonym with the universe inflation.
Self-interaction can be thought of as energy field of a strength / Dy, Dy, (half of degrees of

Freedom or a degree of freedom of the unbound field E, Eis,) which is interacting with the reminder of the
unbound field of similar strength creating this repulsive interaction. and the generated quanton repulsive

interaction would be in the form

Ri)q = AV Es E) o)’ (6-6)
= [4/a Ky* /(Dsta D) 1 [¥0 (Kq* /(Dsta Dir) | (7-6)
(Ri)g = aKy* € = 16:”; fq’ (8-6)

o : inflationary interaction parameter and the dimensions of such a energy-like interaction , which has two

Dof’s , it should be [%] =M+ L3779 while for the case of anti quanton , the inflationary energy
2
(Ri)aq = [WKq \V (Dscu Dtcu) ][%Kq vV (Dscu Dtcu) ) ] (9'6)
2 :h
(Ri)aq = Vo qu ¢ = 16\1/TEer4 (10-6)

6.c. Intra quanton binding(Ry; )g-aq

Type : multiple interaction

This binding interaction maintains the quanton- anti quanton bond fields

The developed binding interaction between quanton and anti quanton takes the form

(Rbi)g-aq = [(§/0iEsEr) binding("\/ OtpiEscEre) Ig[ (/@toiEscErc) binding(i/ ApiE_Eif )aq (11-6)
= [ O‘bqu4(Dsfb DifoDscDrc) 14[%/ O(bqu4(Dsf D¢tDscbDicb)laq (12-6)
4 ohk?  oh
(Rui)g-aq = OniKq' €*= =07 = 3o q (13-6)
which has four degrees of freedom and the dimensions of [%] =M LT?

6.d-Inter-quanton interactions

6.d.1-Space fabric binding interaction (R})

Type : Multiple binding

Energy fields which generate the quanton binding and retaining interactions are also at the origin of dark
matter gravitation like effect as well.

If inter-quanton binding were not present, there would have been no gravitational like effect of dark matter,
nor gravitation for normal matter .
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The generated free energy fields are not in the form Ei Ey , instead the free energy field is divided into two
parts : first part which is the binding part which forms the retaining interaction ( R; ) or (Esbetfb)q =

qu(Dsfthfb) q and has ( 1.0 Dof’s) , and the second part which generates the quanton inflationary interaction
( R;j ) namely the unbound part (Es, Ess,) q = qu(Dsqutfu) q which has two degrees of freedom, so we can

summarize the energy fields as as follows

a- E. Eq (1.0 Dof's) ( bound constrained fields) (14-6)

b- (E sE 1) (1.0 Dof's) ( bound free fields) (15-6)

¢- (E sriE +0) (2.0 Dof's) (unbound self-interacting free field) (16-6)
and for anti quanton case

a-E «E (1.0 Dof's) ( bound free field) (17-6)

b- (EcpEwp) (1.0 Dof's) (bound constrained field) (18-6)

C-(E siE ten) (2.0 Dof's) (unbound constrained field) (19-6)

Each energy field can only interact with an energy field which has the similar degrees of freedom.

The free energy fields (E E ) .4 ©f the quanton or (E «E ) of the anti quantons create in an interaction
with the constrained energy field (EE ) of the other quantons or (E E ) .4 Of the anti quantons which

generates a more stable binding potential energy rather than the less stable repulsive interaction with an

energy field of the same nature.

Binding energy fields of the quanton are symmetric to those out of the anti quanton ( 1.0 Dof's of each type
of field ), and they all the generate a binding interaction (Ry, )

Interactions energy fields are not limited to same quanton interactions but extend to other quantons.
Free energy fields quanton (i) interact with the constrained fields of (j) quanton to generate the
binding interaction (Rp,) and vice versa , the generated binding interaction (Rp) which is responsible
for maintaining the space fabric integrity, is represented by two anti symmetric contributions due to
mirror symmetry between quanton and anti quanton field Dof's , (Ry; )q is the binding interaction

developed between the quanton (g,) and other quantons (qj) or anti quatons (aq;) ,

(Rondy = CJO0E g, Eona (5 CUE, Eroda (o)1 +

X /oE,, Eicopda (V(:f_‘;”)]} (20-6)

2 2 -
= oK, OaDiida (L5 40K, (O, Pra (52 +

2 [
[ Y0Kaq OyerDicaa (5521 21-6)
(Rori)q = /@ Kq'c? {[Zjn ((ri—:?) > R #)]}
9-9 gq-aq
2
_ d%h 1 1 1 -
Rofidg = 5 5o X <(ri—rj) q_q) + <Z,n Do >] (22-6)

Where the term (Eq,Eii)q  represents the bound part of the free energy fields (EyEy) that interacts with
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constrained energy fields (EscEc ), (ri —rj) : the distance between quantons (q,) and ( qj) or anti quantons

(aqg) , (i#)) , \/ay : binding interaction parameter

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

Roeda = (aEwEa {15 (06, Eimda (T )) + [3C/06E Eidan (St

= (4/aKq" (PuaPiaa (13 o PuoDivde | (£52) + 57 [ o6 O ) (S22 @36)

=@ ey (o) + (o )

ik q-aq
(Rba)q \/_h 1 [Zn <

2 8crgd

> + & #) ] (24-6)

(3 r) a-aq

Which is the same expression as before or Ry ( EfiEfi) = Rpe (EsciEiei)q and this is due to the symmetry of
interactions.

Similarly, expressions for anti quanton binding interaction (Rpfi)aq and (Rpei)aq With other quantons

and anti quantons can be obtained.

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

While for a single quanton of a radius rq , it has a total binding energy between bound free energy fields

(E, Eifp) and constrained energy fields (E_ Ei) that is equivalent to

o= Jo B AV =, (B B (B B dv= ook Vg (19-6)
_ \/ah 1 1 _ h i _ h _
T oon 8rq3ca Vq - \/G_th rqc Vg Vq - \/EtZT[ rqc (20-6)

Which says that the binding energy is directly proportional to ( rl) , now for the case of a virtual quanton
q

whose radius now becomes (r, — ;) instead of ry, the binding energy between the two energy fields belonging
to two separate quantons q, , q| becomes

= (U, (Vaek g EadadV [ (VouE  Eig) dV) (25 (21-6)
I'qi Mqj
= [Vt Ky Oy D) 1[/0 Kg® (O Dig)IVe 755 (22-6)
) 22 h 2 h Jfaitg . Jap h
= Vo C \/ch3vqi i \/chi‘vqj rqj Va (- 2n(-r)c (23-6)

This factor ( (—“rrqirr;”j) acts as a conversion factor for the calculation of the binding between any energy fields
il

6.d.2-Quanton repulsive interaction (R, ) Type : repulsive

The unbound free energy field (Eg,iEqi )q generates a repulsive interaction with unbound free energy fields

(EstjEtsy))q Of other quantons
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for quanton ( q,)

Re(Esui Beda = (V87 Eidy B G Exyina (5250)] (24-6)
= [{00K, " OsuDe)a 3 V87 (K * ety o N(F2)] (25-6)

42 _
16 c3r qi \}16“ 53 ((f Ul q> (26-6)

_ 2\/£x_rhc n _
Re= 005 Y (( - ) 27-6)

a, : repulsive interaction parameter

The dimensions of such a energy density interaction, which has four Dof's, it should be [VZTS%] (=ML'T?

For anti quanton ( aq,) generated interaction due to unbound field (/0 EscuiEreuid)aq  With unbound
fields of other anti quantons

This interaction is also a repulsive in nature in nature since this field interacts with the unbound

constrained energy fields (3/a, EscujEtey) o of other anti quantons to generate a repulsive interaction

V/Taqi faqj
F(ESCulEtCul)aq [(\/O(_rESCwEtCUI)aq Zn (\/O(_rEscwEtcw)aq ] ﬁ (28'6)
Tagi "a
= [{07Ke"DuciDygy Joa I ¥ (Ka'DicDy, dea 1(2) (29-6
= a, Kt ¢ YR V'a‘" edifag (30-6)
aq aq
_ VTaqi "aqj
=0 C 161 3 raql J16ﬂ c3r <(r -1 aq_aq) (31-6)
PR ar hc n -

Fig. 1. lllustrates how the quanton total energy is transformed through field interactions into different

inflationary and binding potentials which form the basis of dark energy and dark matter
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f R;dv O
Vq
Esf
J. Rb dv %b
Vq
ESC
Olpi Qq dV /
f Rbl dv - Vq
Va hc \
_Zn'rq Etf
[ rpav f— |
Vq
E¢c
f R, dv
Vq

Fig. 1.the relationship between quanton total energy and the potential of various interactions

6.e Dmensions 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 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 [R,] = (ziﬁi) (C41_x) =

X—2 +2—X X
Z 23X T2 X5 72X o [ML T ] _ energy (T) (33-6)

volume volume ‘¥

energy)
volume

For the special case of x=4 , [Ep, | = ML T72 =

7-Dark energy and dark matter in terms of quanton interaction potentials

7.a-interaction potentials

Previously the quanton interactions were discussed in terms of energy density , alternatively , those
interactions can be assessed in terms of the potential energy via volumetric integration

Frist the retaining potential

Rop = Jy [EED g (VacE Eic)ldv (1-7)
= [Y@cKy’ (st Dego L (Y@K’ (Do D]V 2-7)
_ 4 _ hi* 2fah 1
= %Kq szq_i/a_t P 2‘; qu (3-7)
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h

Ry = 7o 47
For the inflationary interaction potential
Rip = f,, [Vai K" (Dstu D DII( Y@iKy” Doty Des 1AV (5-7)
=13/ (Ky* (DsuDysy )] Vg
_ ﬁhm Vo = 3@ o 6-7)
For the repulsive interaction potential
Rop =y [Y/aiK, s Dii DIIE} ke’ Dasy Dy V1V 2 7-7)
= [ (K" (D, D] 37 V2 -7)
Ry, = —Si vy yrifdfd_aihgn | 9-7)

rp 2nVgrqc 44 (-1~ 2mc j(ri—rj)

7.b.Multiple form of quanton interactions

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

The interactions of the Q+AQ pair combine to form higher order interactions (Dof = four ) This particular
point addresses the question why the quanton evolved to become a pair of the form QAQ , now for the
quanton, the interaction terms become

E, (total energy of the quanton/anti quanton )= Rg, ( retaining potential) + Ry, ( inflationary potential) +
Ry, ( binding potential) +R,,, (total repulsive energy) + Ryp; ( intra quantonbinding potential) (10-7)

7.c.1.retaining potential

For the retaining interaction that combines both bindings of Q .AQ pair, given that
th = i/a_t(Esbetfb)( EscEro) Rtaq = i/a_t(Eschtcb)( EstEef)

2
R 4
= L, (Ve B EcE ) qdv [, (Ve EEbscy Exn), dV] (11-7)
2M At Mg A
= ;c : [Kq4(DSfthfbDSCDtc) aVq (DsDitDscpy Dtcb)aq Vaq ] (12-7)
_ 2moy rrefc" h 2 h 2
T he [(161'[ Srgt ¢ Vq) (161'[c3rq4 ¢ Vaq)]

.. . . . CZRtp4 othe
Retaining interaction potential —— = —*— (13-7)
Eref 21rg

7.c.2.Intra quanton binding potential (Ry,;)

For the Intra quanton binding potential can be assessed as follows
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thi = abl [fv 2\/ Upi Esbetfb Esc tc) dv fV ( Api Estthscb Etcb) dv] (14'7)
2y T 4
# [K (Dsfthfstc Dtc) V (Dstthscb Dtcb)aq aq ] (15-7)
_ 2ty ferc? h 2 2
~ he [Ger Ot © Vo) (161'[ g ¢Vagll
Inter quanton binding potential Ry = pihe (16-7)
2Trg
h
B = 5o o Tref=Tq (17-7)

7.c.3.Binding potential ( Ry,)

For a multiple interaction which combines both binding of

1- field (EsmiEemi)q Of the quanton (i) with the constrained fields (EgEj)q of the quanton () ( or
(EscbjEtcbj)aq Of the anti quanton (j) )

2- -the constrained fields (Eq;E¢ci)q quanton (i) with free fields ( Egm;Eimj)q Of the quanton (j) ( (EsgEeg)q0f
the anti quanton(j))

C4R /T ilgi
Rbtii = ﬁ = EC_ f (\/ bEstbiEttbi Esci Etcn)qdv an (2\/ ESbe Etbe Equtq)q av ﬁ]

Eref =)
NVALTRE!
+[qui(2\/ ap B, EipiEsciEici)q dV X fvaqj(i/ ap EsEeiBscojfecnj Jag AV (,q r)qj] } (18-7)
2mayr . I V'qi
= h—f[(K (DsitiDiioiDsciDici)g Vi 2 Ky * (D Dty Dqutc)q aj ﬁ
V'qi'a
KOst DioDsciDeeida Vai I Ky PssDesD, Dectidas) Vo (75 )] (19-7)
2moy, h 2y . __fai'g n__h 2y . Tdi'q .
Roej = h o 2mvgic rqu q'{[ZJ 2mVg; C3 g “Va 75 gq I+ 2mVg; ¢ rgj “Va 7 -ag e 207
_ %phc n 1 n _
Rotj = =5 [ <(ri_rj) q_q) < i U)q » )] (21-7)
h
Erer = ﬁ o Tref = JTqifg (22-7)
c4Rb g
Ry, = total binding potential of quanton/anti quanton = ( : e (23-7)
ref
The summation of both the binding and retaining interactions for the total number of quantons N,
represents the dark matter with its largely gravitational effects[ 7], [8]1,[9 ].
rqc*Rep’ | apihe m yn fac Rtbu _ ath , apihe m )
u * fDM - [N ( + 2mrg )+ Z Z ]_ [Nq(Zm 2Trg )+ Z j (G r) (24 7)

Where fpy represents the dark matter fraction of the total energy of the universe ,

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

7.d. Inflationary and repulsive interactions in multiple form

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

- qu [(%Esfu Etfu )q 4\/ a; E Etcu )aq (24'7)
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= i/Ei[Kq2 (Dsfu thu)q (qu (Dscu Dtcu)aq ] Vq (25'7)
2 h 2, 2 h 2
=a; (Jm ) (\/mrq—qu)
hc hc
Rip = i/z qu =q R (26'7)

the combined repulsive potential of the QAQ

Ropi = 2o{[ (U o B 487 (EsBu)a DV ] £222] +
[y (Y o B 42 (ExcEraqV] L2511 @77
= S (K, Do o B OstyDi ) S0+
Koj* (seuDieus dag ZfDscasDrcas dag Vo T2 ) (287
R = 0y e [ S VGl ol 5 q((r{“‘;'_ ) (29-7)
R = 50 O () (30-7)

(r— r)
The summation of both the inflationary and the repulsive Interactions for the total number of quantons

N, in the universe represents the dark energy with its Iargely inflationary effects [ 101, [11], [ 12]

E, * fDE—[N R|p+ ZmZ” rpu]

L (30-7)

QZm j =1

Where fpe represents the dark energy fraction of the total energy of the universe

Eof = (37-7)

2T Tqi fj

7.e.Why quanton does not achieve equilibrium

Quanton energy fields try to achieve stability in the form of binding Interaction which has the maximum of
binding potential the rearrangement, the quanton Dof's to satisfy the condition would be as follows : Dofy; =
Dof,. = 0.5 Dof¢ = Dof,, = 1.5 , DofyDofy = Dof, Dof,, =2 This binding interaction has all four Dof's
under such conditions the quanton is in equilibrium ,no unbound fields exist to cause quanton’s Inflation or
splitting, but this will not happen as such a condition would entail that there would be no inflation of the
universe beyond the single quanton , which would remain in this state indefinitely. This scenario is not possible
as energy has to expand , by variation in space and variation in time since the evolution of the constrained
fields through energy constraining allows the degrees of freedom of those fields only to be one third of the
corresponding free fields.

8. Qunton retaining (binding) potential : the inverse law

The quanton retaining (binding) interaction took the form E; = (E ¢ E ,) (E &E i) , unlike any other

S _ . Q Q;
potentials like that of gravitation or the electric force Uy = GM—rm or U.=K f , term (i) does not

appear in this binding potential In fact, the quanton energy which is defined as E , = % , and can be put
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. hkc hc 1 . Jath
alternatively as E ,( packet energy) = = Trr (where k = G) While Ry, = qu Ecdv=EV, = ﬁ (Rp

: total retaining (potential) energy of 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 (rl) is inherently present in the retaining interaction as well
q

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 .

Table 3. summarizes the quanton interactions at all the scales ( inter and intra quanton short and long range

Energy field Intra quanton role Inter quanton role (short | interaction at cosmological
range) scale

Esto Bty 1-retaining interaction R; Quanton binding | Dark matter gravitational like
(bound) 2-Intra quanton binding Ry, interaction Ry effect

Esc Bt 1-retaining interaction Ry Quanton binding | Dark matter gravitational like
(bound) 2-Intra quanton binding Ry interaction Ry effect

Estu Ettu Quanton inflationary | Quanton repulsive | Inflationary momentum,

(unbound) | Interaction R, interaction Ry Matter distortion of space

fabric

Table 3 . summary of the role of individual energy fields and their interactions at Planck and cosmological
scale for the quantons of space fabric

9. Role of energy fields in the generation of the fundamental forces

Ordinary matter evolved from quanton / anti quanton pair as they split in a process that led to the
rearrangement of their degrees of freedom which became different compared space fabric case.

Normal matter quantons can be regarded as at the origin of rest mass.
In addition to rest mass, normal matter is composed of associated fields.

Normal matter quantons comprise only two degrees of freedom as the remaining two belong to the associated
fields.

For the case of space fabric, the qunatons are not under equilibrium of interactions ( equilibrium: absence of
the repulsive self-interacting fields) ,as they expand and split ,while for the case of normal matter quntons ,
quantons are under an actual equilibrium of interactions due to the absence of self-interaction, where no
expansion or splitting occurs.

Under such conditions, normal matter quantons and anti quantons became identical

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

A model for this rearrangement in the structure of the normal matter quanton is as follows
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1- Bound fields : normal matter quantons are formed from space and time fields ( Egp , Eify, Escp Eicp) ( NOW
quantons and for anti quantons are identical due to fact that both bound free and constrained fields have the
same Dof's)

2-unbound fields ( Eq, , Eify ), or (Esey , Eicy ) have the following roles :
a-for the gluons_: they gave rise to part of the strong nuclear force

b-for the electrically charged particles: they are at the origin of the atomic electric field.

10.Degrees of freedom of normal matter space time fields

10.a-Rest mass

We recall that the normal matter quantons have only two Dof's and for normal matter both quantons and anti
guantons are identical since normal matter quantons are under equilibrium of interactions

Bound fields now can reflect the space time symmetry such that

Dofsp, = Dofy, = 0.75 , Dofy, = Dofy, = 0.25 (1,2-10)
(Dofs, + Dof,) = 1.5, ¥ Dof, = 2.0 (3,4-10)
Energy of the rest mass take the non-relativistic form

Em = 2" pr ESbetfb Eschth dav , (5-10)

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

10.b-charged atomic fields

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

(Dofy, = Dof,, = 1.5 Dof’s) (6-10)
b-Time unbound fields ( Ei, , Ei,) also have the same Dof

( Dofis, = Dofy, =0.5) (7-10)

For positively charged particles : the atomic field is represented by the unbound fields (M)

!
€

while for the negatively charged particles, the associated atomic field is represented by the unbound fields

Escu .
(%) For normal matter, the active degrees of freedom are four : two for the normal matter quanton, and

€
two for the associated fields.

Table 4. illustrates main differences between quantons of space fabric and those of normal matter
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AQ:(EsEys )(Escb Etcb )

parameter Space fabric quantons Normal matter quantons
nature Two pairs of two orthogonal fields | Two orthogonal fields
(QrAQ: 0p = (Esto Erc) (Bsch Eegp)
00 = B E) 70 &
Qag = (Esc Eop) e
Bound fields Q: (EsfoEtfp ) (Esc Etc) Qor AQ: Egpp Eggp E oy e

unbound fields

unbound fields :
Q: (Esfu Etfu)
&: (Escu Etcu )

unbound fields
Gluons

Q: EsuBiry

AQ: EgyBiey
Positive particles

Esfu Etfu

negative particles

ESCU EtCU

Degrees of freedom

Four

Dof,: two

Associated unbound fields : two

Quanton  Expansion , | Quantons Expand, and split No expansion or splitting

splitting (quantons are under  actual
equilibrium))

rq , w Variation Varying invariant

Scalarized  degrees  of Not present present

freedom

Table 4. Summary of the differences between space fabric and normal matter quantons

11. Rest _mass

The reduced quanton of the normal matter is composed of two pairs of orthogonal fields (free /constrained)

namely

Eqt= Esto Etep o

ch: Eseb Etio

Em= 2f, EanEqy dv =13 EqjEqq Vy

Em= Zjn( E sfbj E tcbj)( E schj E tfbj) ij

(oMol
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11.a Relativistic effects of the rest mass

As the inertial body moves along a certain direction (x) , the two dimensional fields E4, Eqc  undergo a
gradual limitation of variation , from 3 dimensional to becoming two dimensional (y, z) which is orthogonal to
the movement direction . The main driving force behind this change is to maintain the integrity of the matter .

The relativistic mass under Lorentz transform of transverse energy fields now becomes
Emo = (Eqf EqcVp) (4-11)
E,. =—atfa¥e)  Emo (5-11)
J- e fie2

and the same results can be obtained via the energy momentum relationship where

E EqcV,
pc = Ey = Lafa¥e) 6-11)
C C

Eni=m2c* = P%c2+ my2c?

' f ' ' 2
(qu chvp)2 :(qu chvp)zz_z+ (qu chvp)2 (7‘11)

S g2 v2 )
(Eqf Eqc Vi) (T-5) = (Eqgf EqcVp) (8-11)
(Eqf Eqc Vp) =Epy =—i2ie - _Emo (9-11)

12. Field parameters for normal matter

Normal matter quanton which is composed of bound energy fields (E, Ei) (EschEsch) POSSESS Only two

degrees of freedom ,as there is no splitting or expansion, yet it can be quantized form using the relationship

E, = —< where rp ( particle radius) = fixed

p 2mrp
_ 2 _yn™ 4 _yn__h 4 _ _h 4 )
Em =Mc ) 2 ¢ J21'[c3rpj ¢ n21'(c3rp ¢ (1-12)
h
where s—= constant (2-12)
2ncrp

This is quantized energy relationship where r, represents the radius of normal matter's quanton .
The parameters w, k, and r,, for the quanton are now replaced by the alternative characteristic

length (r,) the energy of the bound mass

Em =2 fvp(ESfbj Escbj ) ( Bty Etcpy) dv 3-12)

= 27 (Estoj Eschj  Etfoj Eteby) Vi (4-12)
Given that V, = constant, ZJ-” Vg =nV, (5-12)
Em = Vp (T Estj Exfbj ) (Eschj Etcty) (6-12)
Em = NEepp Excp Eiip Excp Vo = N % (7-12)

And as an energy density (Qp)

n hc n hc hc
Q, = 2mry (Vp ) 2mrg (81p3) N om rp (8-12)

energy
)

Where the dimensions of the bound fields [ Eq, B, Esch Eicp, 1 are [rh—c4] =ML = (Volume
P
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Now the intensity parameter of the normal matter fields can be determined

(2 scalarized degrees of freedom )

iyl L :5 Ky 075 = K, Dygy (9-12)
Kep = Ko = m% , Dypp = 75 (10-12)
Bip = ff % ? =K, ®2° = Ki Dy (11-12)
Ewo = Keco Duc = || %C(’p—f = K,®75 = Kygp Doy (12-12)
Ep = | %? = K, <2 = K Dygo (13-12)

o[ n 1
Where Ky = Kip = Koo = Kio =Kp = [ 50 (14-12)

The two scalarized degrees of freedom become part of the intensity parameter as the NM quanton has two

active Dof's only

12.a- Unbound energy fields

12.a.1-Positively charged particles

The electric part of the electromagnetic field was defined previously [1] as

E Eqc

EGO =5 f[(j—f) + ()] (15-12)

The positive atomic field is now defined as E(+) = Esj/“;f“ (16-12)

and the negative atomic field is now defined as E(-) = % (17-12)
4 5

Eo = Jroe oo = V0Kt Doy = YK, ¢ (18-12)
4 o 5

By =~ = /0 Dy = /0 Ko (19-12)

1
KstuKery = Kp , O = 37 (20-12)

12.a.2-negatively charged particles

4 1.5
Esew = "160(7r 3 cr ‘{/—Kscu Dscw = va—e Kp ! (21-12)

Biew = \/a_eKtcu Dtew = Z\‘!/O(_er CO'SI Kseu Kiew = sz (22-12)

13. Scalarized degrees of freedom, a possible origin of rest mass,

The normal matter the intensity parameter is defined as
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4 he2 1 4 h 1.
Ksto = Kitp = Kseo = Kiep = / 1613;: / W;lnstead of (1-13)

4 h
16 m 3

rl for the space fabric quantons
P

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

' volume

4
4 n 1 h
KstoKito Ksco Kieo = Kp* = ( o< > <—4) = Tom o L o] (2-13)
This is due to the fact that energy density equation of normal matter quanton is in the form
Q, = Estb EscoFimb Eteo (3-13)

with a reduction of overall degrees of freedom from four to two where two degrees of freedom are now
transformed from belonging to the field strength parameter to become a part of the field intensity and as a
result of this reduction, the Dof's of quantons representing the rest 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 dimension conditions,
photons, gluons can acquire a dynamic mass under Schwinger model [ 13], [14] of reduced dimensions, here,
a generalization which proposes that reduction in the energy degree of freedom is possibly at the origin of
mass generation (rest/ dynamic) is suggested

14. Field interactions of normal matter

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

(R) = FaE_, Ein) (Y/tEscoErcn ) (1-14)
= & G/aK DDy, ) G/aKp?DicoDics) 2-14)

o fvp(Kp2 rpiz)( Ko rpiz) dv (3-14)

Re = (16hncc23)rcp_i (8rp%) = « 2:11crp (4-14)

Where K, = 4/ 16: . , this interaction has two degrees of freedom, and the dimensions of energy=M"L*T~?

14.b-Gravitational binding of the rest mass (R, )

Type : multiple binding

The normal matter particles develop a gravitational type of binding as energy fields tend to form higher order
interactions up to four degrees of freedom bound energy fields of each quanton form a gravitational binding
interaction with bound energy fields of other quantons of the form  (E.. Eii ) (EScbj Eiebj ) @and (B Etebi)

(Esfbj Etfbj )

Formulation of the gravitational binding energy Egy, between normal matter particles p, and P, differs from
all other interactions as normal matter space and time fields (E. Eg, )(E,, Ewp ) have an intensity parameter

that equals (Kp4) The gravitational binding interaction is based on two binding interactions for fields for
particles p,, P, which are :

a-between ( Esgpi Evpi ) and (Egepj Eechy)

b-between ( Esq,j Eipy) and ( Egepi Etepi)
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Those two simple interactions combine to form gravitational binding since each one of those interactions has
only two degrees of freedom (complex interactions allowed up to 4 Dof's) and the resulting interaction has
would be in the form

— 4.2 4.2y _"pi"pj
Rgp = Kg (K ¢ (Kpj'c )W (5-14)
Intensity term becomes (K, )2 instead of (Kp4) which is required for true energy generated by the interaction

and since Rq has the dimensions of energy M'L*T72, the constant Ky appears as a dimensional correction
h energy energy
)? = [ 2] (=2

since each of the parameters| K,* V ][ Ky* V] = (5=
P

finally to obtain a truly binding interaction Rq (in terms of energy with dimensions M'LT2T)

4
The constant K, should be equivalent to Ec— where for normal matter E. = zhn_i (6-14)
ref P

(quanton gravitational binding is between fields which have the dimension of energy, while gravitation

in its classical form is between two masses so each of the interaction terms is divided by ( c¢?) and then

multiplying (E—7) by (¢4 .

R = (0, T Eebe e g o fv Dy R T vy () (7-14)
_EL (Zn i/_K 4 Dsfp thlezscbl Dichi V) (! i/_K Db thbchzscbj Drcbj Vo) ((r:J_pir'j;)J )] (8-14)
Ar 2
Ren) =52 106"V 5 )CE) Ky Vi ) (=) (9-14)
which is a summation for particles (j)
for the special case where r ;i=r ; = r, , for normal matter K =K, =K, = i/g:—p
Jy, Esto Etto Esco EtndV' = Esto Evto Esco Exco Vp (10-14)
Vo=V =V,=8 r,> (quanton equivalent volume ) [ 2] (11-14)
KP4 = 161'[hc (rl)4 = ﬁvlp (12-14)
Rgy = 10800 [y v lp Ve 5 (v o Vad eyl (13-14)
= G B B ) ) (14-14)
=(agc®) X" 3 (21TC )((r r)) (15-14)
Rgw = 25 3 () (16-14)
G can be defined in terms of (m) (17-14)
Andr, = % (18-14)
r = 2ihc3 is nothing other than the Planck length

It is worth noting that while the gravitational constant G remains invariant with time as the normal
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2. 2
AgCrg

matter particle radius r , = constant , the binding parameter for space fabric K; = is a variable with

time as the quanton radius r, varies also with time .

Table 5. Show the roles of the bound and unbound fields for the positively charged particles of the normal
matter

energy field Role at short range Interactions with other | Long range interactions
quantons

(short range)

EstoEetp quanton retaining interaction | Quanton binding | 1-gravitation
( bound) R interaction Ry,

(gravitational binding) 2-dark matter gravitational

attraction

EscbEteh quanton retaining quanton binding | 1-gravitation
interaction Ry,

(bound) interaction R, 2-dark matter gravitational
( gravitational binding) | attraction

Estu Ettu Atomic electric field Atomic Electric field Atomic Electric field

(unbound)

EscuBiy N/A N/A N/A

(unbound)

Table 5. Summary of the interactions developed by each energy fields at different scales for positively
charged particles

15.Gravitational interaction of rest mass (Rg)

Type : multiple binding

Bound energy field interactions are involved in maintaining normal matter integrity via the gravitational

binding interaction, but as pointed out earlier that energy fields are infinite in range, so there is a residual
amount that is left untied in any binding interaction, which gives rise to gravitation, defined as the summation
of interactions due to this residual bound free and constrained fields of the quantons of the two bodies (i ,j)
. Ry : gravitational binding energy.

While the gravitational interaction takes place between bound fields ( Eg Eip Escp Eiy ) Of bodies (1)) the
gravitation in its universal form E = G% is defined in terms of mass interaction so we have to divide the
gravitational field interaction by (c®xc®) and then multiply the compensation term Ky by c* to obtain a

gravitational interaction which represents the two masses (m= i—’g)

R. =G (Eﬂ) (Eﬂ) 1 g MM _ Zo‘grng _2magctr? 115
g8 2J\e2/)ri-rp T T i) et =( hc ) ( )
2 ) . 2[agE . By Eicpj
onch VoGE g Ettoif_ Etcbi 9 sy OIT i) I oiF pj
et g, G vy f, (T vy @-15)
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ZWQC rp Dgtp; tbeDsch tchj

[Zm KP' (M) pl][zn KpJ ( ) pj ] (- r) (3‘15)
_amogcir m Tvilen (—h )1y, ! N
9 - [Z <16n c oyl > pi Vp'] [ZJ (1611 c rpja) oj VqJ] (GED) (4-15)
_ 2magcr m h n V_ 1 _
- oa 1y (o )) 2T (o Go?) Wl (5-15)
= 0gcry? (I G )Y )
= fXghC (Zm Jn #) (6-15)

To note that the gravitation is the only force due to residual of fields between two bound energy fields (E, |,
Eifb ).(Esco + Etcp) those energy fields form the retaining interaction (R;) first, then the Intra quanton binding
(Rp; ) gravitational like binding interaction(Ry,) and gravitation at last and , and this is one of the reasons
behind the weakness of gravitation in comparison to other forces.

16.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 of the particle structure rather than
the quanton dimensions .

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

ESUEU ESUEU
R, = fvp (%)Zdv = (%)va (1-16)
_ h 5) (4] oeh 3 hc
Rep_[ (J—)<\/16n a3 rp><\/16n Sy ) (8I’ )_ annr (2-16)
. _ @
Given that Ee—m
2
he __Q (3-16)

€ 2n > Ameorp
= $2a.g.hc (4-16)
ae = coupling constant for atomic electric field , V, : particle Volume , for the case of positively
charged particles (free field dominated), the atomic charge can be assessed using Gauss law
EstuEifu — 8 -
where f—ﬁ dA = o (5-16)

o = charge density, Eg, Ei, are the unbound now invariant atomic (static ) electric field
Q

E(+) = Sj}‘;f” =.—— , Iy :estimated radius of the particle (6-16)
) olp

Q+) =4m sorpz(—ES&”;:f“) (7-16)

= 4T gyry? sz D¢ty Disu (8-16)

Which has the dimensions of [Q] = M®® L*1°T~"

the accompanying electric field at any point (ry ) becomes

2
_ Q ' Esfy Etfu _ oeh ¢ I'p2
EMH = 45 102 | Brolfes A 2nVery (A1) (9-16)
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Which has the dimensions of [E]= M%> L70° 177
For negatively charged particles (constrained fields dominated)
Q(_) = 41-[ Eorp2 Escu E (10'16)

tcu
Where E;, Ei, are the unbound invariant constrained fields

16.b.Electric binding potential (R.)

¢ 29
Re =Ke 7Y (11-16)
EstuiEtfui Escuifteuiy Tpi" pi
= Ke(4meor?) (B4 Y@ eorp? ) (<= 20 (12-6)
aghc
e = m (13-16)

Ke : Coulomb Constant (=4ﬁ7E ).
0

17.Strong nuclear binding / repulsive interaction

It is represented by self-interaction of the unbound free and constrained energy fields Real potentials ( which
have the dimension of ML*?T72) must be generated by interactions which have four degrees of freedom

(terms of ¢*) , so we should expect the strong self-interaction also to be to have four degrees of freedom .

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

Flux tube Vj of free energy field (E_ Ei,) has two Dof's

sfu

Eqtu Evu = Kp* (Dgq, Dit) (1-17)
where Dy, =c'® , Dy, = % (2,3-17)
Constrained energy field based flux tube Vj in the form (E_ Ei,) , which has also two Dof's

Escu Btew = sz(Dscu Dte) 4-17)
where Dy, =c'® , Dy =% (5,6-17)

Energy stored in the flux tubes

Es = Jy, By, Ewu )* dV and (7-17)

Este = fvf(Escu Etcu)2 dv (8-17)

, Vi : flux tube volume

17.a-Repulsive part ( self interaction ) Ry, : simple nonbinding type

The repulsive part of strong nuclear force is represented by two self-interactions of gluon flux tubes
First between free energy fields (Es,Ei, ) in addition to another self-interaction of the constrained energy field
based flux tubes (E¢.,Eic, )

The generated repulsive part of the strong interaction takes the form

R = [fy, o Kp'@utuDris )° v+ f, 06Ky (DecuDees)” dV 1GE) (8-17)
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Ar , : characteristic length: distance between two quarks,
The first term describes the contribution of free fields, while the second term describes the contribution of

constrained fields

Ry = [Zm as( DstIthw) Vi + Zm Qs (Dscthcun)Z Vfl] (9-17)
2
= (s )) Copravte
_ m Vfl _ m hc _
Ry = 0 zmp Trary 2 () =0 S (10-17)
as : strong coupling constant, valid for the case of V, = ¥ Vg
17.b- the binding part type(R,,)_: simple binding
The attraction part is generated by the interaction between free field flux tubes and constrained field
gluon flux tubes.
Rap = [f,, (EstuEir) ( Escufic)dV 1G> (11-17)
Rsb = [06Kp" (, (DstuDis) (Dscufica) AV (52 (12-17)
= O Kp 2" (OstuiDstui) (DscuiDrevi ) ij(ﬁ) (13-17)
2
= al|(5m) @22V G2 (14-17)
s 2nc Vol p fi Ar ¢
_ hc ) _ hc mV§ _ mhc B
Rep =0 21V, 1 Ve (Arf ) =% Smary 2 v, T % nary [15] (15-17)

Ar¢ = average distance between the flux tubes

It is noted that the distance (Ar¢) between flux tubes = constant and as the distance between quarks
increases , Vs increases linearly as more energy is being added to the flux tubes , so the potential for the
attraction energy increases linearly with the distance, unlike the case of repulsive interaction where (Ar ) (
(distance between quarks ) changes and the value of the interaction changes accordingly, while energy content
of the flux tubes remains the same

Table 6. details the role of energy fields for the gluons
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Energy field Role at short range( intra | Inter-quanton quanton | interactions at long range
quanton ) (short range)

Esto Bt 1-Quanton retaining | Quanton binding Ry, 1-gravitation

(bound) Interaction Ry ( gravitational binding)

2-intra quanton binding

. . 2-Dark matter gravitation of
interaction Ry,

normal matter

Eseb Eteb 1-Quanton retaining | Quanton binding Ry, 1-gravitation

(bound) Interaction R, ( gravitational binding)

2-intra quanton binding

. . 2-Dark matter gravitation of
interaction Ry,

normal matter

EstuEtt Matter distortion of space
unbound . _ .

( ) Strong nuclear force (attraction and repulsion part) fabric

EscuBiey Matter distortion of space
(unbound) Strong nuclear force (attraction and repulsion part) fabric

Table 6. Summary of the role of the interactions developed by each energy field at Planck and cosmological
scales for gluons

18. Gravitational like attraction of dark matter( R)
Type : multiple binding

The interaction that generates the gravitational like attraction of the dark matter is between bound fields
(B, Bt Esc Erc)s Of space fabric’'s quantons or (EEy Egp Erep )s for ani-quantons and the bound fields

(B, Etto Esco Etcb )m Of the normal matter’s quantons.

Space fabric bound fields have 2.0 Dof's each which create a gravitational binding interaction with the galactic
normal matter ‘s bound fields ( also have two Dof's ), those same energy fields which generate the gravitation
binding .

% B EemniE_ Erchi
2

) rpir .
S )m dVI{IZ} (i/a_bEsfbjEtfbjEschtcj) dVE—)]
qgs

(ri—rj)
I'pil'aq.j

27, (i/o‘_bEsfj B e E‘Cbi) aqs dv((ri—rj) 13 (1-18)

¢ om
Rgs =Q[Zi fv (

4 4 Db DtfbiDscbiPicbi 4 \erirqj
= %ef[Zim flangi (W)m Vol {12 i/Of_quj ( DstijDifo DseDrgj )qSqu((ri_rj) )]

4 rpiraqj
+[Z i/OK_bKaqj (Ds£iDt5DschjDieb; ) aqsvaqj (W)]} (2-18)

B () V3 () o

hc 2mCViir i 2 c3qu g RN GEI) m—s
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— Y%%he 1
Rgs - ot Z{ann((ri_rj) meas (3'18)

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

2 /rprq

and bound free and constrained energy fields of the space fabric’s quatons or anti quantons (j) , E.e=

19. Space fabric distortion of normal matter

It had been proposed that bound energy fields (E E, Esc E)q Or (E . Eicb EstEif)aq Of space fabric which

sfb
generate the space fabric binding interaction Ry, , would also generate the gravitational attraction between
the dark matter and the normal matter R, , since the binding interaction is more stable than the repulsive
alternative, now for normal matter why this is not the case, which, based on the fore-mentioned discussion,
there should have been no normal matter distortion of space fabric as unbound fields (E., Eiw), (B, Etcu)

of both normal matter's gluons and space fabric would have created more stable binding interaction rather
than the less stable repulsive interaction .

The main reason behind this is that the unbound fields of space fabric (Eg,Eis) qof quanton and (Es,Et) aqof

anti quanton generate self-interacting fields which are at the origin of the quanton expansion, splitting and
the inflationary momentum in general, are repulsive in nature as they are

complex fields (have combined Dof that is equal 1.0 +1.0 ), Those repulsive fields do not completely merge
to generate a resultant field of Dof strength = 2.0) as

those fields are of the form : (K, (Dsty thu)q )(Kq /(Dsfu thu)q ) or (K /(Dscthcu)aq )(
Kq /(Dscthcu)aq )and not of the form K4*(Dss, Dy )  OF qu(Dscthcu)aq ,

which causes them to be involved in repulsive interaction with unbound fields of normal matter’'s gluons
(B, Eidm » (B, Etcw )m (which are generating strong nuclear force) , and this repulsive interaction is at the

origin of normal matter distortion of space fabric.

19.a. Evidence of space fabric distortion : case of abnormal galactic rotational curves

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 energy density near the bulge (which leads to near Keplerian pattern of rotational
velocities)

b-An increased space fabric energy density away from the galactic bulge and consequently an increased
gravitational effect of dark matter and increased rotation curve velocities away from the galactic bulge [ 16] ,
[17]1, [18].

A localized drop in the rotational curve of spiral galaxies was observed, this localized drop coincides with the
spiral arms of the spiral galaxies,[19], [20] ,[21]

An interpretation of such phenomena can be put as follows,

1-An accumulation of galactic mass in the spiral arms causes a distortion in the nearby region of the space
fabric , and as a result of this distortion a drop in the gravitational like effect of the dark matter takes place,
and thus causing this characteristic localized drop of rotational curves of spiral galaxies examples : rotational
curve of the milky way , localized bottoming coincides with and Scutum —Centaurus and Orion - Cygnus
arms , for other spiral galaxies : NGC 2590, NGC 1620, NGC 7674 , NGC 7217, NGC 2998 , NGC 801
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19.c. Matter distortion of space fabric( Ry; )

[TaiTpj
Rgi = ref{ mf Sfu| Etfm)qs (Escw Etcul)aqs dV] [Zn f (EsfuJ EtfuJ )m (ESCUJ Etqu )m dV)] } o qr;) (1-19)

2T I 4 V'ai'pj
= T (T o K (Dsfuithui>qs(DscuiDtcui)aqSti][Zj“ s K * (O, Dedm (D Pecs Im Vg I} G (2-19)

_Zmznznarasm ) ql( ad ) i («/W) (3_19)

( 2nc3 Vql rgi 21'(c3V i Toj (GRD)

Rai =0 O(r( ) Z"‘Z”( ) (4-19)

=

The summation for quanton and anti quanton pair (i) of space fabric for 1 to n and for j quantons of
the stellar matter unbound gluon fields.

20. Electromagnetic field interactions

For space fabric quantons, two degrees of freedom belong to binding interactions between free and
constrained fields and the remaining two degrees of freedom are due to repulsive self-interaction ( between
free fields for the quanton or constrained fields for anti quantons )

While for electromagnetic wave relativistic quantons, they have the same type of interactions but the binding
interactions are one degree of freedom less due to the relativistic effect while the repulsive self-interaction
remains unchanged as the nature of expansion and splitting of the electromagnetic fields is identical to that of
space fabric quantons.

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

Dofy Dof,. = 2.5-0.5 = 200 , Dof,. Dofy = 1.5-0.5 = 1.0 (1, 2 -20)
(Dofeg, Dofyg,) = (Dofse, Dofyy) = 0.5 (3-20)
(Dofgq, Dofy,) =20 (4-20)

20.a-Retaining energy interaction

The photon retaining interaction has two degrees of freedom as the relativistic Dof is added to the

binding Dof to generate a four dimensional interaction for the quanton or anti quanton

=[x qu(Esbetfb) [ /o (EscEic)]cdv (5-20)

[4/eK, " (D Dy DIY/K,,* (Dsc Dic )T Vg (6-20)

Rp = yaKg" 2V = o %Vq = ﬁvq (7-20)

Rpp = /o % (8-20)
And the total retaining energy for the photon Q+AQ pair

= SRyl =a s (9-20)
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20.b Inflationary ,and repulsive interactions

Same as space fabric

20.c-Gravitational binding interaction of electromagnetic waves

. . . . . m
Recalling the mass-energy equivalency principle, which for the case of the photon takes the form E= =

The two degrees of freedom here belong to the unbound fields which is the opposite to bound mass case
Binding interaction for electromagnetic wave has one degree of freedom in addition to the relativistic Dof

Binding interaction takes the form

:E{ fv (Vo EsiriE tfbi sc|E )quV]

sbe tbe schj tch r i
24, (VOO EE 1, Deac V] B, [/Bg( )] (22 ) (10-20)
21'[c rqif,
P {I(K, " (fosD DD D gcVg)]+
q stbi ~ tfbi o tai
4 Dstpj tbeD Dtcbj 1

[in (\/a_Dsletfl Dsc 'Dtcbl )anVaQ') }Z KPJ \/_ ij =)

21 [Gp0grqr
=T (K Vg ) (7K VPJ)((,. =) (11-20)

_ 2nd rqpy/%b0g h 2 Zn Y ( 1
- h 2ne3Vy rgi 2mc va oj pj =)

qi Tqi
h
Rypi = 0% yn1_

gbi —

- r) ) (12-20)

Noting that this gravitational like binding can also exist between two different electromagnetic waves

3
4 2m [rginy; . . X
The parameter K, = —= % (‘previously, it was defined as K, = TP

C3 ,
: for the case of normal matter's
ref

gravitation )

20.d-Dark matter distortion of electromagnetic waves

Both unbound fields of space fabric and electromagnetic waves interact in a mutually repulsive interaction to
create the dark matter distortion of electromagnetic waves, keeping in mind that those unbound fields can

only create a repulsive interaction

me (\/_ ESfUI tfu|)qe (\/_ Escun m“)aqe dV]]

[FaiToj
[27 qus(‘\;/ar Esfuj Etfuj)qs (%Escuj Etcuj)aqsdv]}((r qrr)J ) (‘I 3'20)
2 res
= %[W Z-{n inA(Dsfuithui)qe (DscuiDtcui)aqe ti]
[Tqil
[ Zn %/_Kpj (DSfUJthUJ) (DSCUJ tcu-l)aqs qj ((rqupJ ) (14-20)

2 T i
= I Ky V(K Vg () (15-20)
h h Tqi"pj
:Z“mZ;l 2ma ( 2nc3 Vg i Vai )ct 2nc3Vy g ¢’ Vaj ((r:rjp)J (16-20)
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_ohc omeon 1
Rrei_ Zi j

o ) G (17-20)

e-=s
This interaction which has four Dof's and between unbound free and constrained fields of photon (i)
and unbound free and constrained fields of quanton and anti quanton pair (j)

Table 7. provides a summary of interactions, their source fields and their types

free energy field | constrained energy field | Interaction type

interaction
1-R; : quanton retaining (EgeEtfo)q (EypEtcb)ag Multiple binding
2-Ry, : quanton binding (EgtEif)aq (B Etc)q
3-Ry,: intra-quanton binding
1-R; : quanton inflationary (B¢, Btfu)g (B, Etcw)ag repulsive
2-R, : quanton repulsive
T-gravitation binding Ry, (Eg, Etfo) (EypEtcb) Multiple binding
2- Gravitation Ry
Electric force Estu Etfu EscuEtcu a-single binding or
b-repulsive
Strong nuclear Ry Estu Ettu Escu Etcu a-single binding or
b-repulsive
Dark matter gravitation like effect (EggpEtfo)gs (EscEec)gs Multiple binding
(Bt Ett)aqs (Escb Eteb)ags
(Eggp Bttt Im (EscbEteb)m

Matter distortion of space fabric

(Esfu Etfu)m ’
(Esfu Etfu)s

(Escu Etcu)m ’
(Escu Etcu)s

repulsive

gravitation like binding of EM  waves

(Esfb Etfb)qe
(Esf Etf)aqe

(Esfo Etfo Im

(Esc Etc)qe
(Escb Etcb)aqe

(Escb Etcb)m

multiple binding

Dark matter distortion

of electromagnetic waves

(Esfu Etfu)e
(Esfu Etfu)s

(Eqey Ercwde
(Escu Etcu)s

repulsive

Table.7interactions, their types and their energy field source
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22.Conclusions
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Fundamental as well as inflationary and gravitational space fabric interactions can be formulated in

terms of bound and unbound space and time fields with energy degree of freedom as the unification

origin.
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