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Abstract 

The concept of spacetime had been the subject of debate for so long, here  

another version will be discussed in the form of space and time fields  

where a new concept of energy constraining can explain the interactions  

between those fields.  

This model comes in three parts : energy constraining , where the evolution of  

the quanton fields and their different transitions are discussed, the second  

part ,energy fields, their degrees of freedom and the third part electromagnetic  

waves as relativistic quantons and the generic form of Maxwell equations in  

terms of space and time fields. 

 This work shows that the origin many of the physical phenomena can be  

traced back to the quanton based world . 
  

Key words  

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

Freedom, CMB thermodynamic origin.          

                                                                    

Introduction 

This model deals with an evolutionary process of the quaton fields out of a  

singularity event. 

Given our state of knowledge, it is rather premature to determine whether it 

 was an initial expansion out of a singularity event or it was rather a single 

 quanton in a recursive inflationary – contraction process. 

Yet ,a process of quanton evolution out of singularity was provided to allow  

for a comprehensive review of the behaviour those fields and their  

interactions. 

There are cosmological implications based on this model which were  

dealt with previously [1 ] , [2 ] 

while it is not the first time to deal discuss the concept of quantized space  

Quanton fields : evolution and degrees of freedom.  
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time[3 ] [4 ] [5 ]  [6 ]  , however this work provides new aspects in the sense  

that it employs the concept of energy degrees of freedom as a unification  

origin of all space and time fields.   

It is understandable that there would be a certain lack in providing adequate  

references and the main reliance is on the basic concepts in physics. 
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1. The physical basis of this model  

This model is based on the following two concepts 

a-The relationship between quanton energy density ૗ܙ and its parameters  

(defined in terms of parameters: k , ω , or ࢘ࢗ  ( 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. 

As energy expands from a singularity state (energy non varying in space or  

time ) , It creates fields with symmetric nature of variation in space and in time  

and as a result of this symmetry, the relationship between those space and  

time varying fields is governed by energy degrees of Freedom. 

 

2-Definition of the model 

2.a Quantons  

1-Quantons are two complex orthogonal fields, each one is composed of  

space and time varying energy fields, as those fields vary at periodic rate ,  

they possess wave like behaviour.   

Each quanton is composed of two different type of energy fields (free and  

constrained) which interact to form a binding relationships.  

Quantons vary in their energy content with time as they expand and split. 

 

As a result quantons have statistically distributed frequencies vs the energy 
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 density.   

This statistical distribution ensures equi-partition of energy throughout space. 

Quanton stability is ensured due to the effect of inter and intra- quanton  

interactions of energy fields.    

Though the quantons are stable but due to the imbalance of these interactions  

the quantons  expand , then  split up  which is at the origin of expanding  

universe. 

 

 

 2.b.Anti quantons  

anti quantons are similar to quantons but the dominant nature of their fields 

( constrained type )differs from that of the quanton (free type ) , the  

anti quanton fields are mirror symmetric to those of the quanton. 

Both quantons and anti quantons exist in pairs as they become a quantum  

entity of the form Q+AQ 

Fig.1 provides a representation of quanton –antiquanton fields 

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

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

 

 

 

 
Quanton 

states 
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Fig.2. summary of the quanton states 

 

  3. Mathematical brief   

܎ܛ۳ ൌ
૒۳	

૒ܛ
         :  free space varying field                                                              (1-3) 

܎ܜ۳ ൌ
૒۳	

૒ܜ
         :  free time varying field                                                                 (2-3) 

܋ܛ۳ ׬ ۳      space varying constrained field                                                 (3-3)    :   	ܛ܌	

܋ܜ۳ ׬ ۳  time varying constrained field                                                      (4-3) :     ܜ܌	

ܛ۳ ൌ ܜ۳     ,  ܋ܛ۳܎ܛ۳ ൌ   (3-5,6)                                                                                  ܋ܜ۳܎ܜ۳

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)      

܎ܛ۳ ൌ  (3-7)                                                                                                       ܎ܛૐ܎ܛ۲܎ܛ۹

where   ۲܎ܛ  : energy field strength ( degree of freedom parameter – 

 in exponential terms of the constant ( c )   or ܎ܛ܎ܗ۲܋  

  field intensity parameter which is defined in terms of the quanton total : ܎ܛ۹

energy divided by four degrees of freedom. 

ૐ܎ܛ  is reserved for variation parameter of space varying energy field. 

The two types of quanton energy fields are the free dominated field 

܎ܙ۳ ൌ  (3-8)                                                                                                             ܋ܜ۳܎ܛ۳

and the constrained   ۳܋ܙ ൌ  (3-9)                                                                       ܎ܜ۳܋ܛ۳

and can be expressed by the one-dimensional  PDE   

interacting  expanding 

binding 
Self 

interacting 

repulsive 

Initially expanding 

and splitting 

Expanding and 

releasing radiative 

energy 
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ሺ	۳܎ܙ	ሻܜܜ ൌ ܜܜሻ	܋ܙ۳	or ሺ  		 ܠܠሻ	܎ܙ۳	૛ሺ܋ ൌ  (3-10)                                                   ܠܠሻ	܋ܙ۳	૛ሺ܋

Energy density ૗ܙ represents the product of  ۳܋ܙ۳ , ܎ܙ or 

૗ܙ ൌ  (3-11)                                                                                                          ܋ܙ۳	܎ܙ۳

۳		 ൌ  a singularity – energy not varying in space                                 (12-3) ) 	ܜ۳ܛ۳	

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

  

4. variation parameters of energy fields      

quanton ( or anti quanton ) energy density defined as the multiplication of field  

strengths and intensities of four types of energy fields which takes the form  

૗ܙ ൌ ሺ۳܋ܜ۳܎ܛሻሺ۳(4-1)                                                                                               (܎ܜ۳܋ܛ 

Each of those four fields experiences the change of either space or time    

 defined by the variation parameters follows  

 ૐ܎ܛ ൌ ܍
ା ܚܒ
૛ܙܚ  which defines change of free energy field in space (r:x,y or z)  (2-4) 

ૐ܋ܛ	܍  = 
	ܒି ܚܒ

૛ܙܚ   defines change of constrained space varying energy field      (3-4) 

ૐ܎ܜ 		ൌ 				  that expresses variation of free time varying energy field  (4-4)  :  		ܜ૑ܒା܍

ૐ܎ܜ 		ൌ 				  parameter of constrained time varying energy field           (5-4)  :  		ܜ૑ܒି܍

   

5. Energy constraining  

Energy constraining describes evolution and interactions of energy fields  

which is summarized as 

a-Containment free energy fields	ሺ۳܎ܛ,   ሻ܎ܜ۳

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

of quantons ) 

b-appearance of constrained energy fields (۳܋ܛ۳܋ܛ)  

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

d-Energy fields expansion and their subsequent splitting. 

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

As energy expands in space in the form of space and time varying fields, it’s  

said to have free degrees of freedom, and it must express these degrees of  

freedom in a symmetric way with respect to all spatial and temporal  

dimensions. 
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Energy expands not only by variation in space but by variation in time as well, 

hence the  appearance of energy fields ۳܎ܛ			,  free energy fields that vary ) 	܎ܜ۳

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

૒	

૒ܛ

૒	

૒ܜ
ሺ۳ሻ ൌ

૒	

૒ܛ

૒	

૒ܜ
ሺ۳ܜ۳ܛሻ ൌ

૒۳		
૒ܛ	

૒۳		
૒ܜ	

ൌ  (5-1)                                                                    ܎ܜ۳܎ܛ۳

Free fields cannot vary in space and time simultaneously as no energy field  

is in the form  ۳܎ܜ,܎ܛ 	ൌ ,	ܚሺ	ܖ܎ 	ሻ ,but rather  ۳ܜ ൌ   hence the	ሻܜሺ	܎ܜ۳		ሻܚሺ	܎ܛ۳	

emergence of two distinct fields not just one and this is because the  

relationship between the expansion of space varying and time varying fields is  

orthogonal, as the time varying field (curls) the free space varying field  

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

quanton). 

 Appearance of quanton (anti quanton ) constrained energy fields is due to the  

fact that free energy fields( ۳܎ܛ			܎ܜ۳	)  seek to form a more stable binding  

interactions with these newly appeared constrained fields ( ۳܋ܛ		,   under  (	܋ܜ۳

inflationary conditions rather than the less stable repulsive self-interactions [3] 

As space varying field (۳܎ܛ ) expands , it  must have a constrained time varying  

field (۳܋ܜ) such that  ۳܎ܙ ൌ   is a predominantly free type  ܎ܙso the field ۳ , ܋ܜ۳܎ܛ۳

due to free space varying energy field  (۳܎ܛ) having more degrees of freedom  

( field strength )compared to field (۳܋ܜ).    

Similarly , time varying energy expands ( ۳܎ܜ) by variation in space as well ,  

hence the appearance of space varying constrained energy field (۳܋ܛ ) such 

that  ۳܋ܙ ൌ   which is neutral as both space and time fields having the  ܎ܜ۳܋ܛ۳

same field strength. 

As energy expands from a singularity state ሺ۳ ൌ   it possesses four , ( ܜ۳ܛ۳

degrees of freedom, and for the quanton ( or anti quanton ) to exist as an  

independent energy entity, it must possess all of those four degrees of  

freedom .  

Based on the previous point, energy fields ۳܎ܙ	or ۳܋ܙcannot  exist  

independently in the form  ૗ܙ ൌ ܙ܉or of the form  ૗ 	܋ܜ۳܎ܛ۳ ൌ  alone 	܎ܜ۳܋ܛ۳

Now , the emerging fields for the quanton become  

 ૗ܙ ൌ ሺ۳܋ܜ۳܎ܛሻሺ	۳܋ܛ	܎ܜ۳ሻ ൌ  (5-2)                                                                               ܋ܙ۳	܎ܙ۳

and for anti quanton 
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  ૗ܙ܉ ൌ ቀ
܋ܜ۳܎ܛ۳
܋

ቁ ሺ܋	܋ܛ۳	܎ܜ۳ሻ ൌ ሺ
܎ܙ۳
܋ 	
ሻ	ሺ܋ܙ۳܋ሻ                                                                      (3-5) 

Quanton energy density equation represents two fields : one of them is  

free dominated field or  ۳܎ܙ ൌ ሺ۳܋ܜ۳܎ܛሻ , and the other is neutral ۳܋ܙ ൌ ሺ۳܎ܜ۳܋ܛሻ         

The anti quanton’s energy density equation is the same as the energy density  

equation of quanton’s , but degrees of freedom of various fields are mirror  

symmetric to those of the quanton (this will be discussed later in the sections :  

quanton and anti quanton evolution and their energy degrees of freedom) 

The fields ۳܋ܙ۳ ,  ܎ܙ  are orthogonal to each other. 

For free energy fields ۳܎ܜ۳ , ܎ܛ , differentiation is the mathematical expression of  

free energy expansion by variation in space or time , while integration is the  

corresponding mathematical expression of constraining of free fields varying 

 in space or time  

a-for free space varying field , expansion in space  

 
૒	

૒ܛ
	ሺ۳܎ܛ		ሻ ൌ

૒۳			

૒ܛ
		ൌ  (4-5)                                                    (same type of field)        ܎ܛ۳

b-Constraining of free energy fields takes the form 

܎ܛ۳׬  ܛ܌	 ൌ ሺ׬
૒۳			

૒ܛ
ሻܛ܌ ൌ  (5-5)                                                                                      ܛ۳	

( free space varying field becomes a singularity- a non-varying state                                        

b- for free time varying field  

૒

૒ܜ
ሺ۳܎ܜ		ሻ ൌ

૒۳			

૒ܜ
	ൌ  (6-5)                                                            ( same type of field)   ܎ܜ۳

and constraining  ܎ܜ۳׬ ܜ܌ ൌ ׬
૒۳			

૒ܜ
ܜ܌ ൌ  (5-7)                                                            ܜ۳	

For constrained energy fields ۳܋ܜ۳ , ܋ܛ , integration is the mathematical  

expression of expansion by variation in space or time, and differentiation is  

the corresponding mathematical expression of energy constraining in space  

or time. 

c-For constrained space varying field, expansion in space is defined as 

܋ܛ۳׬  ܜ܌	 ൌ  (8-5)                                                        (same type of field)                ܋ܛ۳

constraining takes the form  

  
૒	

૒ܛ
ሺ۳܋ܛ	ሻ ൌ 	

૒

૒ܛ
ሺ׬ ܛ۳ ሻ			ܛ܌		 ൌ  (5-9)                                                                               ܛ۳

(reduction of constrained space varying field into a singularity state-non  

varying in space or time ), 

d-  For time varying field  
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expansion in time  ܋ܜ۳׬ ܜ܌	 ൌ  and when being constrained                   (10-5) ,  ܋ܜ۳

 
૒	

૒ܜ
ሺ۳܋ܜ		ሻ ൌ

૒	

૒ܜ
		ሺ׬ ܜ۳ ሻ			ܜ܌	 ൌ  (5-11)                                                                              ܜ۳	

Expansion of energy fields (free-constrained) is more or less a process of  

differentiating two variables and follows differentiation of two variables rule. 

૒	

૒ܠ
ሾ܎ሺܠሻ܏ሺܠሻሿ ൌ ૒܎	

૒ܠ
ሻܠሺ܏	 ൅ ૒܏	

૒ܠ
 ሻ                                                                            (12-5)ܠሺ܎	

Results of an energy density expansion process = expansion of the 

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

Let’s consider the case of expansion of free space varying field  ۳܎ܛ  

૒	

૒ܛ	
ቀ
૒۳		
૒ܛ	
ቁ ൌ

૒۳		
૒ܛ	
൅ ܛ܌					܎ܛ۳׬ ൌ 	܎ܛ۳ ൅  (5-13)                                                                    	ܛ۳

Similarly for the case of free time varying field  ۳܎ܜ	  

  
૒	

૒ܜ	
ቀ
૒۳		
૒ܜ	 		

ቁ ൌ
૒۳		
૒ܜ	
൅ ሺ׬

૒۳		
૒ܜ	 		

ሻ				ܜ܌ ൌ 	܎ܜ۳ ൅  (5-14)                                                               	ܜ۳

Expansion of constrained space varying field  ۳܋ܛ  

ܛ܌				܋ܛ۳׬ ൌ ܛ܌				܋ܛ۳׬ ൅
૒	

૒ܛ	
ቀ׬ ቁ		ܛ܌			ܛ۳ ൌ 	܋ܛ۳ ൅  (5-15)                                                 	ܛ۳

For the case of constrained time varying field   ۳܋ܜ 

ܜ܌				܋ܜ۳׬  ൌ ܜ܌				ܜ۳׬ ൅
૒	

૒ܜ	
ቀ׬ ቁ		ܜ܌			܋ܜ۳ ൌ 	܋ܜ۳ ൅  (5-16)                                                   	ܜ۳

Now the quanton energy density expansion equation   

૒	

૒ܛ	

૒	

૒ܜ	
ቀ	૗ܙ		

ቁ ൌ
૒	

૒ܛ	

૒	

૒ܜ	
ሾሺ૒۳	
૒ܛ	
׬ ׬ሻሺܜ܌		۳ 	ܛ܌		۳

૒۳		

૒ܜ
ሻሿ	 ൌ ሺ۳܎ܛ	܋ܜ۳	ሻሺ	۳܋ܛ	܎ܜ۳	ሻ ൅  (5-17)              	ܜ۳	ܛ۳

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

corresponding mathematical operations 

 
process 

Free energy Constrained 
energy field 

expansion differentiation integration 
constraining integration differentiation 

table 1. mathematical expression of energy expansion /constraining   

a-Expansion term : differentiating free energy fields *integration of  

constrained energy fields 

b-Constraining term : integrating free energy fields * differentiating  

constrained fields 

While differentiation of two functions involves differentiating only one at a  

time and maintaining the other as constant, in real world this is not possible  

since an expanding energy fields must vary either in space or in time . 
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When dealing with expansion of constrained energy fields integration is the  

physical equivalent to mathematically maintaining one function as a constant  

Quanton energy density equation  ૗ܙ ൌ ቀ૒۳		
૒ܛ
	૒۳		
૒ܜ
ቁ ሺ۳׬	 	۳׬ܛ܌   ሻ,expresses twoܜ܌

physical entities  (  free energy fields : ( 
૒۳	

૒ܛ
	૒۳	
૒ܜ

)   and constrained energy fields  

۳׬ܛ܌۳׬ )   ሻ and each of those types of fields  behave as single physicalܜ܌	

entity (ie single variable) , so the four different energy fields , are in fact  

representing only two variables instead of four (energy field interactions will  

be based on this particular point) 

 The quanton’s four degrees freedom are the sum of free energy fields’  

degrees of freedom plus the constrained energy fields’ degrees of freedom or 

ܙ܎ܗ۲  ൌ ܎ܛ܎ܗ۲ ൅ 	܋ܛ܎ܗ۲ ൅ ܎ܜ܎ܗ۲ ൅ ܋ܜ܎ܗ۲ ൌ ૝                                                          (18-5) 

It is understood that the space varying energy fields (free and constrained)  

have three degrees of freedom or ۲܎ܛ܎ܗ ൅ 	܋ܛ܎ܗ۲ ൌ ૜                                      (19-5) 

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

degree of freedom  or   ۲܎ܜ܎ܗ ൅ ܋ܜ܎ܗ۲ ൌ       (5-20)                                                     ܍ܖܗ

Energy fields  ۳܎ܛ	܎ܜ۳ ,		,    do not have the dimensions of  energy , but  	܋ܜ۳ ,	܋ܛ۳

their product (૗ܙ	 ) does have the dimensions of energy density which is  

defined as energy divided by three dimensional volume  

  ሾ	૗ܙሿ ൌ ሾܡ܏ܚ܍ܖ܍
܍ܕܝܔܗܞ

ሿ ൌ  ૛ି܂૚ିۺۻ	

As free energy fields expand, constraining of the expanding fields takes place      

  
૒	

૒ܛ	

૒	

૒ܜ	
ቀ	૗ܙ		

ቁ ൌ ቂ
૒	

૒ܛ	
ሺ۳܎ܛ	ሻሺ׬ 	 ቃ܌ሻ	܋ܜ۳ ሾ׬ 	 ሺ۳܋ܛ	ሻ	ܛ܌		

૒	

૒ܛ	
ሺ۳܎ܜ	ሻ ]     

                   = ቀ
૒۳	
૒ܛ	
׬ ቁܜ܌		۳ ቀ	׬ 	ܛ܌		۳

૒۳		

૒ܜ
	ቁ ൌ ሺ۳܎ܛ	܋ܜ۳	ሻሺ	۳܋ܛ	܎ܜ۳	ሻ ൅  (5-21)                    	ܜ۳	ܛ۳

 	                  = expansion term		+constraining term                              

so on for successive expansion processes  

expansion of the free energy by variation in space or time which must be  

accompanied by constraining.   

and expansion of constrained energy fields must also be accompanied by  

constraining of those fields. 

When energy is released from a field constraining process for free or  

constrained energy field as in (16-5),  it is released  in the  singularity  

state  ۳ ൌ   which expands in the  (  energy non varying in space or time )  	ܜ۳		ܛ۳
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form of electromagnetic radiation . 

A cycle of expansion and constraining is not a reversible process due to  

losses and effect of entropy (irreversible process) (will be further clarified in  

the section energy constraining and the Release of radiative energy ) 

Since the quanton is a quantum entity, its total energy content  is governed  

solely by the Planck –Einstein relationship so,  quanton energy is determined  

by its wave parameters ( k , ω or ܙܚ)  , while  an energy degree of freedom-  

which is defined in terms of the constant ( c ) , is  just a mechanism of division  

of energy between the various space and time varying fields. 

Fields of the following forms do not exist independently     

a-  
૒	۳	
૒ܛ
	૒۳		
૒ܜ
࢈   		 െ ሺ۳׬	 ܛ܌	 	۳׬    ሻ	ܜ܌	

( free or constrained energy field cannot expand in space and in time  

simultaneously without having a complimentary type of field) 

Though quanton includes both field of both types (free and constrained), but  

there is a dominant type of energy field, this is based on which type of field  

has the majority of Dof’s ( higher field strength). 

For the quanton  , the free energy field is the dominant while  for anti-quanton ,  

the constrained type of field is the dominant type.  

A quanton volume is an equivalent volume since quanton fields are infinite in  

range and expanding at the rate of (c ) ,and the equivalent volume can be  

estimated indirectly 

as  ۳ܘ	 ൌ
ܐ

૛ૈ
	࣓ ൌ ׬ 	૗ܙ	  (5-22)                                                                                   ܄܌	

  

6.  Energy Degrees of freedom   

As energy density expands in space or in time, it is said to have an energy  

degree of freedom where quanton energy density can be defined in terms of  

the degrees of freedom of its wave parameters ( ૑, ,	ܓ   ( ܙܚ 	ܚܗ

 ૗ܙ ( quanton energy density )will be shown to be directly proportional to 

  ૑૝ ,  ܓ૝ or 
૚

૝ܙܚ
 . 

While the energy density of the quanton is defined in terms of  
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૑૝ ,  ܓ૝ or 
૚

૝ܙܚ
  , the energy fields are defined in terms of field strength or in 

terms of the constant ( c)  as follows 

  degrees of freedom of free space varying field : ܎ܛ܎ܗ۲    ,  ܎ܛ܎ܗ۲܋ =  ܎ܛ۲

(transformation from formulation in terms of wave parameters, to degrees of  

Freedom formulation  in terms of (c ) ) 

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

density is in the form  ૗ܙ = ሺ۳܋ܜ۳ ܎ܛሻሺ۳܎ܜ۳܋ܛ )  and not in the square root form  

	૗ܙ ൌ ට۳܎ܛ	
૛ ൅ 	܋ܛ۳

૛ ൅ 	܎ܜ۳
૛൅۳܋ܜ	

૛
	

	
 

This multiplier form allows the constant  (c) to become an energy degree of  

freedom in an exponential form , where  energy is divided up symmetrically,  

between the space and time varying fields, hence the uniform and symmetric  

expansion of energy across all dimensions. 

The constant (c) plays a bigger role than being the velocity of light or the  

velocity of transmission of the fundamental forces, as it plays the role of ratio  

between space and time varying fields, this is based on the relationship  

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

parameters 	ૐ܋ܜ	,	 	ૐ܎ܛ   of the fields  	۳܋ܜ	,	 	܎ܛ۳     where   

	ૐ܋ܜ ൌ ܎ܛૐ	 ,    ܜ૑ܒି܍ ൌ                    (6-2),(6-1)                                                                            ܚܓܒା܍

	ૐ	 ൌ 	ૐ܋ܜ		ૐ(6-3)                                                                                                         ܎ܛ 

 
૒	ૐ܋ܜ

૒ܜ
ൌ െܒ૑	ૐ܋ܜ		    , 

૒	ૐ܎ܛ

૒ܠ
ൌ  (6-5),(6-4)                                                                  ܎ܛૐ	ܓܒ

ቀ
૒	ૐ	

૒ܜ
	ቁ ൌ 	

૒			
૒ܜ
ሺ	ૐ܎ܛ			ૐ܋ܜሻ ൌ 	ૐ܎ܛ

૒	ૐ܋ܜ

૒ܜ
ൌ െ࣓ܒ		ૐ܎ܛૐ(6-6)                                                   ܋ܜ 

ቀ
૒	ૐ	

૒ܠ
	ቁ ൌ 	

૒			
૒ܠ
ሺ	ૐ܎ܛ		ૐ܋ܜሻ ൌ

૒	ૐ܎ܛ

૒ܠ
	ૐ܋ܜ ൌ  (6-7)                                                       ܋ܜૐ܎ܛૐ		ܓܒ

െ
ቀ૒	ૐ	
૒ܜ
	ቁ	

ቀ૒	ૐ	
૒ܠ
ቁ
ൌ ܋ܜૐ܎ܛૐ		૑ܒ

܋ܜૐ܎ܛૐ		ܓܒ
ൌ ૑

ܓ
ൌ  (6-8)                                                                                       ܋

Which is the relationship between rate of field variation in space  

and in time    

Recalling the Lagrangian (L) of an action as 				܌	
ܜ܌
ሺ૒ۺ	
૒ܠᇱ
ሻ ൌ െ ૒ۺ	

૒ܠ	
ൌ ૙                    (9-6) 

Given that  momentum    P= 
૒ۺ	

૒ܠᇱ
                                                                         (10-6) 

  We get   
૒۾	

૒ܜ
ൌ ૒ۺ	

૒ܠ	
    or  alternatively  

૒ۺ	

૒۾
ൌ ૒ܠ	

૒ܜ	
ൌ  (6-12),(6-11)                                   ܋

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

The same result can be obtained directly from the energy  

momentum relationship  ۳૛ ൌ ૛܋૛۾ ൅ ܗܕ	
૛܋૝                                                   (13-6) 

differentiating both sides    ૛	۳۳܌ ൌ ૛(6-14)                                                     ۾܌۾ 

۳܌

۾܌
ൌ ሺ۾	܋

۳
) c    , and  

۳܌

۾܌
ൌ                                                              ܋

Where for space fabric case  ( 	ܗܕ ൌ  E= P c                             (15-6),(16-6) , ( ܗܚ܍ܢ

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

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

  	ૐ	 ൌ 	ૐ܎ܛ	ૐ܋ܜ                                                                                              

Using the Schrödinger equation for time and space derivatives 

  െࣔૐ

࢚ࣔ
ൌ െ ۳ܒ

૛࣊ࢎ
ૐ                                                                                                    (17-6) 

		સૐ ൌ ܘܒ

૛࣊ࢎ
ૐ                                                                                                         (18-6) 

૒ૐ
૒ܜ

સ	ૐ
ൌ ۳

ܘ
ൌ  (6-19)                                                                                                            ܋

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 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  ۳ܘ ൌ 	
ܐ

૛ૈ
૑                                    (20-6) 

The energy degrees of freedom can be classified as follows  

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

strength ) . 

2- Kinetic degree of freedom which expresses the propagation of energy fields  

(in the form of electromagnetic waves ) in one direction , this kinetic degree of  

freedom is subtracted from the existing four degrees of energy freedom for 

space and time varying fields ( discussed in the section : electromagnetic  

waves  as space and time fields ) , where  Dof’s = (2)+1 instead of (3)+(1) 
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7.The superposition principle for energy fields   

The linear superposition [7], [8] of energy fields still applies with a resultant  

Field which equals to the addition of the individual field intensities on 
condition that  

a-Those fields must be of the same type (free or constrained) and  

b- Have the same degree of freedom   

ܑ܎ܛ۳ ൅ ܒ܎ܛ۳ ൌ ܎ܛ۲ܑ܎ܛ۹ ൅  (7-1)                                                                                ܎ܛ۲		ܒ܎ܛ۹

ܑ܎ܛ۹) =                  ൅  (7-2)                                                                                  ܎ܛ۲		ሻܒ܎ܛ۹

ܑ܎ܛ۳) ൅ ሻ	ܑ܋ܜ۳ ൅ ൫۳ܒ܎ܛ ൅ ൯ܒ܋ܜ۳ ൌ ሺ۹܎ܛ۲ܑ܎ܛሻሺ۹܋ܜ۲ܑ܋ܜሻ ൅ ሺ۹ܒ܎ܛ		܎ܛ۲ሻሺ۹(7-3)                     (܋ܜ۲ܒ܋ܜ 

                                          ൌ ሺ۹ܑ܋ܜ۹ܑ܎ܛ	ሻሺ۲܋ܜ۲܎ܛሻ ൅ ሺ۹ܒ܎ܛ		ܒ܋ܜ۹ሻሺ۲܋ܜ۲܎ܛ)                                

                                          ൌ ሺ۹ܑ܎ܛ ൅ ܑ܋ܜሺ۹	ሻܒ܎ܛ۹ ൅	۹ܒ܋ܜሻ		ሺ	۲܋ܜ۲܎ܛ)                                        

(4-7) 

While for the case of fields of different nature ( free / constrained) or fields  

that do have different energy Dof’s  the superposition is then done by adding  

their field strength ( ie exponential degree of freedom ) and multiplying their 

intensities. 

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 ሺ܎ܗ۲܋) 

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

exponential superposition where  

ܒ܋ܛ۳	ܑ܎ܛ۳ ൌ ሺ۹܎ܛ۲ܑ܎ܛሻሺ۹ܒ܋ܛ		(7-5)                                                                                 (܋ܛ۲    

             ൌ ሺ۹ܑ܎ܛ	ܒ܋ܛ۹ሻ	ሺ	۲܎ܛ	܋ܛ۲ሻ                                                                               (6-7) 

܋ܜ۳	܎ܛ۳ 			ൌ ሺ۹܎ܛ۲܎ܛሻሺ۹܋ܜ		܋ܜ۲ሻ                                                                                   (7-7) 

 ሻ                                                                                  (8-7)܋ܜ۲	܎ܛ۲	ሺ	ሻ܋ܜ۹	܎ܛ۹)=              

And for the quanton as a whole  

 ૗ܙ ൌ ሺ۳܎ܛ	܋ܜ۳ሻሺ	۳܋ܛ	܎ܜ۳ሻ ൌ ሺ۹܎ܛ۲܎ܛሻሺ۹܋ܜ۲܋ܜሻሺ۹܋ܛ۲܋ܛሻ	ሺ۹܎ܜ۲܎ܜሻ                                     (9-7)         

ൌ ሺ۹܎ܛ	܋ܜ۹	܋ܛ۹	܎ܜ۹ሻ	܎ܛ܎ܗ۲܋ା۲܋ܜ܎ܗା۲܋ܛ܎ܗା۲܎ܜ܎ܗ 	ൌ ሺ۹܎ܛ	܋ܜ۹	܋ܛ۹	܎ܜ۹	ሻ	܋૝	                          (10-7)  

For energy fields , instead of the addition of the same type of energy, the  

exponential addition can be between two different types of energy fields 

 ( space and time varying fields ) and  of two different natures ( free /  

constrained ) to give a complex energy field. 
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The main reason behind this is that free and constrained fields cannot be  

considered as an independent energy entity individually, since neither of them  

does possess four degrees of freedom and hence their individual Dof’s must  

be added exponentially to obtain either a complex field equivalent to the total  

energy density of the quanton if the addition is for all four energy fields .  

 

8.Definition of directional field directional  components   

 For free space / time constrained field 

܋ܜ۳܎ܛ۳ ൌ ටሺ۳܋ܜ۳܎ܛሻܠ
૛ ൅ ሺ۳܋ܜ۳܎ܛሻܡ

૛ ൅ ሺ۳܋ܜ۳܎ܛሻܢ
૛		

	
                                                      (1-8) 

and space constrained / time free field  

܎ܜ۳܋ܛ۳ ൌ ටሺ۳܎ܜ۳܋ܛሻܠ
૛ ൅ ሺ۳܎ܜ۳܋ܛሻܡ

૛ ൅ ሺ۳܎ܜ۳܋ܛሻܢ
૛		

	
                                                      (2-8)    

Those are 6 components, 3 are constrained space / time free and 

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

1-Spatial and time varying energy fields cannot exist independently of each  

other , as discussed previously  

2- The quanton fields 	۳,܎ܛ	܋ܜ۳ ,܎ܜ۳ , ܋ܛ۳  neither have the dimensions of  energy 

 nor the energy density but their product has the dimension of energy  

divided by three dimensional volume . 

 

9.Dimesional energy symmetry  (DES)  

Dimensional energy symmetry is the mechanism which ensures the uniformity  

and homogeneity of energy under inflationary conditions as it expresses the 

 uniform energy density expansion in 3 dimensional space or the equipartition  

of energy   

given that   ૗ܙ ൌ ሺ۳܋ܜ۳܎ܛ	ሻሺ	۳܋ܛ	܎ܜ۳ሻ  energy as it expands in along the x- axis   

will not only give as the result of the expansion 

૒	

૒ܠ
ቀ	૗ܙ	ቁ ൌ ቀ

૒	۳܎ܛ	
૒ܠ

׬ 	܋ܜ۳ ቁܜ܌	 ቀ܋ܛ۳׬ 		ܠ܌		
૒	۳܎ܜ
૒ܜ
	ቁ ൅ ሺ	׬ ܎ܛ۳ 		ܠ܌	

૒	۳܋ܜ
૒ܜ
		ሻሺ

૒	۳܋ܛ	
૒ܠ

׬		 	܎ܜ۳   ,  (	ܜ܌	

but  it will be of the form 
૒	

૒ܠ

૒	

૒ܜ
൫૗ܙ൯ ൌ

૒	

૒ܠ

૒	

૒ܜ
ሺ	۳܎ܜ۳܋ܛ۳܋ܜ۳܎ܛሻ ൌ 

  ሾ૒	
૒ܠ
ሺ۳܎ܛ	ሻ	

૒	ܠ

૒ܜ
ሻ܋ܛሺ۳׬	ሿሾܜ܌	ሻ܋ܜሺ۳׬	 	ܠ܌	

	૚
૒	ܠ
૒ܜ

૒	

૒ܜ
	ሺ۳܎ܜሻሿ ൅ 
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 ሾ
	૚
૒	ܠ
૒ܜ

૒	ܡ

૒ܜ

૒	

૒ܡ
ሺ۳܎ܛሻ	

૒	ܠ

૒ܜ
ሿሾܜ܌	ሻ܋ܜሺ۳׬	

૒	ܠ

૒ܜ
	
	૚
૒	ܡ
૒ܜ

ሻ܋ܛሺ۳׬ 	ܡ܌	
	૚
૒	ܠ
૒ܜ

૒	

૒ܜ
	ሺ۳܎ܜሻሿ ൅ 

ሾ 	૚૒	ܠ
૒ܜ

૒	ܢ

૒ܜ

૒	

૒ܢ
ሺ۳܎ܛሻ

૒	ܠ

૒ܜ
ሿሾܜ܌	ሻ܋ܜሺ۳׬	

૒	ܠ

૒ܜ
	 	૚૒	ܢ
૒ܜ

ሻࢉ࢙ࡱሺ׬ 	ܢ܌	
	૚
૒	ܠ
૒ܜ

૒	

૒ܜ
	ሺ۳܎ܜሻሿ                                           (1-9) 

  Given that   
૒	ܠ	

૒ܜ
ൌ ૒	ܡ	

૒ܜ
ൌ ૒	ܢ	

૒ܜ
ൌ  ࢉ

૒	

૒ܠ
ቀ	૗ܙ	ቁ ൌ ቀ

૒	۳܎ܛ	

૒ܛ
׬	 ܋ܜ۳ ቁܜ܌	 ቀ܋ܛ۳׬ ܛ܌

૒۳܎ܜ			

૒ܜ
ቁ ൅ ሺ܎ܛ۳׬ 	ܛ܌

૒۳܋ܜ		

૒ܜ
ሻሺ૒۳܋ܛ		

૒ܛ
׬ ܋ܜ۳      ሻܜ܌			

              ൌ ૒	

૒ܛ

૒	

૒ܜ
ሺ	૗ܙ	(9-2)                                                                                              ( 

 Note : The chain rule was applied for differentiation and change of variables 

For the case of integration.  

As energy density expands along one axis it must not only expand along other  

spatial and temporal axes but be constrained along the spatial and temporal  

axes as well, this leads to the conclusion that events in one direction are  

immediately reflected in the other spatial and temporal directions. 

The uniformity and the homogeneity of space fabric is ensured through the  

role time plays as the link between all the three spatial varying fields  and  

via the constant (c)  

To satisfy dimensional energy symmetry for quanton , the degrees of  

freedom must be symmetric with respect space and time varying energy fields.    

Define the ۲ܙ۲ , ܙ܎ܗ  (in terms of c ) where the degree of freedom parameter  

ܙ܎ܗ۲ ൌ ܋ܛ܎ܗ۲	൅܎ܜ܎ܗ۲	൅܎ܛ܎ܗ۲	 ൅ 	܋ܜ܎ܗ۲ ൌ ૝                                                              (3-9) 

Energy field strength parameter  ۲ܙ ൌ ܋ܜ۲܋ܛ۲܎ܜ۲܎ܛ۲ ൌ  ૝                                  (4-9)܋

ܛ۲ ൌ ܎ܛ۲	   ૜     ,܋ ൌ ܋ܛ۲	    ,   ܎ܛ܎ܗ۲܋ ൌ ܋ܛ܎ܗ۲܋ ൌ  (9-5,6,7,8)                                   ܎ܛ܎ܗ૜ି۲܋

ܜ۲ ൌ ܎ܜ۲		 ,  					܋ ൌ ܋ܜ۲	   ,  ܎ܜ܎ܗ۲܋ ൌ ܋ܜ܎ܗ۲܋ ൌ    (9-9,10,11)                                       ܎ܜ܎ܗ૚ି۲܋

In other words,for free and constrained fields the degree of freedom must be  

expressed in a symmetric way across all spatial and time varying fields   

Fig.3. shows energy density expands uniformly as it’s defined in terms of (c)  

instead of the quanton wave parameters. 

 

 

 

 ૗ܙ ൌ ܙ۹
૝܋૝                                                                                 ૗ܙ ൌ 		  	૑૝	ܙܐ

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

 

10. Energy density / Degree of freedom relationship 

Quanton frequencies have a statistical distribution vs energy density 

This statistical distribution is an open question but here we can  

Provide an initial formulation of such distribution  

ࢗࣙ ൌ ࢙࡯ ׬
࣓ࢊ૜࣓	ࢎ

ࢋ૜ሺࢉ
࣓
૚ሻି࢓࣓

ஶ
૙                                                                                               (1-10) 

 mean angular frequency : ࢓࣓ ,  statistical constant : ࢙࡯

The analytical value of the statistical constant is unknown for now , however 

 an alternative method to assess the energy density and to arrive at the density  

degree of freedom relationship can be made in terms of mean wave  

parameters. 

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

the variation parameters of ۳܋ܙ۳ , ܎ܙ fields which corresponds to an  

 exponentially decaying field away from the quanton , the free and constrained  

fields can be put as 

ሻܠሺ	܎ܙ۳ ൌ ܍܎ܙ۳	
ሺܒି ܠ

૛ܙܚ
	ሻ
 ( free dominated field )                                                      (2-10) 

ሻܠሺ	܋ܙ۳ ൌ ܍	܋ܙ۳	
ሺܒି ܠ

૛ܙܚ
ሻ
 ( constrained  field )                                                          (3-10) 

 

S1 

S2 

T 

S3 ۳܎ܜ 

 ܋ܜ۳

 ܎ܛ۳

 ܋ܛ۳
Dimensional 

energy 

symmetry 

(DES) 

  
૒	૗ܙ	
૒ܛ૒ܜ
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quanton energy density is in the form  

૗ܙ ൌ ሺ۳܋ܜ۳܎ܛሻሺ۳܎ܜ۳܋ܛሻ ൌ ܋ܙ۳	܎ܙ۳ ൌ ૗ܙ	܍
ሺܒି ܠ

ܙܚ
ሻ
                                                           (4-10)  

૗ܙ : represents the average energy density over time .  

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

would be equal to the volumetric integration. 

 ૗ܙ ൌ
૑ܐ

૛ૈ
ൌ∭ ܙ۳

∾
ି∾ ܍	

ܢశܡశܠሺܒି
ܙܚ

ሻ
 (10-5)                                                               = 	ܢ܌	ܡ܌	ܠ܌

    = ሺ૛ሻ૜∭ ܙ۳
∾
૙ ܍	

ሺܒି
ܢశܡశܠ
ܙܚ

ሻ
 (6-10)                          (symmetric integration )    ܢ܌	ܡ܌	ܠ܌

                                      x, y, z=∾            

   = ૡሺܙܚሻ૜		૗ܙ		܍
ܢశܡశܠሺܒି

ܙܚ
ሻ
| 																		ൌ ૡ	ሺܙܚሻ૜	૗(10-7)                                                      ܙ 

                                      x, y, z=0  

૗ܙ ൌ
૑ܐ

૚૟ૈܙܚ૜
ൌ ૑૝	ܐ

૚૟	ૈ૝	܋૜
 ,                                                                                            (8-10) 

 Where 
		ܐ

૚૟ૈ૝	܋૜
ൌ    (9-10)                                                ( energy density constant ) ܙܐ

the quanton is represented by an equivalent volume = ૡ	ܙܚ૜                      (10-10) 

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

 energy density takes the form: 

  ૗ܙ ൌ 	 ቀ
		ܐ	

૚૟	ૈ૝
	
	૜܋	
ቁ ૝܋	૝ܓ ൌ

	܋	ܐ

૚૟		ܙܚ૝		
                                                                           (11-10) 

 This relationship is very important since the term 
					ࢎ

	૚૟ૈ૝	܋૜
ൌ                                         .ܜܖ܉ܜܛܖܗ܋

in other words , Quanton field energy density  is linearly proportional to the  

four degrees of freedom as expressed by either ( ૑૝,ܓ૝ or 
૚

૝ܙܚ	
  ) 

૗ܙ ൌ ૑૝	ܙܐ 	ൌ ૝܋૝ܓ	ܙܐ	 ൌ ܙܐ
ૈ૝܋૝

૝ܙܚ	
                                                                        (12-10)                      

The same result can be reached alternatively, when calculating the vacuum  

energy density ૗ܞ	at any point in space as the summation of individual energy  

density contributions of ( ܙۼ)  quantons. 

૗ܞ ൌ ∑ ૗ܑܞ
ܙۼ
ܑ   , 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   

૗ܞ ൌ ૗(10-13)                                                                                                               ܙ                      
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  ,over time ( ܗܙ૗) to it maximum value ܙrelate the average energy density  ૗	ܗ܂

we use the quanton /anti quanton wave model.  

૗ܙ ൌ
૚

૛
ሺ۳܎ܙ ൅ ሻ܋ܙ۳܋ ∗

૚

૛
ሺ
܎ܙ۳
܋
൅  ሻ                                                                        (14-10)܋ܙ۳

and since  ۳ܗ܎ܙ ൌ   (10-15)                                                                                     ܗ܋ܙ۳܋	

૗ܙ ൌ ܛܗ܋	ܗ܎ܙ۳ ൬
ܚૈ

૛ܙܚ
െ ૑ܜ൰ ܛܗ܋		ܗ܋ܙ۳ ൬

ܚૈ

૛ܙܚ
െ ૑ܜ൰ ൌ ૛ሺ	ܛܗ܋ܗܙ۳

ܚૈ

૛ܙܚ
െ െ૑ܜሻ                  (16-10) 

The average value of a periodic function is defined as  

૗ܙ ൌ
૚

܂
׬ ܗܙ۳
܂
૙  (10-17)                                                                                                  ܜ܌	

૗ܙ ൌ
ܗܙ۳
܂ 	
׬ ૛ሺ	ܛܗ܋		

ܚૈ

૛ܙܚ
െ ૑ܜሻ

܂
૙  (10-18)                                                                           ܜ܌	

The value of this integration equals to (
૚

૛
ሻ 

૗ܗܙ ൌ ૛૗ܙ	 ൌ
૑૝	ܐ

ૡૈ૝	܋૜
 ,                                                                                            (19-10) 

  

૚૚ -Energy constraining and the release of radiative energy   

As the quantons expand , field constraining takes place ( transformation into a   

singularity state – energy non varying in space or time) 

Energy constraining during quanton inflation as follows 

a-Expansion of free energy fields ሺ૒۳܎ܛ
૒ܛ
	૒۳܎ܜ
૒ܜ
	ሻmust be accompanied by 

constraining of part - of the expanding free energy fields in the form  

න۳܎ܛ ܎ܜන۳ܛ܌	 ܜ܌	 ൌ ሺ۳࢙۳ܜሻ 

b-expansion of  constrained fields  (܋ܛ۳׬ 	ܛ܌	 ׬ ܋ܜ۳   ሻmust be accompanied	ܜ܌	

by a constraining of part of the expanding field in the form 
૒۳܋ܛ
૒ܛ
	૒۳܋ܜ
૒ܜ

ൌ  ܜ۳࢙۳

c-In both cases, the result will be the release of energy in a singularity 

state ( non-varying in space or time ) of the  form  ۳	 = ۳ܛ		ܜ۳      

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

૒	

૒ܛ૒ܜ
ሾሺ۳܎ܛ	܋ܜ۳ሻሺ۳܋ܛ	܎ܜ۳	ሻሿ 	ൌ ሺ૒۳܎ܛ	

૒ܛ
׬ ሻ	ܜ܌	܋ܜ۳ ሺ׬ 	ܛ܌	܋ܛ۳

૒۳܎ܜ	

૒ܜ
)                                        

൅ሺ܎ܛ۳׬ ܛ܌	
૒۳܋ܜ	

૒ܜ
ሻ	ሺ૒۳܋ܛ	

૒ܛ
׬  (11-1)                                                                               (	ܜ܌	܎ܜ۳

Given that  
૒۳܎ܛ	

૒ܛ
ൌ 	ܜ܌	܋ܜ۳׬ ,  ܎ܛ۳ ൌ 	ܛ܌	܋ܛ۳׬  , ܋ܜ۳ ൌ  , ܋ܛ۳

૒۳܎ܜ	

૒ܜ
ൌ  (11-2,3,4,5)             ܎ܜ۳

and ( ܎ܛ۳׬ 	ܛ܌	
૒۳܋ܜ	

૒ܜ
ሻ ൌ ሺ   ,  ܜ۳		ܛ۳

૒۳܋ܛ	

૒ܛ
׬ ሻ	ܜ܌	܎ܜ۳ ൌ  (11-6,7)                                      ܜ۳		ܛ۳
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The results of field expansion can be defined as 

a- expansion term: 

 ቀ
૒۳܎ܛ	

૒ܛ
׬ ቁ	ܜ܌	܋ܜ۳ ቀ׬ 	ܛ܌	܋ܛ۳

૒۳܎ܜ	

૒ܜ
ቁ ൌ ሺ۳܎ܛ	܋ܜ۳ሻሺ۳܋ܛ	܎ܜ۳	ሻ                                                (8-11) 

 Corresponds to the expanding space and time varying fields.   

The nature of expanding fields is the same as the original type of fields 

 (though with lesser energy content) 

b- The constraining term: (܎ܛ۳׬ ܛ܌	
૒۳܋ܜ	

૒ܜ
ሻ	ቀ

૒۳܋ܛ	

૒ܛ
׬ ቁ	ܜ܌	܎ܜ۳ ൌ  (11-9)                       ܜ۳		ܛ۳

which represents the release of energy in a singularity state due to the  

constraining of part of the free and constrained fields.  

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

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

 and the subsequent release of radiative energy . 

 

 

 

                             

                                                                                       

 

 

                   

 

      Fig. 4.  Quanton energy density expansion process  

 

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

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

process and is accompanied by the release of thermal energy. 

The idea that a free expansion process gives off heat is rather odd , since  

expansion is closely related to reduction in temperature, in fact any release of  

thermal energy is more than offset by the effects of inflation, so the net result  

would be a reduction in temperature (observed as thermal degradation of  

CMB photons ) 

ܖܗܑܛܖ܉ܘܠ܍ ܕܚ܍ܜ

ሺ
૒۳܎ܛ	
૒ܛ	

׬ 	܋ܜ۳  ( ܜ܌

( ܋ܛ۳׬ ܛ܌
૒۳܎ܜ	
૒ܜ
ሻ )   

૒ሺ૗ܙሻ		
૒ܛ૒ܜ	

 

constraining  

term  

׬	)	 	ܛ܌		܎ܛ۳
૒۳܋ܜ	
૒ܜ	
	 )     

ሺ 
૒۳܋ܛ
૒ܛ

׬ ܎ܜ۳  ( ܜ܌

૒ሺ૗ܙሻ		
૒ܛ૒ܜ	

 DES ok 

Release of 

radiative 

energy  

૗ܙ 
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This free expansion process of the universe, which according to the second  

law of thermodynamics, is an irreversible process, this irreversibility is due to  

losses in the form of space fabric giving off heat during expansion.  

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

Based on the previous results, we can conclude that the CMB origin is due to  

release of thermal energy during free expansion of the space fabric itself . 

The extraordinarily high degree of CMB homogeneity with variation of the  

order of ( ૚૙ି૞) , reflects the high degree of homogeneity of space fabric itself  

 as it releases radiation during the free expansion process and, in fact energy 

 constraining is behind that release of this radiation energy. 

 

13. why do quantons split ?   

The question how the quantons split is discussed in the following section , but  

why this happens resides in the fast that the quanton energy density is four  

dimensional , as the quanton expands from an equivalent  volume ( ܙ܄૚ )   to 

  should change in the  ܙ܄ and its volume 	ܙܚ  the quanton radius ,  ( ૛ܙ܄ ) 

following manner  
૛ܙ܄
૚ܙ܄

ൌ ሺ	
૛ܙܚ
૚ܙܚ
	ሻ૜	 which is expected in case of an expansion in  

three dimensional energy density.                                                       

Quanton energy fields change periodically with time, this variation at the rate 

 of  ૑		܌܉ܚ	܋܍ܛ/ , and  vary in space at the rate of  ܓ ൌ ሺ࣊	
ࢗ࢘

) , the total energy of 

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

( function only in its wave parameters ) , namely   ۳ܘ ൌ ܎ܐ ൌ 	 	܋ܓܐ
૛ૈ

ൌ 	܋ܐ

૛ܙܚ
 

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

 
૛ܘ۳
૚ܘ۳

ൌ ૑૛

૑૚
ൌ ૛ܓ

૚ܓ
ൌ ૃ૚

ૃ૛
ൌ

૚ܙܚ
૛ܙܚ

                                                                                       (1-13) 

which means that the quanton radius and the wave length of its characteristic  

wave behaviour are inversely proportional to its total energy content. 

Recalling here the Dof relationship between quanton energy density and its  

wave parameters, energy density can be assessed as   

	ܘ۳ ൌ ૗ܙ		ܙ܄  	  	 or    ૗ܙ ൌ
	ܘ۳

ܙ܄
                                      

 
૗ܙ૛
	૗ܙ૚

ൌ ሺ
૛ܘ۳
૚ܘ۳
ሻሺ
૚ܙ܄
૛ܙ܄

)                                                                                                     (2-13)                       
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substituting  for   ൬
૛ܘ۳
૚ܘ۳
൰ ൌ ሺ

૚ܙܚ
૛ܙܚ
ሻ    , and  ( 

૚ܙ܄
૛ܙ܄
ሻ ൌ ሺ	

૚ܙܚ
૛ܙܚ
	ሻ૜	  

We get  
૗ܙ૛
	૗ܙ૚

ൌ ሺ	
૚ܙܚ
૛ܙܚ
	ሻ૝                                                                                            (3-13) 

Which deviates from what we would expect in a classical volume / density  

relationship of the form 
૗૛
૗૚
ൌ ૚܄	

૛܄
	ൌ ሺ	ܚ૚

૛ܚ
	ሻ૜ 

This is due to the fact that energy density is inversely  proportional to ܙܚ૝ and  

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

 ( 14-11 )  , namely  ૗ܙ ൌ ૈ૝ܙܐ
૝܋

૝ܙܚ	
  or  ૗ܙ ൌ ሺܜܖ܉ܜܛܖܗ܋

૝ܙܚ	
)                       

As quantons expand into a three dimensional space, they have to release  

energy, in the form of radiation but energy release from such a process  

would be excessive. 

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

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

 

14.Mechanism of quanton splitting and expansion. 

This model for quanton splitting serves as preliminary and introductory one  

since the CMB radiation has a statistically distributed frequencies indicating  

that the quanton frequencies are also statistically distributed and the splitting  

occurs non symmetrically. 

There are two mechanisms that can cause the quantons to expand, namely  

a-Splitting action of the quantons due dimensional energy asymmetry  

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

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

The two types of quanton fields ( free Dominated	۳܎ܙ and neutral ۳܋ܙ ) interact 

, creating a binding relationship but since the energy Dof’s (i.e field strength)  

of both types are not the same, the field of the dominant type of energy self- 

interact creating a repulsive interaction that causes the quantons to expand,  

the self-interacting (unbound) field is (  ۳ܝ܎ܛ	ܝ܎ܜ۳ ) for quantons  and  (  ۳ܝ܋ܛ	ܝ܋ܜ۳	ሻ   

for anti quantons  [ 9] 

The unbound field is at the origin of the quanton inflationary energy    
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overcomes this binding and causes the quanton  to the expand. 

As the quanton expands its wave parameters ( ૑	,    are altered , while its		ሻܓ

energy content remains the same since there’s no energy release from the  

quantons at this stage, as a result the quanton has either to 

a- Release radiative energy  to maintain the relationship ۳ܘ = 
૑ܐ

૛ૈ
   or 

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

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

Since the quanton  parameters ( ૑	,   do not reflect its energy	ሻܓ

content  , ( 
૛ܘ۳
૚ܘ۳

  must be equal to  
૚ܙܚ
૛ܙܚ

ൌ 	૑૛

૑૚
ൌ ૛ܓ

૚ܓ
   while  ۳ܘ૛ still equals   

  ૚ ) , this conflict causes quanton to split as a mechanism to restore theܘ۳

relationship ( ܙܚ૛ሻ ൌ ቀ
૜ܙܚ
૛
ቁ ൌ ૜ܘ૚  ,    ۳ܙܚ ൌ 	

૛ܘ۳
૛
ൌ

૚ܘ۳
૛

 

, the splitting corresponds  to a quanton radius  ࢘ࢗ૛ ൌ  , x ˃1	૚ࢗ࢘	ܠ

14.c. stage(3) quanton expands further  

Following quanton splitting its total energy becomes 

૜ܘ۳ ൌ 	
૛ܘ۳
૛

, while wave parameters  (૑,    must altered to	ሻܓ

satisfy the relationship   
૝ܘ۳
૛ܘ۳

ൌ 	૑૝

૑૚
ൌ ૝ܓ

૚ܓ
ൌ

૚ܙܚ
૝ܙܚ

ൌ ૚

૛
	 

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

of CMB photons, and to arrive at the final stable state. 

fig. 5.  Provides an illustration of the quanton expansion , splitting  

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

corresponding quanton parameters   

 

 

 

 

 
 Quanton 
splitting 

reduction in 
quanton 
energy 
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Fig. 5. cycle of quanton splitting and subsequent 
inflation  
 

 
stage 

(1) (2) (3, 4) 

Total quanton 
energy : ۳ܘ 

૚ܘ૚ ۳ܘ۳  
˂
૚ܘ۳
૛

 

Wave 
parameter	૑ 

૑૚ 
 

૑૚

ܠ
 

 

         ˂૑૚

૛
 

quanton energy 
density  : ૗ܙ 

૗ܙ૚ ૗ܙ૚
૜ܠ

       ˂
૗ܙ૚
૚૟

 

Quanton radius 
 ܙܚ

ܠ ૚ܙܚ ˃       ૚ܙܚ ૛  ૚ܙܚ

Quanton volume 
 ܙ܄

˃      ૚ܙ܄૜ܠ ૚ܙ܄ ૡ  ૚ܙ܄

Number of 
quantons 

one one      two 

table 2. Summary of the stages of the quanton splitting and expansion x ˃ 1 

The second method is the pure release of thermal energy followed up by a  

subsequent quanton expansion which is such an inefficient mechanism in  

comparison to the fore described method of quanton splitting and subsequent  

expansion . 

Given the high efficiency of the splitting process as a mechanism to manage  

the expansion of the quanton through both inflation and multiplication while  

on the other hand minimizing the thermal  energy release, it is clear that  

quanton splitting and subsequent expansion is the actual mechanism of  

space fabric expansion.    

quanton 
inflation 

Quanton 
inflation under 
self 
interaction of 
unbound 
energy fields 

Quanton 
temporary 
stability 

Release of 
thermal 
energy  
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The release of the radiative energy during the process of expansion  

of the quanton is not related to the re-establishment of the wave parameter  

relationship with the quanton energy. 

An explanation lies in the fact that all the quanton energy fields are involved in  

different interactions , mainly binding ones ,while energy in a singularity state  

which expand as radiation is not involved in any of those binding interactions ,  

and already possesses four degrees of freedom, as a result , small part of this  

energy escapes in the form of radiative energy. 

 

15.mathematics behind  constraining   

 As the quanton forms , the nature of the energy field  changes  ( from free to 

 constrained) , to perform such an operation energy fields must transit  

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

and as energy field strength is in terms of  Dof’s , its operator( integration /  

differentiation) has to be applied at an exponential level, thus the exponent  

of field variation parameter which is operated upon. 

aെ۴ܚܗ	evolution of constrained space varying field 

 
૒		

૒ܛ
ሺ	૒۳			

૒ܛ
ሻ ൌ ૒		

૒ܛ
ሺ	۹܎ܛ	܎ܛ۲	ૐ܎ܛሻ ൌ ܎ܛ۲	܎ܛ۹	

૒		

૒ܛ
ሺૐ܎ܛሻ                                                       (1-15) 

 ൌ ܍	ሻሺܛܓܒ܍	ሾ	܎ܛ۲	܎ܛ۹	
૒			
૒܁
ሺܛܓܒሻሻ	ሿ	                                                                                  (2-15) 

ൌ ሾ	۹܎ܛ	܎ܛ۲ሺܛܓܒ܍ሻሿሾ	۹ܛ	ܛ۲	܍	
ሺܓܒሻሿ                                                                               (3-15) 

 ൌ ቀ
૒۳			

૒ܛ
ቁ ൫			۹ܛ	ܛ۲	܍	

ሺܓܒሻ൯ ൌ ሺ	૒۳			
૒ܛ
ሻሺ		۳ܛሻ                                                                    (4-15) 

ܛ܌	ሻ	ܛ۳		ሺ׬ 	 ൌ ሺ			۹ܛ	ܛ۲	׬ି܍
ሺܓܒሻ		ܛ܌ሻ                                                                          (5-15) 

 ൌ ሾ	۹܋ܜ	܋ܜ۲	ሺܛܓܒି܍ሻሿ ൌ ۳׬    (15-6)                                                                                ܛ܌	

b-For the evolution of the constrained time varying field 

૒		

૒ܜ
ቀ	
૒۳			

૒ܜ
ቁ ൌ

૒		

૒ܜ
ሺ	۹܎ܜ	܎ܜ۲	ૐ܎ܜሻ ൌ ܎ܜ۲	܎ܜ۹	

૒		

૒ܜ
ሺૐ܎ܜሻ                                                         (7-15) 

ൌ ܍	ሻሺܜ૑ܒ܍ሾሺ	܎ܜ۲	܎ܜ۹	
૒			
૒ܜ
ሺܒ૑ܜሻሻ	ሿ		                                                                                 (8-15) 

ൌ ሾ	۹܎ܜ	܎ܜ۲ሺܒ܍૑ܜሻሿሾ		۹ܜ	ܜ۲	൫	܍	
ሺܒ૑ሻ൯		ሿ                                                                         (9-15) 

ൌ ሺ	૒۳			
૒ܜ
ሻሺ			۳ܜሻ                                                                                                      (10-15) 

ܜ܌	ሻ	ܜ۳		ሺ׬	 ൌ ሾ	۹ܜ	ܜ۲	൫׬ି܍
ሺܒ૑ሻ		ܜ܌൯ሿ ]                                                                      (11-15) 

=ሾሺ	۹܋ܜ	܋ܜ۲	ሺି܍૑	ܜሻሿ ൌ ۳׬  (15-12)                                                                                ܜ܌	

UNDER PEER REVIEW



 

QUANTON FIELDS : EVOLUTION  AND DEGREES OF FREEDOM 
 

c-Expansion term   

As mentioned earlier the expansion of constrained fields is handled by  

integration process    

૒		

૒ܛ૒ܜ
ሺ૗ܙሻ ൌ

૒		

૒ܛ
ሺሺ	۳܋ܜ۳܎ܛሻሺ	۳܋ܛ		܎ܜ۳ሻ )                                                                        (13-15) 

ൌ ሾ۹܎ܛ۲܎ܛ
૒		

૒ܛ
	ሺૐ܎ܛሻ	۹܋ܜ	܋ܜ۲	ሺ׬ ૐ܋ܜ ܋ܛ۲܋ܛሻሿሾሺ۹ܜ܌ ቀ׬ 	ૐ܋ܛ ܎ܜ۲	܎ܜቁ۹ܠ܌

૒		

૒ܜ
ሺૐ(15-14)       [(܎ܜ 

ൌ ሾ ܓܒ	
૑ܒି

ሺ۹܎ܛ۲܎ܛ	ૐ܎ܛሻሺ		۹܋ܜ	܋ܜ۲ૐ܋ܜሻሿሾ
૑ܒ	

ܓܒି
ሺ۹܋ܛ۲܋ܛ	ૐ܋ܛሻሺ			۹܎ܜ۲܎ܜ	ૐ܎ܜሻሿ                        (15-15) 

ൌ ሾሺ۹܎ܛ		܎ܛ۲	ૐ܎ܛሻሺ۹܋ܜ		܋ܜ۲		ૐ܋ܜሻሿሾሺ۹܋ܛ۲܋ܛ	ૐ܋ܛ	ሻሺ۹܎ܜ			܎ܜ۲		ૐ܎ܜሻሿ                              (16-15) 

 ൌ ሺ	۳܎ܛ		܋ܜ۳ሻሺ	۳܋ܛ		܎ܜ۳ሻ ൌ 	૗ܙ			 

b- constraining term  

ሺ׬ ܛ܌	܎ܛ۳
૒	۳܋ܜ
૒ܜ
ሻሺ	

૒	۳܋ܛ		

૒ܛ
׬ ܎ܜ۳  ሻ                                                                      (17-15)ܜ܌

ൌ ൤൬۹܎ܛ		܎ܛ۲		܍
૒
૒ܛ
ሺܛܓܒሻሻሺ	۹܋ܜ	܍܋ܜ۲

૒
૒ܜ
ሺିܒ૑ܜሻ൰ൠሿሾ൬	۹࢙ࢉ	܍܋ܛ۲

૒
૒ܛ
ሺିܛܓܒሻ൰ ൬۹܎ܜ	܍܎ܜ۲

૒
૒ܜ
ሺܒ૑ܜሻ൰ሿ        (18-15) 

ൌ ሺ۹܎ܛ	܋ܜ۹	܎ܛ۲	܍܋ܜ۲	
ሺܓܒሻ܍	ሺିܒ૑ሻሻሺ۹܋ܛ	܎ܜ۹	܋ܛ۲	܍܎ܜ۲	

ሺିܓܒሻ܍	ሺܒ૑ሻሻ                                    (19-15) 

ൌ ܜ۲	ܜ۹	ܛ۲	ܛ۹ ൌ	  (15-20)                                                                                          ܜ۳ܛ۳

To summarize, the exponential differentiation / integration would be 

 applied in either of the following cases  

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

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

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

Dof’s between fields) 

 

16. Wave- like properties of space fabric  

Energy which varies in time and varies in space has wave like properties as it  

changes at periodic rate  that equals ω rad ି܋܍ܛ૚   ሺൌ ૛	ૈ	܎ሻ  and the space  

varying field , where  ܙܚ ൌ ሺ	ૈ
ܓ
) , such that ૑	ܙܚ ൌ ܜܖ܉ܜܛܖܗ܋ ൌ   in fact the ,  ܋ૈ

quanton ( or anti quanton ) is represented by two (wave like) equations.	    

To show how the wave equations would look like for the free and constrained  

energy fields, first remembering that 

  ૐ܎ܛ ൌ ܋ܜૐ   , ܠܓܒ܍ ൌ ܋ܛૐ , ܜ૑ܒି܍ ൌ ܎ܜૐ   , ܠܓܒି܍ ൌ    ܜ૑ܒ܍

The free dominated wave parameters: 

ૐ܎ܙ ൌ ሺૐ܎ܛૐ܋ܜሻ    differentiating both sides w.r.t time  
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૒ૐ܎ܙ

૒ܜ
ൌ ૒ૐ܋ܜ

૒ܜ
ૐ܎ܛ ൌ െܒ૑	ૐ܎ܛૐ(16-1)                                                                                ܋ܜ 

૒૛	ૐ܎ܙ		

૒ܜ૛	
ൌ ૒૛	ૐ܋ܜ		

૒ܜ૛	
ૐ܎ܛ ൌ െ૑૛	ૐ܎ܛૐ(16-2)                                                                          ܋ܜ 

While differentiating w.r.t (x) 

૒ૐ܎ܙ

૒ܠ
ൌ ૒ૐ܎ܛ

૒ܠ
ૐ(16-3)                                                                                                       ܋ܜ 

૒૛	ૐ܎ܙ		

૒ܠ૛	
ൌ ૒૛	ૐ܎ܛ		

૒ܠ૛	
ૐ܋ܜ ൌ െܓ૛	ૐ܎ܛૐ(16-4)                                                                          ܋ܜ 

For a wave equation   
૒૛	ૐ܎ܙ		

૒ܜ૛	
ൌ 	 ૛܋

૒૛	ૐ܎ܙ		

૒ܠ૛	
  to be satisfied    

૒૛	ૐ܋ܜ		

૒ܜ૛	
ൌ ૛ሺ૒܋

૛	ૐ܎ܛ		

૒ܠ૛	

ૐ܋ܜ

ૐ܎ܛ
ሻ 	  or   ሺ	۳܎ܙ	ሻܜܜ ൌ  as before                                (5-16)  ܠܠሻ	܎ܙ۳	૛ሺ܋

which is the PDE forth free dominated field. 

Similarly for the neutral field ۳܋ܙ 

ૐ܋ܙ ൌ ሺૐ܋ܛૐ܎ܜሻ , differentiating both sides w.r.t time  

૒ૐ܋ܙ

૒ܜ
ൌ ૒ૐ܎ܜ

૒ܜ
ૐ(16-6)                                                                                                       ܋ܛ 

૒૛	ૐ܋ܙ		

૒ܜ૛	
ൌ ૒૛	ૐ܎ܜ		

૒ܜ૛	
ૐ܋ܛ  , while differentiating w.r.t  x 

૒ૐ܋ܙ

૒ܠ
ൌ ૒ૐ܋ܛ

૒ܠ
ૐ(16-7)                                                                                                       ܎ܜ 

૒૛	ૐ܋ܙ		

૒ܠ૛	
ൌ ૒૛	ૐ܋ܛ		

૒ܠ૛	
ૐ(16-8)                                                                                                ܎ܜ 

For a wave equation   
૒૛	ૐ܋ܙ		

૒ܜ૛	
ൌ ૛܋

૒૛	ૐ܋ܙ		

૒ܠ૛	
   to be satisfied 

 
૒૛	ૐ܎ܜ		

૒ܜ૛	
ൌ ૛܋ ቀ

૒૛	ૐ܋ܛ		

૒ܠ૛	

ૐ܎ܜ

ૐ܋ܛ
ቁ	 or  ሺ	۳܋ܙ	ሻܜܜ ൌ  (16-9)                                                  ܠܠሻ	܋ܙ۳	૛ሺ܋

This PDE for the constrained field. 

 

17.  Quanton evolution and degrees of freedom  

Evolution of the quanton takes place as both free fields (	۳܎ܛሻ	܌ܖ܉	)	܎ܜ۳ሻ coexist 

As free energy field expands by variation in space part of this field becomes a  

constrained space varying field . 

܉	 െ 
૒		

૒ܛ
ሺ	૒۳			

૒ܛ
ሻ ൌ 	 ቂ

૒		

૒ܛ
ቀ	
૒۳			

૒ܛ
ቁቃ ቂ׬ ቀ			

૒۳			

૒ܛ
ቁ
	
ቃܛ܌	 ൌ ሺ	૒۳			

૒ܛ
ሻሺሺ	۳ܛ		ሻ                                        (1-17) 

܊ െ	 ሾ׬ሺ	۳ܛ		ሻ ሿܛ܌	 ൌ ሻ	۳	ሺ׬ ܛ܌ ൌ ׬ 	۳	 ܛ܌	 ൌ  (17-2)                                                       ܋ܛ۳	

 While as the time varying field ሺ	۳܎ܜ ) expands  , a part of it becomes 

 constrained time varying energy field.  
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c- 
૒		

૒ܜ
ቀ
૒۳			

૒ܜ
ቁ ൌ

૒		

૒ܜ
ቀ
૒۳			

૒ܜ
ቁ	ቀ׬

૒۳			

૒ܜ
ቁ	ܜ܌		 ൌ

૒۳			

૒ܜ
	ሺ	۳ܜ		ሻ 	                                                     (3-17) 

܊ െ	 ሾ׬ሺ	۳ܜ		ሻ ሿܜ܌	 ൌ ሻ	۳	ሺ׬ ܜ܌ ൌ ׬ 	۳	 ܜ܌	 ൌ  (17-4)                                                        ܋ܜ۳	

And since non of the fields possesses all four Dof’s neither field can exist  

independently, now the  quanton energy density equation becomes 

   ૗ܙ ൌ ሺ૒۳		
૒ܛ
׬ ۳	 ׬	ሻሺ		ܜ܌		 ۳		 ܛ܌

૒۳		

૒ܜ
	ሻ  =(۳܋ܜ۳܎ܛሻ(۳܎ܜ۳܋ܛሻ  = ۳(17-5)                              ܋ܙ۳܎ܙ 

 Which expresses two apparently separate (but otherwise linked) Fields.  

 For space constrained energy field 	ሺ۳܋ܛ),its energy Dof equals one third of the  

corresponding free energy field ሺ	۳܎ܛሻ 

For constrained time varying energy fieldሺ	۳܋ܜ ) , its energy degree of freedom  

equals one third of the corresponding space constrained energy field ሺ	۳܋ܜሻ. 

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 

܎ܛ܎ܗ۲ ൌ ૜	۲܎ܜ܎ܗ۲       ,     ܋ܛ܎ܗ ൌ ૜	۲(17-5),(17-4)                                                     ܋ܜ܎ܗ 

܎ܛ܎ܗ۲ ൅ ܋ܛ܎ܗ۲ ൌ ૜   ,       ۲܎ܜ܎ܗ ൅ ܋ܜ܎ܗ۲ ൌ ૚                                                (6-17),(7-17) 

Which gives the following results  

܎ܛ܎ܗ۲	 ൌ ૛. ૛૞   ,   ۲܋ܛ܎ܗ ൌ ૙. ૠ૞                                                               (8-17) , (9-17) 

܎ܜ܎ܗ۲ ൌ ૙. ૠ૞   ,   ۲܋ܜ܎ܗ ൌ ૙. ૛૞                                                              (10-17),(11-17)       

For the case of electromagnetic quantons which are released from the  

constraining process   

  and the expansion of this energy packet in space is different from , ܜ۳ ܛ۳= 	۳

That of space fabric quantons namely 

ࢗࣙ ൌ
૒	

૒ܛ
ሺ۳ܜ۳ܛ	ሻ ൌ ܗઽࢉ ൬		

܋ܜ۳	܎ܛ۳
ඥઽ܋√ܗ

	൰ ሺ۳܋ܛ	܎ܜ۳
ඥઽ܋√ܗ	

ሻ ൌ  (17-12)                                                   ۳۰ܗઽ܋

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

quanton as it forms  

 

 

 

 

 

                                                        E =  ۳ܜ	ܛ۳ 
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 (1) ܎ܜ۳                                    ܎ܛ۳    (3)                               

                                       

     

                    	                                                              	 

  

                     
૜

૝
* ૜                      

૚

૝
*૜                

૚

૝
*૚		                     ૜

૝
*૚ 

                 ܎ܜ۳                 ܋ܜ۳                   ܋ܛ۳                         ܎ܛ۳                  

	                                                     

  

 

 

 

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

For the quanton despite having a constrained energy fields, it is dominated by 

the free  energy field of  the form ( 
૒۳		

૒ܛ
	૒۳		
૒ܜ

  ) since this energy term represents  

3.0 degrees of freedom while the constrained type (۳׬	 ܛ܌ 	۳׬   constitutes (	ܜ܌

1.0 Dof out of four.    

The number of (unbound) degrees of freedom of free energy fields is  

equivalent to the number of free energy degrees of freedom (space plus time  

varying ) minus the energy constrained degrees of freedom ( space and time  

varying )  

Unbound free field is manifested in the form of quanton inflation 	  

ሻ	ܐܜ܏ܖ܍ܚܜܛ	܌ܔ܍ܑ܎	܌ܖܝܗ܊ܖܝ	ሺ	ܝ܎ܜ۲ܝ܎ܛ۲ ൌ
ሺ۲܎ܛ	܎ܜ۲	ሻ

ሺ۲܋ܛ	܋ܜ۲	ሻ
ൌ ૙.૛૞܋૛.૛૞܋

૙.૛૞܋૙.ૠ૞܋
ൌ    ૛.૙                       (13-17)܋

܎ܗ۲	܍܍ܚ܎	܌ܖܝܗ܊ܖܝ ൌ 	∑ሺ܍܍ܚ܎	܎ܗ۲ሻ െ ∑ሺ܌܍ܖܑ܉ܚܜܛܖܗ܋		܎ܗ۲ሻ	                            (14-17) 

     ൌ ሾ	ሺ	۲܎ܛ܎ܗሻ ൅ ሺ	۲܎ܜ܎ܗሻሿ െ ሾሺ	۲܋ܛ܎ܗሻ ൅ ሺ	۲܋ܜ܎ܗ	ሻሿ ൌ ሺ૜. ૙ െ ૚. ૙ሻ ൌ ൅૛. ૙   	      (15-17) 

 

 

 

18.Variation of quanton energy fields with time   

Not only the unbound energy fields ۳ܝ܎ܛ	ܝ܎ܛ۳	 of the  quanton  (or ۳ܝ܋ܛ	ܝ܋ܛ۳	for  

anti quanton ) which change with time as the  quanton  ( or anti quanton )  

    

A  B C  D

܎ܙ۳܋ܙ۳
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expands , but rather all the other  energy fields , and this is so , to ensure the  

uniformity of energy density. 

18.a-Variation of space varying energy with time  
૒۳܎ܛ	
૒ܜ

ൌ ૒۳܎ܛ	
૒ܠ

૒ܠ

૒ܜ
ൌ ܋ ૒۳܎ܛ	

૒ܠ
                                                                                              (1-18) 

૒۳܎ܛ	
૒ܠ

ൌ   (18-2)                                                                                                        	܎ܛ۳	ܓ	ܒ	

૒۳܎ܛ	
૒ܜ

ൌ  (18-3)                                                                                                       	܎ܛ۳	܋ܓ	ܒ

18.b-  time varying energy field variation  

 
૒۳܎ܜ	
૒ܜ
 (18-4)                                                                                                           	܎ܜ۳	૑	ܒ	

18.c-Relative rate of Variation between different energy fields  
૒۳܎ܛ	
૒۳܎ܜ	

ൌ ૒۳܎ܛ	
૒ܠ

ቀ
૒ܠ

૒ܜ
ቁ

૚

ቀ
૒۳܎ܜ	
૒ܜ

ቁ
ൌ ሺ܎ܛ۳܋ܓܒ	ሻ ቀ

૚

	܎ܜ۳	ܟ	ܒ
ቁ ൌ

	܎ܛ۳
	܎ܜ۳

ൌ 	 ܎ܛ۲
܎ܜ۲

  	                                            (5-18) 

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

energy fields 

૒	ૐ܎ܜ

૒	ૐ܎ܛ
ൌ ሺ

૒	ૐ܎ܜ

૒ܜ
	ሻሺ

૚
૒ܠ
૒ܜ

ሻሺ
૚	

૒	ૐ܎ܛ
૒ܠ

ሻ                                                                                          (6-18) 

Given that  	ૐ܎ܜ ൌ ܎ܜૐ	૒ ,    ܜ૑ܒା܍

૒ܜ
ൌ  ܎ܜૐ	૑ܒ

	ૐ܎ܛ ൌ ܎ܛૐ	ሻ    , ૒ܠሺܓܒା܍

૒ܠ
 ܎ܛૐ	ܓܒ

૒	ૐ܎ܜ

૒	ૐ܎ܛ
ൌ 	 ૚

܋
	૑
ܓ
ൌ ૚ ൌ  (18-7)                                                                                  	ܜܖ܉ܜܛܖܗ܋

While from before   
૒	۳܎ܜ
૒ܜ

ൌ     ,       ܎ܜ۳		૑ܒ
૒	۳܎ܛ
૒ܠ

ൌ          ܎ܛ۳		ܓܒ

૒	۳܎ܜ
૒	۳܎ܛ

ൌ ૚

܋

૑

ܓ

܎ܜ۳	
܎ܛ۳	

ൌ ܎ܜ۳	
܎ܛ۳	

ൌ 	 ܎ܜ۲
܎ܛ۲

 ,                                                        (8-18) 

which means that 

1-The rate of variation of energy fields wave parameters with respect to each  

other is constant (=1) (same rate of variation for all energy fields) 

2-Relative rate of variation in time of all energy fields is equal to the ratio  

between their degrees of freedom and this is due to the uniformity of their  

variation parameters. 

 

 

19. Energy field parameters  

As energy density expands by variation in space and time, it has four degrees 
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 of freedom, this can be used to define quanton space and time varying fields  

૗ܙ ൌ
		ܐ	

૚૟	ૈ૝
	
	૜܋	
૝܋૝ܓ ൌ ܜܖ܉ܜܛܖܗ܋ ∗ ቀ

૛ૈ

ૃ	
ቁ
૝
૝܋	 ൌ 	ܜܖ܉ܜܛܖܗ܋

૝	۲		܍ܕܝܔܗܞ	
∗  ૝                                   (1-19)܋

This relationship does not only expresses a volumetric relationship of energy  

density as it expands into a 4 D volume, but it expresses an energy density –  

degree of freedom relationship as it.  

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

the wave parameters (k ,ω , 
૚

	ܙܚ
)  , from now on  the formulation of the energy 

fields will be in terms of the constant (c )  

	ܙ۲  ൌ ૝܋ ൌ  (19-2)                                                                                    	܋ܜ۲	܎ܜ۲	܋ܛ۲	܎ܛ۲

        = the field strength parameter of energy fields  

Where     ۲܎ܛ	 ൌ 	܋ܛ۲     ,     	܎ܛ܎ܗ۲܋ ൌ  (19-3,4)                                                         	܋ܛ܎ܗ۲܋

	܎ܜ۲ ൌ 	܋ܜ۲     ,     	܎ܜ܎ܗ۲܋ ൌ  (19-5,6)                                                                          	܋ܜ܎ܗ۲܋

 ૗ܙ ൌ
		ܐ	

૚૟	ૈ૝	܋૜	
૝		܋	૝ܓ ൌ 	ܙ۹

	૝	܋		૝                                                                          (7,8-19)  

The quantity  ۹ܙ	
	૝ ൌ ሺ	 		ܐ		

૚૟		ૈ૝	܋૜	
 ૝ሻ can be put asܓ

	ܙ۹  
	૝ 	ൌ ૝ܓ	ܙܐ ൌ  (9-19)           ( energy field  intensity parameter = ) 	܋ܜ۹	܎ܜ۹	܋ܛ۹	܎ܛ۹

  Where  ۹܎ܛ	 ൌ 	ܙ۹ ൌ 	 ට
		ܐ	

૚૟	ૈ૝	܋૜	
		

૝
 (19-10)                                                                  	  		ܓ

	܋ܛ۹	 	 ൌ 	ܙ۹ ൌ 	 ට
		ܐ	

૚૟	ૈ૝	܋૜	

૝
	܎ܜ۹ ,		ܓ		 ൌ 	܋ܜ۹ ൌ 	ܙ۹ ൌ 	 ටሺ

		ܐ	

૚૟	ૈ૝	܋૜	
ሻ

૝
	૑
܋ 		

                           (11-19) 

It must be noted that while  
૗ܙ	
	૑૝ ൌ ቀ

		ܐ	

૚૟	ૈ૝	܋૜	
ቁ ൌ 	ܙܐ	 ൌ  its fourth root  is ,	ܜܖ܉ܜܛܖܗ܋

not a constant ,   	ට
	ࢗࣙ
	࣓૝

૝
   or ට

	ࢗࣙ
	࢑૝

૝
  ≠ constant  . 

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

of freedom but follows the division of field types ( free / constrained  and   

space or time varying fields ) otherwise energy fields ۳܎ܛ	܋ܜ۳  , 	  or  ۳܋ܛ	܎ܜ۳  , 	  

could exist independently. 

One can be drawn to think that the division of ሺ۹ܙ	
	૝) between various energy  

fields such that    ۹܎ܛ	 ൌ 	ܙ۹	
	܎ܛ܎ܗ۲ ൌ 	ܙ۹

૛.૛૞, or  ۹܎ܜ	 ൌ 	ܙ۹
	܎ܜ܎ܗ۲ ൌ 	ܙ۹

૙.૛૞, but since  

there are  no wave parameters in nature of 	ܓ૛.૞   or  ૑		
૙.૛૞   due  to the 

symmetry of the wave behavior between various fields which is previously 

defined  as  
૒	ૐ܎ܜ

૒	ૐ܎ܛ
ൌ 	 ૚

܋

૑

ܓ
ൌ    and	ܜܖ܉ܜܛܖܗ܋

૒	۳܎ܜ
૒	۳܎ܛ

ൌ ૚

܋

૑

ܓ

܎ܜ۳	
܎ܛ۳	

ൌ ܎ܜ۳	
܎ܛ۳	

ൌ 	 ܎ܜ۲
܎ܛ۲
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This leads to the following result : ۹܎ܛ	 ൌ 	܋ܛ۹ ൌ 	܎ܜ۹ ൌ 	܋ܜ۹ ൌ 	ܙ۹
		                 (12-19) 

Finally, we can write the energy fields themselves as  

	܎ܛ۳ ൌ ܎ܛૐ	ܗ܎ܛ۳ ൌ ܙ۲		ܙ۹
܎ܛૐ܎ܛ܎ܗ۲ ൌ ට 		ܐ	

૚૟	ૈ૝	܋૜		

૝
܎ܛ૛.૛૞ૐ܋ܓ	 ൌ ට 		ܐ	

૚૟	܋૜	

૝ ૛.૛૞܋

ܙܚ
	ૐ(19-13)             ܎ܛ 

	܋ܛ۳  ൌ ܋ܛૐ	ܗ܋ܛ۳	 ൌ ܙ۲		ܙ۹
܋ܛૐ	܋ܛ܎ܗ۲ ൌ ට 		ܐ	

૚૟	ૈ૝	܋૜	

૝
܋ܛ૙.ૠ૞ૐ܋	ܓ ൌ 	 ට

		ܐ	

૚૟	܋૜	

૝ ૙.ૠ૞܋
	

ܙܚ
	ૐ(19-14)        ܎ܛ                       

	܋ܜ۳ ൌ ܋ܜૐ	ܗ܋ܜ۳	 ൌ ܙ۲		ܙ۹
܋ܜૐ	܋ܜ܎ܗ۲ ൌ 	 ට

		ܐ	

૚૟	ૈ૝	܋૜	

૝ ૑

܋
܋ܜ૙.૛૞ૐ܋ ൌ ට 		ܐ	

૚૟	܋૜	

૝ ૙.૛૞܋

ܙܚ
ૐ(19-15)            ܋ܜ 

	܎ܜ۳  ൌ ܎ܜૐ	ܗ܎ܜ۳ ൌ ܙ۲	ܙ۹
܋܎ૐ	܎ܜ܎ܗ۲ ൌ ට 		ܐ	

૚૟	ૈ૝	܋૜	

૝
	૑
܋
܎ܜૐ	૙.ૠ૞܋	 ൌ ට 		ܐ	

૚૟	܋૜	

૝ ૙.ૠ૞܋

ܙܚ
	ૐ(19-16)            ܎ܜ 

 
	܎ܛ۳
	܋ܜ۳

ൌ
ܙ۲		ܙ۹

܎ܛૐ		܎ܛ܎ܗ۲

ܙ۲		ܙ۹
܋ܜૐ		܋ܜ܎ܗ۲

ൌ
ܙ۲		

܎ܛૐ		܎ܛ܎ܗ۲

ܙ۲		
܋ܜૐ		܋ܜ܎ܗ۲

ൌ ૛.૙܋ 					ૐ܎ܛ

					ૐ܋ܜ
                                                          (17-19) 

 A unified value of ( ۹ܙ	ሻ	for  all energy fields ensures that the relationship  

between the different fields depends only on their degrees of freedom and not  

on the intensity of such fields. 

In general a field energy can be seen as the product of two terms : 

field energy = field intensity ( defined in terms of  : ۹ܙ	  )  * field  

strength  ( ۲ܙ	 ∶	defined in terms of energy degrees of freedom ) 

 

 20.Dimensions of vector energy fields 

While being a scalar quantity, energy as it expands in the form of space and  

time varying fields which are vector quantities. 

individual energy content of various   fields in the form 

ܘ۳  ൌ ׬ ܙ܄܎ܛ۳
 . 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 ( ܙܚ	ሻ	and , its equivalent volume  ( ܙ܄	ሻare not constant but  

rather inversely proportional to its total energy content.  

While ܙ܄ ൌ ૜൯ܙܚ൫ܖ܎ ൌ ሺૃ૜ሻܖ܎ ൌ ሺܖ܎ ૚
૑૜)  
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and  ૗ܙ ൌ ܋ܜ۳܎ܜ۳܋ܛ۳܎ܛ۳ ൌ ቀ
		ܐ	

૚૟	ૈ૝	܋૜	
ቁ૑૝ ൌ  ૑૝	ܠ	ܜܖ܉ܜܛܖܗ܋

hence ܙ܄ ൌ ሺܖ܎ ૑	

܋ܜ۳܎ܜ۳	܋ܛ۳	܎ܛ۳
)  this means quanton volume is dependent on the  

product of all four energy field densities. 

Dimensions of individual energy fields are expected to be as follows  

ሻ܎ܛ۳) ൌ ሾටቀ
		ܐ	

૚૟	ૈ૝
	
	૜܋	
ቁ

૝
 ሿ                                                                            (1-20)܎ܛૐ	૛.૛૞܋	ܓ	

ሿ܎ܛ۳] ൌ ૙.૛૞ା૙.ૠ૞ି૛.૛૞ି܂૙.૞ି૙.ૠ૞ି૚ା૛.૛૞ۺ	૙.૛૞ۻ	 ൌ  ૚.ૠ૞                          (2-20)ି܂૚.૙૙ۺ	૙.૛૞ۻ	

ሿ܋ܛ۳] 	 ൌ ቈටቀ
		ܐ	

૚૟	ૈ૝
	
	૜܋	
ቁ

૝
቉܋ܛૐ	૙.ૠ૞܋ܓ	 ൌ     ૙.૛૞  ,                                       (3-20)ି܂૙.૞૙ିۺ૙.૛૞ۻ	

ሾ۳܎ܜሿ ൌ ቈටቀ
		ܐ	

૚૟	ૈ૝
	
	૜܋	
ቁ

૝
ܟ	
܋
቉܎ܜૐ				૙.ૠ૞܋	 ൌ     ૙.૛૞                                        (4-20)ି܂	૙.૞૙ିۺ૙.૛૞ۻ	

ሾ۳܋ܜሿ ൌ ቈටቀ
		ܐ	

૚૟ૈ૝
	
	૜܋	
ቁ

૝
ܟ	
܋
቉܋ܜૐ				૙.૛૞܋	 ൌ     ૙.૛૞                                           (5-20)܂૚.૙૙ିۺ૙.૛૞ۻ	

As it had been mentioned previously, exponential degrees of freedom while in   

terms of the constant ( c ) , provide  a mechanism for the division of energy  

density between the space and time varying energy fields so as to maintain a  

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

ܛ۳  ൌ ܋ܛ۳	܎ܛ۳ ൌ 	 ൫۹ܙ
ܙ۹	૛.૛૞൯൫	܋	

૙.ૠ૞൯	܋		 ൌ ܙ۹	
૛	܋	૜ ൌ ටሺ 	૜܋	ܐ	

૚૟ૈ૝
	
			

૛
ሻ	ܓ	

૛                          (6-20) 

for time varying energy fields  

ܜ۳  ൌ ܋ܜ۳܎ܜ۳ ൌ 	 ൫۹ܙ
ܙ૙.૛૞൯൫۹	܋	

૙.ૠ૞൯	܋	 ൌ ܙ۹	
૛	܋		 ൌ ටሺ 		ܐ	

૚૟	ૈ૝
	
		܋	
ሻ

૛
	ܓ	

૛                            (7-20) 

 The relative ratio between space and time varying energy fields  

܋ܛ۳	܎ܛ۳
܋ܜ۳	܎ܜ۳

ൌ ܜܖ܉ܜܛܖܗ܋ ൌ 	   ૛  , the ratio of the space  and time varying energy fields	܋

does vary as the wave parameters change. 

   

21. quanton field representation  

 Free and constrained fields extend beyond the quanton radius , as this  

radius represents the decaying manner of the quanton fields .  

Based on the concept of dimensional energy symmetry, the  quantons satisfy  

the equipartition of energy among spatial axis via their statistical distribution 

While in the proper (own) frame of reference the free dominated field  

components can be defined as 
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܎ܙ۳
	 ൌ ܗ܎ܙ۳

 ሻ                                                                                               (1-21)ܜ૑ିܚܓሺܒ܍	

ܠ܎ܙ۳
∗ ൌ ૙                                                                                                               (2-21) 

ܡ܎ܙ۳
∗ ൌ ܎ܙ۳

 ሻ                                                                                               (3-21)ܜሺ૑ܖܑܛ	

ܢ܎ܙ۳
∗ ൌ ܎ܙ۳

      ሻ                                                                                               (4-21)ܜሺ૑ܛܗ܋	

And the constrained field components 

܋ܙ۳
	 ൌ ܗ܋ܙ۳

 ሻ                                                                                             (5-21)ܜ૑ିܚܓሺܒି܍	

ܠ܋ܙ۳
∗ ൌ ܋ܙ۳

 ሻ                                                                                              (6-21)ܜሺ૑ܛܗ܋	

ܡ܋ܙ۳
∗ ൌ ܋ܙ۳

 ሺ࣓࢚ሻ                                                                                              (7-21)ܖܑܛ	

ܢ܎ܙ۳
∗ ൌ ૙	                                                                                                              (8-20)        

the proper frame of reference  ( ܠ	∗	, ,	∗ܡ   ሻ is related to the	∗ܢ

observer frame of reference (x,y,z) via 3 dimensional  

 transformation matrix (T)      

ܠ܎ܙ۳	                            
          ܠ܎ܙ۳                         ∗

ܡ܎ܙ۳    	                        
∗       = ሾ܂ሿ	         ۳(21-9)                                                          ܡ܎ܙ 

ܢ܎ܙ۳                              
 ܢ܎ܙ۳                        ∗

 

ܠ܋ܙ۳	                             
          ܠ܋ܙ۳                        ∗

ܡ܋ܙ۳    	                        
∗      = ሾ܂ሿ	          ۳(21-10)                                                        ܡ܋ܙ 

ܢ܋ܙ۳                             
  ܢ܋ܙ۳                         ∗

 

The matrix (T) which has the angles  θ , φ , ψ  ( Euler’s angles ) as its  elements     

and the resultant fields are   ۳ܠ܎ܙ  = ∑ ܑܠ܎ܙ۳
ܖ	

ܑ                                                    (11-21) 

ܡ܎ܙ۳ ൌ ∑ ܑܡ܎ܙ۳
ܖ	

ܑ ܢ܎ܙ۳     ,    ൌ ∑ ܑܠ܎ܙ۳
ܖ	

ܑ                                                               (12,13-21) 

ܠ܋ܙ۳  ൌ ∑ ܑܠ܋ܙ۳
ܖ	

ܑ ܡ܋ܙ۳ ,     ൌ ∑ ܑܡ܋ܙ۳
ܖ	

ܑ ܢ܋ܙ۳   ,    ൌ ∑ ܑܢ܋ܙ۳
ܖ	

ܑ                             (14,15,16-21) 

 

22. (Q+AQ) pair wave form   

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

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

electromagnetic waves in terms of space and time varying fields . 

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

This linear superposition form is due to the fact that either quanton or anti  
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quanton is a separate nor 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) 

	ሺ۳܋ܙሻܙ܉ ൌ ሺ۳܎ܙሻܙ   or    ሺ۲܋ܙ܎ܗሻܙ܉ ൌ ሺ۲܎ܙ܎ܗሻ(22-1)                                                       ܙ 

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

 ሺ۳܎ܙሻܙ܉ ൌ ሺ۳܋ܙሻܙ    or  ሺ۲܎ܙ܎ܗሻܙ܉ ൌ ሺ۲܋ܙ܎ܗሻ(22-2)                                                        ܙ   

A model for the energy fields given that  ૗ܙ ൌ ܎ܜ۳܋ܛ۳܋ܜ۳܎ܛ۳ ൌ      ܋ܙ۳܎ܙ۳

and 	૗ܙ܉ ൌ ሺ۳܋ܜ۳܎ܛ		
܋

ሻሺ܎ܜ۳܋ܛ۳܋ሻ   wave form is as follows   

higher Dof  ۳܎ܟ ൌ 	
૚

૛
ሾሺ۳܎ܙሻܙ ൅ ሺ۳܋ܙሻܙ܉ሿ                                                                 (3-22) 

lower  Dof   :  	۳܋ܟ ൌ
૚

૛
	ሾሺ۳܋ܙሻܙ ൅ ሺ	۳܎ܙሻܙ܉ሿ                                                           (4-22) 

ܐܟ۳ ൌ 	
૚
૛
ܙ۹	

૛ሺ	۲܋ܜ۲܎ܛ
	ૐ܎ܛૐ܋ܜ ൅ ܎ܜ۲܋ܛ۲ࢉ

	ૐ܋ܛૐ܎ܜሻ ൌ 

             ൌ ૚

૛
ܙ۹	

૛܋૛.૞	࢙࢕ࢉሾ൬ૈܠ	
૛ܙܚ
൰ െ ૑	ܜሿ                                                                    (5-22) 

ܔܟ۳ ൌ
૚
૛
ܙ۹	

૛ ൬۲܎ܜ۲܋ܛ
	ૐ܋ܛૐ܎ܜ ൅

૚
܋
܋ܜ۲܎ܛ۲

	ૐ܎ܛૐ܋ܜ൰ ൌ 

         ൌ	 ૚
૛
ܙ۹	

૛܋૚.૞࢙࢕ࢉሾ൬ૈܠ	
૛ܙܚ
൰ െ ૑	ܜሿ                                                                        (6-22) 

The symmetry between free and constrained fields Dof’s 

does not mean that (Q-AQ) would not expand or there would not be radiative  

energy release from the pair as the Q/AQ pair expands while the energy  

density of such a pair 

૗ܙ ൌ
૚

૛
ሾሺ۳܎ܙሻܙ ൅ ሺ۳܋ܙሻܙ܉ሿ ∗

૚

૛
	ሾሺ۳܋ܙሻܙ ൅ ሺ	۳܎ܙሻܙ܉ሿ                                                     (7-22) 

and due to the symmetry of interaction where ሺ ۳܎ܙሻܙ ൌ ሺ۳܋ܙሻ(22-8)                    ܙ܉          

ሺ۳܋ܙሻܙ ൌ ሺ	۳܎ܙሻܙ܉																																																																																																																													(22-9)	 

  ૗ܙ ൌ 	
૚

૝

૚

܋
܎ܙ۳	

૛
൅ ૛ ∗ ܋

૝
܋ܙ۳		܎ܙ۳		

	 ൅ ܋

૝
܋ܙ۳		

૛                                                            (10-22) 

     ൌ ૚

૝
൬
܎ܙ۳

૛

܋
		
	

൅ ૛		۳܎ܙ		܋ܙ۳
	 ൅ ܋ܙ۳		܋

૛൰ ൌ ܋ܙ۳		܎ܙ۳		
	                                                (11-22) 

 

23. Anti quanton evolution and its degrees of freedom 
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 The existence of anti quanton as a stable part of space fabric may seem to be  

problematic, however other evidence still weighs in its favour , namely 

1-Its role in the electromagnetic wave generation and formation of the  

negatively charged particles  ( electrons , down quarks )  

2-Anti quanton is stable under expansion conditions ( no degeneration )  

3-The interactions generated by anti quanton energy fields are symmetric to  

those of the quanton ,hence , it cannot affect the space fabric homogeneity  

and integrity 

Fig.7 shows the evolution of antiquanton fields’ degrees of freedom 

                                                E=  ۳ܜ۳ ܛ                                        

    (1 )  ܋ܜ۳                              ܋ܛ۳ (3 )                                

  

 

  

                    

                 ܋ܜ۳               ܎ܜ۳              ܎ܛ۳                    ܋ܛ۳                       

	                   ૜
૝
*(3)                  

૚

૝
*(3 )                           

૚

૝
*(1 )             

૜

૝
*(1 )                             

  

 

 

 

 

 

Fig.7.hypothetical tree diagram for the evolution and the degrees of freedom of 
anti quanton energy fields, and why the independent evolution of the anti 
quanton seems to be problematic in an inflationary scenario   

From the above degree of freedom evolution diagram, the anti quanton would  

have evolved from energy fields  ۳܋ܜ۳ , ܋ܛ  however, such space and time  

varying fields could not evolve independently under inflationary conditions, an 

 alternative scenario is proposed, which is the evolution of  the anti quanton 

 form the qanton itself  

a-Constraining of the free dominated field 

ܙሻ܎ܙሺ۳׬ ܛ܌	 ൌ ܎ܙ۳׬ ܛ܌	 ൌ ܎ܛ۳׬ 	ܛ܌
૒۳܋ܜ
૒ܜ

ൌ  (23-1)                                                        ܜ۳ܛ۳

    

A  B D C

ࢉࢗࡱ ࢌࢗࡱ
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Then expands as a constrained field 

ሻܛሺ۳׬ ࢙ࢊ
૒	

૒ܜ
ሺ۳ܜ	ሻ ൌ ܛ۳׬ ࢙ࢊ

૒	۳܎ܜ
૒ܜ

ൌ  (23-2)                                                                 ܙ܉ሻ܋ܙ۳

b-For the quanton’s constrained field  

ܙሻ܋ܙሺ۳׬ 	 ܛ܌ ൌ
૒	

૒ܛ
	ሺ	۳܋ܛሻ	׬ሺ۳܎ܜሻ		ܜ܌ ൌ  (23-3)                                                              ܜ۳ܛ۳

Then expands as a free dominated field 

૒

૒ܛ
ሺ۳ܛሻ ሻ	ܜ۳	ሺ׬ ܜ܌ ൌ

૒	۳ܛ
૒ܜ
׬ ܜ۳ ܜ܌ ൌ ሺ۳܎ܙሻ(23-4)                                                                 ܙ܉ 

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

field of the anti quanton system is constrained type 

܋ܛ܎ܗ۲ ൌ ૜	۲܋ܜ܎ܗ۲       ,     ܎ܛ܎ܗ ൌ ૜	۲(23-6),(23-5)                                                     ܎ܜ܎ܗ 

܎ܛ܎ܗ۲ ൅ ܋ܛ܎ܗ۲ ൌ ૜   ,      ۲܎ܜ܎ܗ ൅ ܋ܜ܎ܗ۲ ൌ ૚                                                 (7-23),(8-23) 

܋ܛ܎ܗ۲ ൌ ૛. ૛૞   ,              ۲܎ܛ܎ܗ ൌ ૙. ૠ૞                                                     (9-23),(10-23) 

܋ܜ܎ܗ۲ ൌ ૙. ૠ૞   ,              ۲܎ܜ܎ܗ ൌ ૙. ૛૞                                                   (11-23),(12-23)       

ሻ܌ܖܝܗ܊ܖܝሺܜ܍ܖ۲  ൌ
	܎ܗ۲	ܛ܌ܔ܍ܑ܎	܌܍ܖܑ܉ܚܜܛܖܗ܋

	܎ܗ۲	ܛ܌ܔ܍ܑ܎		܍܍ܚ܎
                                                                 (13-23)                       

ሻࢊ࢔࢛࢕࢈࢔ሺ࢛	ܝ܋ܜ۲ܝ܋ܛ۲ ൌ 	
ሺ	ࢉ࢙ࡰࢉ࢚ࡰሻ	

ሺࢌ࢚ࡰࢌ࢙ࡰሻ	
ൌ 		 ࢉ

૛.૛૞ࢉ૙.ૠ૞

૙.૛૞ࢉ૙.ૠ૞ࢉ
	ൌ 	  ૛                                              (14-23)ࢉ

ሺ	܌ܖܝܗ܊ܖܝ		ሻ܌܍ܖܑ܉ܚܜܛܖܗ܋		܎ܗ۲		 ൌ ሺ∑ሺ܌܍ܖܑ܉ܚܜܛܖܗ܋	܎ܗ۲ሻ                                

	െ∑ሺ܍܍ܚ܎		܎ܗ۲ሻ ൌ ሾሺ	۲܋ܛ܎ܗሻ ൅ ሺ	۲܋ܜ܎ܗሻሿ െ ሾሺ	۲܎ܛ܎ܗሻ ൅ ሺ	۲܎ܜ܎ܗ	ሻሿ ൌ ૛. ૙                (15-23)   

 

 

24.Electromagnetic waves as relativistic quantons   

The main difference between quanton – anti quanton pair (Q+AQ) and 

quantons of electromagnetic waves lie in the fact that electromagnetic waves  

propagate in linear directions, and consequently one degree of freedom is  

subtracted from space (free and constrained) fields, as it becomes a kinetic  

degree of freedom, this relativistic effect is split equally between free  

and constrained fields ( ۳܋ܙ۳  ,܎ܙ ) in other words each of the free 

and the constrained space fields have one half of Dof’s less than the 

 corresponding quaton fields of space fabric, 

Table.3 provides the main differences between space fabric and  

electromagnetic quantons , while  table .4  provides the degree of freedom of  

each of the quanton space and time fields  
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subject Space fabric quntons Electromagnetic 
quantons 

Kinetic degrees of 
freedom 

none one 

Dominant fields Dof’s 
  ܋ܙ܎ܗ۲ , ܎ܙ܎ܗ۲

2.5, 1.5  2 , 1 

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

 
Table. 3 Comparison between space fabric and electromagnetic quantons 

 

 (kinetic ) ܠ܎ܗ۲ 
 

 ܛ܎ܗ۲
 

  ܜ܎ܗ۲
 

Total 
Dof’s 

ࢌ࢙ࡰ0.50 ሺ (x)	ࡱ ሻ௤ ൌ ሺࢉ࢙ࡰ ሻ௔௤
 

ൌ1.75 

ሺࢉ࢚ࡰ ሻ௤ ൌ ሺࢌ࢚ࡰ ሻ௔௤ 
 
ൌ ૙. ૛૞ 

2.00 

ࢉ࢙ࡰ0.50 ሺ (x)	࡮ ሻ௤ ൌ ሺࢌ࢙ࡰ ሻ௔௤
 

ൌ 0.25 

ሺࢌ࢚ࡰ ሻ௤ ൌ ሺࢉ࢚ࡰ ሻ௔௤ 
 
ൌ ૙. ૠ૞ 
 

1.00 

total 1.00 2.00 1.00  
Table. 4 How  degrees of freedom of 	freedom are shared among the different 
energy fields for the case of electromagnetic waves 

 

  

25.Representation of EM field as space and time  fields  

Here , an integrated approach is provided for the treatment of electromagnetic  

Field as as a quantized phenomena which was attempted previously [10], [11] 

The formulation of electromagnetic waves in terms of energy fields depends  

on the system of units, under the (Esu) system volumetric electromagnetic  

energy density  ࣙࢋ ൌ ۳૛ ൌ  ۰૛                                                                        (1-25)	૛܋

(ε)= 1      , ૄ	 ൌ ૚

૛ࢉ
  ,  under such system electric and the magnetic fields are  

defined as follows 

ሻܠሺ܎۳ ൌ ሺ
	܎ܙ۳

܋√
ሻܙ ൌ 	 ሺ

	܋ܜ۳	܎ܛ۳
܋√

ሻܙ	ࢉࡱ  ,   ሺܠሻ ൌ ሺ
	܋ܙ۳

܋√
ሻܙ܉ ൌ 	 ሺ

	܎ܜ۳	܋ܛ۳
܋√

ሻܙ܉	(25-3),(25-2)                         

ሻܠሺ܋۰ ൌ ሺ
	܋ܙ۳

܋√
ሻܙ ൌ 	 ሺ

	܎ܜ۳	܋ܛ۳
܋√

ሻܙ	܎۰  ,   ሺܠሻ ൌ ሺ
	܎ܙ۳

܋√
ሻܙ܉ ൌ 	 ሺ

	܋ܜ۳	܎ܛ۳
܋√

ሻ(25-5),(25-4)                         ܙ܉ 

where ۳܎ሺܠሻ is the electric field due to the free dominated field  ሺ۳܎ܙሻࢗ of the  

quanton while ۳܋ሺܠሻ is the  electric field due to the constrained field  ሺ۳܋ܙሻࢗࢇ of  
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the anti quanton.  

  of theࢗࢇሻ܎ܙሻ is the magnetic field due to the free dominated field ሺ۳ܠሺ܎۰

anti quanton , ۰܋ሺܠሻ is the  magnetic field due to the constrained field ሺ۳܋ܙሻࢗ	 

 of the quanton 

 While propagate along x- axis given that  

ሺૐ܎ܛૐ܋ܜሻሺૐ܋ܛૐ܎ܜሻ ൌ
૚

૛
ሺܒࢋሺିܠܓ૑ܜሻ െ ሻሻܜ૑ିܠܓሺܒିࢋ ൌ ܠܓሺ࢙࢕ࢉ	 െ ૑ܜሻ                              (6-25) 

define the electromagnetic ( sinusoidal waves ) as		۳	ሺܠሻ , ۰	ሺܠሻ 

۳	ሺܠሻ ൌ 	
૚

૛
൫	۳܎ሺܠሻ ൅ ሻ൯ܠሺ܋۳ ൌ

૚

૛
ሾቀ
	ࢉ࢚ࡱ	ࢌ࢙ࡱ

ࢉ√
ቁ
ࢗ
൅ ቀ

	ࢌ࢚ࡱ	ࢉ࢙ࡱ

ࢉ√
ቁ
ࢗࢇ
ሿ                                          (7-25) 

۰	ሺܠሻ ൌ
૚

૛
൫۰܋ሺܠሻ ൅ ሻ൯ܠሺ܎۰ ൌ

૚

૛
ሾቀ
	܎ܜ۳	܋ܛ۳
܋√

ቁ
ܙ
൅ ቀ

	܋ܜ۳	܎ܛ۳
܋√

ቁ
ܙ܉
	ሿ                                            (8-25) 

for the (si) system of units 	 

܃  ൌ			 ઽ۳ܗ૛ ൌ
૚

ܗૄ
۰૛                                                                                               (9-25) 

ሻܠሺ܎۳ ൌ ሺ
	܎ܙ۳

܋√
ሻܙ ൌ 	 ሺ

	܋ܜ۳	܎ܛ۳
܋√

ሻܙ	ࢉࡱ  ,   	ሺܠሻ ൌ ሺ
	܋ܙ۳

܋√
ሻܙ܉ ൌ 	 ሺ

	܎ܜ۳	܋ܛ۳
܋√

ሻܙ܉	(25-11),(25-10)                    

ሻܠሺ܋۰ ൌ ሺ
	܋ܙ۳

܋√
ሻܙ ൌ 	 ሺ

	܎ܜ۳	܋ܛ۳
܋√

ሻܙ	܎۰  ,   ሺܠሻ ൌ ሺ
	܎ܙ۳

܋√
ሻܙ܉ ൌ 	 ሺ

	܋ܜ۳	܎ܛ۳
܋√

ሻ(25-13),(25-12)                    ܙ܉ 

define the electromagnetic ( sinusoidal waves ) as		۳	ሺܠሻ , ۰	ሺܠሻ 

۳	ሺܠሻ ൌ 	
૚

૛
	 ૚

ඥઽܗ	
	ሾሺ	۳܎ሺܠሻ ൅   	ሻ ]                                                                         (13-25)ܠሺ܋۳

          ൌ ૚

૛

૚

ඥઽܗ
ሾቀ
	܋ܜ۳	܎ܛ۳
܋√

ቁ
ܙ
൅ ሺ۳܋ܛ	܎ܜ۳	

܋√
ሻ(25-14)                                                                   [ ܙ܉	 

۰	ሺܠሻ ൌ
૚

૛

૚

ඥઽܗ	
ሾ۰܋ሺܠሻ ൅ ሻሿܠሺ܎۰ ൌ                                                                           (15-25)   

 ۰	ሺܠሻ ൌ
૚

૛
	 ૚

ඥઽܗ
ሾሺ۳܋ܛ	܎ܜ۳	

܋√
ሻܙ 		൅ ሺ۳܎ܛ	܋ܜ۳	

܋√
ሻܙ܉	ሿ                                                                 (16-25) 

And in terms of the free and constrained  fields ( ۳܋ܙ۳  ,܎ܙ ) of the quanton / anti  

quanton pair  

۳	ሺܠሻ ൌ 	
૚

૛
	 ૚

ඥઽܗ	
ሾቀ
	܎ܙ۳

܋√
ቁ
ܙ
൅ ሺ

	܋ܙ۳

܋√
ሻ(25-17)                                                                           [ܙ܉ 

۰	ሺܠሻ ൌ 	
૚

૛
	 ૚

ඥઽܗ	
ሾቀ
	܋ܙ۳

܋√
ቁ
ܙ
൅ ሺ

	܎ܙ۳

܋√
ሻ(25-18)                                                                           [ܙ܉ 

and as a magnitude of the electric and the magnetic field intensities 

ሺ࢞ሻܗ۳  ൌ ሺ ૚

ඥઽܗ
	ට 		ܐ	

	૚૟		ૈ૝
	
	૜܋	
		ሻ		ሺܓ૛	܋૛ሻ		(۲2 = ܎ܗ)                    [10]                            (25-19) 

ሺ࢞ሻܗ۰ ൌ ሺ	 ૚
ඥઽܗ

ට 		ܐ	

	૚૟ૈ૝
	
	૜܋	
			ሻ		ሺܓ૛	܋	ሻ			 ( ۲܎ܗ = one )            [ 10]                             (20-25) 
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To note that electromagnetic space and time varying energy fields   of the  

relativistic quanton  , propagation direction is translated into a kinetic degree  

of freedom which is subtracted from the free and constrained fields Dof’s ,in  

other words  ۲܎ܗ	܋ܑܚܜ܋܍ܔ܍	܌ܔ܍ܑ܎ ൅ ܌ܔ܍ܑ܎		܋ܑܜ܍ܖ܏܉ܕ	܎ܗ۲ ൅ ܋ܑܜ܍ܖܑܓ	܎ܗ۲ ൌ ૜ ൅ ૚ ൅ ૚ ൌ ૝	  (21-25) 

 

26-dimensional analysis  

  The dimensions of electromagnetic field is determined based on dimensions 

of free and constrained field  

the electric field ሾࡱሿ ൌ ቂ
ࢉ࢚ࡱࢌ࢙ࡱ

ࢉ√
ቃ ൌ  ૚                                                  (1-26)ିࢀ૙.૞ିࡸା૙.૞ࡹ

and the magnetic field ሾ࡮ሿ ൌ ቂ
ࢉ࢚ࡱࢌ࢙ࡱ
ࢉ√ࢉ

ቃ ൌ  ૙૙.૙                                     (2-26)ࢀ	ା૚.૞ࡸା૙.૞ࡹ

electromagnetic energy density = ቂ = [ࢋࣙ]
ࡱ

ࢂ
ቃ ൌ ሾઽࡱ૛ሿ ൌ  ૛ିࢀ	૚ିࡸۻ

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

૗܍ ൌ ሺ	۳܎ 	൅ ૛	ሻ܋۳	܋	 ൌ ሺ	۳܎ܛ	܋ܜ۳
܋√

	൅  ૛                                                       (3-26)	ሻ܎ܜ۳	܋ܛ۳	܋√

ሿࢗࣙ]  ൌ
૚

૝
∗ ૝ ቆ	ට 		ࢎ	

૚૟			࣊૝
	
	૜ࢉ	
						ቇ

૛

ሺ࢑૛	ࢉ૛ሻሻ	૛ ൌ ൬ 		ࢉࢎ	

૚૟		࢘ࢗ૝
		
			
൰ ൌ 		ࢉࢎ	

૝ࣅ			
		
			
                                (4-26) 

                                                           =ሾࡱ
ࢂ
ሿ ൌ   , ૛ିࢀ૚ିۺۻ

this is the generic form of electromagnetic energy density 

while in terms of the magnetic field 

 [
ࡱ

ࢂ
ሿ ൌ 	 ቂ

૛࡮

ࣆ	
ቃ ൌ  ૛                                                                                          (5-26)ିࢀ૚ିۺۻ

[૗܍ሿ ൌ ܋۰	૛ሺ܋ 	൅	
૚

܋
૛	ሻ܎۰	 ൌ ܎ܜ۳	܋ܛ۳	૛ሺ܋

܋√
	൅ ૚

܋
܋ܜ۳	܎ܛ۳		

܋√
ሻ	૛                                                  (6-26) 

 = chosen according to a system of units to be : ࣆ )
૚

૛ࢉ

	
) 

ࢋࣙ ൌ 		 ሾ	ට
		ࢎ	

૚૟	࣊૝
		
	૜ࢉ	
			ሻ	૛ሺ࢑૛	ࢉ	ሻሿ	૛ ൌ 		ࢉࢎ	

૚૟	࣊૝
		
			
	࢑૝ ൌ ሾࡱ

ࢂ
ሿ ൌ  ૛                               (7-26)ିࢀ૚ିࡸۻ

  

27.Maxwell equations of energy fields  

 We can relate the four Maxwell equations for electromagnetism to their original 

 form for space and time energy fields. 

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

Quanton pair that is travelling through space at velocity (c) in the form  
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ࡱ ൌ ૚

૛
ሾ൬	

ࢉ࢚	۳			ࢌ࢙	۳		

ඥࢉ√࢕ࢿ
				൰

ࢗ
൅ ሺ

ࢌ࢚	۳			ࢉ࢙	۳			

࢕ࢿඥࢉ√
ሻ(27-1)                                                                       [ࢗࢇ 

۰	 ൌ 	 ૚
૛
ሾሺ
ࢌ࢚	۳			ࢉ࢙	۳		

ඥࢉ√࢕ࢿ
ሻࢗ ൅ 			ሺ

ࢉ࢚	۳			ࢌ࢙	۳			

ඥࢉ√࢕ࢿ
ሻ(27-2)                                                                        [ࢗࢇ 

substituting in the four Maxwell equations with the constituent energy fields  

corresponding to the electric and magnetic fields 

1-Gauss law of electric field  

 સ. ۳			 ൌ ૗ࢉ
࢕ࢿ

                                                                                                              (3-27) 

૗ࢉ : charge density  

 સ. ۳	 ൌ સ. ൥	൬			۳	܎ܛ			۳	܋ܜ
ඥઽ܋√ܗ

				൰
	ܙ

൅ ൬			۳	܋ܛ			۳	܎ܜ
ܗඥઽ܋√

൰
ܙ܉
ሻ	൩ ൌ ૛ ቀ			

૗܋
ઽܗ
ቁ
	
                                            (4-27) 

સ. 	ሺ۳	܎ܛ	۳	܋ܜሻܙ ൅ સ. ሺ	۳	܋ܛ	۳	܎ܜሻܙ܉ ൌ ૙                                                                        (5-27) 

( for electromagnetic waves and space fabric case ૗0= ࢉ ) 

 		Or				સ. ሺ	۳	܎ܛ	۳	܋ܜሻܙ ൌ െસ. ሺ	۳	܋ܛ	۳	܎ܜሻ(27-6)                                                                    ܙ܉ 

2-Gauss law of magnetic field  

                                                                                                                 (7-27)	 B   =0.׏

	 	૚

ඥઽ܋√ܗ
	સ. ሺ	۳	܋ܛ			۳	܎ܜሻܙ ൅				

	૚

ඥઽ܋√ܗ
સ. ሺ	۳	܎ܛ		۳	܋ܜሻܙ܉ ൌ ૙                                                  (8-27) 

  Or 			સ. ሺ	۳܎ܛ		۳	܋ܜሻܙ܉ ൌ െ	સ. ሺ	۳܋ܛ		۳	܎ܜሻ(27-9)                                                                  ܙ  

	સ. ሺ	۳܋ܙ	ሻ	ܙ ൌ െ		સ. ሺ	۳܎ܙ	ሻ	(27-10)                                                                                   ܙ܉ 

 

3-farday’s law for electric field  

સ	ܠ	۳	 ൌ െ	૒	۰
૒ܜ

                                                                                                        (11-27) 

સ۳ܠ	 ൌ 	સ	ܠ	ሺ
܋ܜ	۳		܎ܛ	۳			
ඥઽ܋√ܗ

ሻܙ ൅ સ	ܠሺ
܎ܜ	۳			܋ܛ	۳			
ܗඥઽ܋√

ሻ	
ܙ܉

                                                               (12-27) 

	 െ	૒	۰
૒ܜ
ൌ െ ૒		

૒ܜ
൬			۳	܋ܛ		۳	܎ܜ

ඥઽ܋√ܗ
൰
ܙ
൅ ૒		

૒ܜ
ሺ		۳	܎ܛ				۳	܋ܜ

ඥઽ܋√ܗ
ሻ(27-13)                                                               ܙ܉ 

 By comparing  eq   8 , 9 We get 

 સ	ܠሺ
܋ܜ	۳			܎ܛ	۳		
ඥઽ܋√ܗ

ሻܙ ൌ െ	
૒		

૒ܜ
	ሺ
		܎ܜ	۳܋ܛ	۳				

ඥઽ܋√ܗ
ሻ(27-14)                                                                           ܙ 

સ	ܠ	ሺ		۳	܎ܛ			۳	܋ܜሻܙ ൌ െ ૒		

૒ܜ
ሺ۳	܋ܛ	۳	܎ܜሻܙ                          and                                         (15-27) 

સ	ܠ	ሺ		۳	܎ܙ		ሻܙ ൌ െ ૒		

૒ܜ
ሺ۳	܋ܙሻ(27-16)                                                                                    ܙ 

	સܠሺ	۳	܋ܛ			۳	܎ܜ	
ܗඥઽ܋√

ሻܙ܉ ൌ െ ૒		

૒ܜ
ሺ		۳	܎ܛ	۳	܋ܜ
ඥઽ܋√ܗ

ሻܙ܉                             or                                            (17-27) 
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સܠ	ሺ۳	܋ܛ			۳	܎ܜሻܙ܉ ൌ െ ૒		

૒ܜ
ሺ	۳	܎ܛ	۳	܋ܜሻ(27-18)                                                                       ܙ܉ 

Which can be simplified further as  

સ	ܠ	ሺ		۳	܋ܙ		ሻܙ܉ ൌ െ ૒		

૒ܜ
ሺ۳	܎ܙሻ(27-19)                                                                                 ܙ܉ 

 

4-ampere’s law for magnetic field  

સ۰ܠ ൌ ۸	ሺ࢕ࣆ ൅ ࢕ࢿ
ࡱ	ࣔ

࢚ࣔ
ሻ                                                                                          (20-27)  

Where  ࢕ࣆ	࢕ࢿ ൌ
૚

૛ࢉ
																																																										

 સ۰ܠ	 ൌ સܠሺ
ࢌ࢚	۳	ࢉ࢙	۳		

ඥࢉ√࢕ࢿ
ሻࢗ ൅ સܠ	ሺ

ࢉ࢚	۳	ࢌ࢙	۳		

ඥࢉ√࢕ࢿ
ሻࢗࢇ  	(27-21 )                                                                

૚

૛ࢉ
ࡱ	ࣔ

࢚ࣔ
ൌ ૚

૛ࢉ
ࣔ		

࢚ࣔ
	ሾ൬

ࢉ࢚	۳	ࢌ࢙	۳		

ඥࢉ√࢕ࢿ
൰
	ࢗ

൅ 	ሺ
ࢌ࢚	۳	ࢉ࢙	۳		

ඥࢉ√࢕ࢿ
ሻࢗࢇ

	
ሿ                                                               ( 22-27) 

 ൌ ૚

૛ࢉ
૒		

૒ܜ
ሺ			۳	۳܎ܛ	܋ܜ		

ඥઽ܋√ܗ
ሻܙ ൅

૚

૛܋
	૒		
૒ܜ
ሺ	۳	܋ܛ	۳	܎ܜ	
ܗඥઽ܋√

ሻ(27-23)                                                                       ܙ܉          

 By comparing eq 13 , 15 we get 

	સܠሺ	۳	࢙ࢉ	۳	ࢌ࢚ሻࢗ ൌ
૚

૛ࢉ
	ࣔ		
࢚ࣔ
ሺ۳	࢙۳ࢌ	ࢉ࢚ሻࢗ        or                                                               (24-27)    

સܠሺ	۳	ࢉࢗሻࢗ ൌ
૚

૛ࢉ
	ࣔ		
࢚ࣔ
ሺ۳	ࢌࢗሻࢗ                                 and                                               (25-27) 

સܠሺ	۳	࢙ࢌ		۳	ࢉ࢚ሻࢗࢇ ൌ
૚

૛ࢉ
	ࣔ		
࢚ࣔ
ሺ	۳	࢙ࢉ	۳	ࢌ࢚ሻ(27-26)                                                                     ࢗࢇ 

સܠሺ	۳	ࢌࢗ		ሻࢗࢇ ൌ
૚

૛ࢉ
ࣔ		

࢚ࣔ
ሺ	۳	ࢉࢗሻ(27-27)                                                                                  ࢗࢇ 

It is worth noting that Maxwell equations remain invariant under relativistic  

effects as this effect is split equally between two fields	۳	ࢌࢗ and 	۳	ࢉࢗ 

      

 

28.Role of Maxwell equations in the formation of the quanton  

28.1 Quanton formation 

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 constrained  field  ሺ	۳܋ܙ ) rate of variation Induces a curl in the  

free dominated field such that  સ۳ܠ	܎ܙ ൌ െ	
૒۳	܋ܙ		

૒ܜ
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2- the rate of variation of the free dominated field 	۳܎ܙ  induces a a curl in the 

constrained space  field 	۳܋ܙ  ,such that  સܠ	۳	܋ܙ ൌ
૚

૛܋
૒	۳	܎ܙ
૒ܜ

   

28.2 the anti quanton formation  

1- the free dominated field  ሺ	۳ࢌࢗ ) rate of variation Induces a curl in the  

Constrained field such that  સܠ	۳	܋ܙ ൌ െ	
૒	۳	܎ܙ	

૒ܜ
 

2- the rate of variation of the constrained field 	۳܋ܙ  induces a  

a curl in the constrained space varying field 	ࢌࢗࡱ  ,such that  સܠ	۳	܎ܙ ൌ
૚

૛܋
	
૒	۳	܋ܙ
૒ܜ

   

 28.3- inter quanton relationship  

the relationship between the quanton and anti quanton dominant fields  

is antisymmetric where  

1-the gradient of the free dominated quanton field equals  in magnitude with   

opposite sign the gradient of the constrained field of anti quanton field or 

  	સ. ሺ	۳܎ܙ	ሻܙ ൌ െ		સ. ሺ	۳܋ܙ	ሻ	ܙ܉ 

2-the gradient of the quanton constrained field equals in magnitude and  

opposite sign to the gradient of the free dominated field of the anti quanton   

	સ. ሺ	۳܋ܙ	ሻܙ ൌ െ		સ. ሺ	۳܎ܙ	ሻ	ܙ܉ 

 

fig .8. shows the role of Maxwell equations in the formation of the quanton/ anti 
quanton fields  

            quanton                                                      anti quanton                            	 

                               	સ. ሺ	۳ࢌࢗ	ሻࢗ ൌ െ		સ. ሺ	۳ࢉࢗ	ሻ	ࢗࢇ  

 

 

   સܠሺ	۳	ࢉࢗሻࢗ ൌ
૚

૛ࢉ
	ࣔ		
࢚ࣔ
ሺ۳	ࢌࢗሻࢗ                             સܠሺ	۳	ࢌࢗ		ሻࢗࢇ   = 

૚

૛ࢉ
 
ࣔ		

࢚ࣔ
 ሺ	۳	ࢉࢗሻࢗࢇ 

 	સܠሺ۳	ࢌࢗሻࢗ ൌ െ ࣔ		

࢚ࣔ
ሺ۳	ࢉࢗሻࢗ                               	સܠሺ۳	ࢉࢗ		ሻࢗࢇ ൌ െ ࣔ		

࢚ࣔ
ሺ۳	ࢌࢗሻࢗࢇ 

 

                                   	સ. ሺ	۳ࢉࢗ	ሻ	ࢗ ൌ െ		સ. ሺ	۳ࢌࢗ	ሻ	ࢗࢇ 

 

 

Fig.8 Maxwell equations fully define the space and time varying fields 

of both quanton and anti quanton 

		ሺ	۳ࢌࢗ	ሻࢗ 

		ሺ	۳ࢉࢗ	ሻࢗ  ሺ ࢌࢗ۳ ሻࢗࢇ

ሺ ࢉࢗ۳ ሻࢗࢇ
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  29.Lorentez transformation of   energy fields 

In the previous chapters we have discussed the concept of a relativistic  

quanton and how it is represented electromagnetic waves in the form of space  

and time varying fields 

Here , the Lorentz transformation will be discussed , for the electromagnetic  

waves ( 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  

ܠ۳ 
ᇱ ൌ ܠ۳

ܡ۳ , 	
ᇱ ൌ ઻ሺ۳ܡ

	 ൅ ઺ܢ۰܋ሻ                                                                            (1-29) 

ܢ۳
ᇱ ൌ ઻ሺ۳ܢ

	 ൅ ઺ܡ۰܋ሻ  ,    ۰ܠ
ᇱ ൌ ܠ۰

	                                                                         (2-29) 

ܡ۰
ᇱ ൌ ઻	ሺ۰ܡ

	 െ	 ܢ۳	ܞ
૛܋			

ܢ۰  ,  ( 
ᇱ ൌ ઻	ሺ۰ܢ

	 െ	
ܡ۳	ܞ
૛܋			

ሻ	                                                           (3-29) 

 ઺ ൌ ࢜

ࢉ
     ,     ઻ ൌ ૚

ටቀ	૚ିሺ࢜
ࢉ
ሻ૛		ቁ

ൌ ૚

ට൫	૚ି઺૛		൯
                                                                   (4-29) 

In this case the electric field is represented by the field  ۳ܡሺܠሻ	,   nd theࢇ

magnetic field is represented by the field  ۰ܢ(x)  

Using the same transformation for the case of free and constrained fields,  

where   

۳	 ൌ ૚

૛
ሾ൬		۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ
				൰

ܙ
൅ ሺ			۳	܋ܛ			۳	܎ܜ

ܗඥઽ܋√
ሻ(29-5)                                                                         [ܙ܉ 

 ۰ ൌ ૚

૛
ሾ൬		۳	܋ܛ			۳	܎ܜ

ඥઽ܋√ܗ
൰
ܙ
൅ 			ሺ			۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ
ሻ(29-6)                                                                         [ܙ܉ 

  after substitution , we get   for   ࡱ	   and B    

ܡ۳
ᇱ ൌ ઻

૛

૚

ඥઽܗ	
ሾ൬		۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ
				൰

ܙ
൅ ൬			۳	܋ܛ			۳	܎ܜ

ܗඥઽ܋√
൰
ܙ܉
൅ ܞ ൬		۳	܋ܛ			۳	܎ܜ

ඥઽ܋√ܗ
൰
ܙ
൅ ܋ܜ	۳			܎ܛ	۳			ሺ	ܞ

ඥઽ܋√ܗ
ሻ(29-7)                  [ܙ܉ 

Given that   ܋	ሺ		۳	܎ܛ			۳	܋ܜ
ඥઽ܋√ܗ

				ሻܙ܉ ൌ 	 ሺ
܋ܜ	۳			܎ܛ	۳		
ඥઽ܋√ܗ

				ሻܙ ൌ ሺ		۳	܎ܛ			۳	܋ܜ
ඥઽ܋√ܗ

				ሻ۳                                   (8-29) 

And      ܋	ሺ		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

ሻܙ ൌ ሺ		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

ሻܙ܉ ൌ ሺ		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

ሻ۳                                                     (9-29) 

ܡ۳
ᇱ ൌ

઻

૛

૚

ඥઽܗ	
ሾሺ
	܋ܜ۳		܎ܛ۳	
	܋√

	
ሻ ቀ	૚ ൅	

ܞ

܋
ቁ ൅ ܋ ቀ

	܎ܜ۳		܋ܛ۳	
	܋√

ቁ ሺ૚ ൅
ܞ

܋
	ሻሿ                                              (10-29) 
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ܡ۳ 
ᇱ ൌ ઻

૛

૚

ඥઽܗ	
ቈ൬		۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ
				൰

۳	

൅ ൬		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

൰
۳	

ቇ ቀ	૚ ൅	
ܞ

܋
ቁ ൌ ඨ

ቀ	૚ା	ܞ
܋
ቁ

ቀ	૚ି	ܞ
܋
ቁ
ܡ۳	

	                          (11-29) 

 Where   ઻	 ቀ	૚ ൅	
࢜

ࢉ
ቁ ൌ 	

ටቀ	૚ା	࢜
ࢉ
ቁටቀ	૚ା	࢜

ࢉ
ቁ

ටቀ	૚ା	࢜
ࢉ
ቁටቀ	૚ି	࢜

ࢉ
ቁ
ൌ ඨ

ቀ	૚ା	࢜
ࢉ
ቁ

ቀ	૚ି	࢜
ࢉ
ቁ
	                                                 (12-29) 

ܢ۰
ᇱ  =

઻

૛

૚

ඥઽܗ	
 {[ሺ		۳	܋ܛ			۳	܎ܜ

ඥઽ܋√ܗ
ሻܙ+ሺ			۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ
ሻܙ܉]-	ሺ ܞ

૛܋
ሻ [ሺ		۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ
				ሻܙ+ሺ			۳	܋ܛ			۳	܎ܜ

ܗඥઽ܋√
ሻ(29-13)                  {[ܙ܉ 

Given that  ሺ		۳	܎ܛ			۳	܋ܜ
ඥઽ܋√ܗ

				ሻܙ܉ ൌ 		
૚

܋
ሺ		۳	܎ܛ			۳	܋ܜ
ඥઽ܋√ܗ

				ሻܙ ൌ ሺ		۳	܎ܛ			۳	܋ܜ
ඥઽ܋√ܗ

				ሻ۰                                  (14-29) 

And           ሺ		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

ሻܙ ൌ 	
૚

܋
ሺ		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

ሻܙ܉ ൌ ሺ		۳	܋ܛ			۳	܎ܜ
ඥઽ܋√ܗ

ሻ۰                                             (15-29)                      

ܢ۰ 
ᇱ 	઻
૛

૚

ඥઽܗ	
ሼ	ቈቆ		۳	܎ܛ			۳	܋ܜ

ඥઽ܋√ܗ 	
ቇ
۰

ቀ૚ െ
ܞ

	܋
ቁ ൅ ൤൬

܎ܜ	۳			܋ܛ	۳		
ඥઽ܋√ܗ

൰
۰
	ቀ૚ െ

ܞ

	܋
ቁ൨ቋ ൌ ඨ

ቀ	૚ି	ܞ
܋
ቁ

ቀ	૚ା	ܞ
܋
ቁ
ܢ۰		

	              (16-29) 

 Where ઻	 ቀ	૚ െ	
࢜

ࢉ
ቁ ൌ 	

ටቀ	૚ି	࢜
ࢉ
ቁටቀ	૚ି	࢜

ࢉ
ቁ

ටቀ	૚ା	࢜
ࢉ
ቁටቀ	૚ି	࢜

ࢉ
ቁ
ൌ ඨ

ቀ	૚ି	࢜
ࢉ
ቁ

ቀ	૚ା	࢜
ࢉ
ቁ
                                                    (17-29) 

For a comoving frame of reference at v where ઺ ൌ ܞ

܋
  and ࢽ= 

૚

ඥ૚ି઺૛	
     

 The electromagnetic fields as viewed by moving observer are 

۳	
ᇱ ൌ ૚

૛

૚

ඥઽܗ
ቀ
܎ܛ۳	

ᇲ	۳܋ܜ
ᇲ

	܋√
൅ ܋ ܋ܛ۳	

ᇲ	۳܎ܜ
ᇲ

	܋√
ቁ ൌ

૚

ඥઽܗ	
ට
૚ା઺

૚ି઺
ܙ۹		

૛	܋૛	ܛܗ܋ሺܓᇱܚᇱ െ ૑ᇱܜᇱሻ                    (18-29) 

۰	
ᇱ ൌ 	 ૚

૛

૚

ඥઽܗ	
ቀ
܋ܛ۳

ᇲ	۳܎ܜ
ᇲ

܋√
൅ ૚

܋

܎ܛ۳	
ᇲ	۳܋ܜ

ᇲ

܋√
	ቁ ൌ

૚

ඥઽܗ	
ට
૚ି઺

૚ା઺
	 ܙ۹	

૛	܋		ܛܗ܋ሺܓᇱܚᇱ െ ૑ᇱܜᇱሻ                    (19-29) 

Where  ࢑ᇱ ൌ ට
૚ିࢼ

૚ାࢼ
ᇱ࢘       ,           ܓ	 ൌ ට

૚ିࢼ

૚ାࢼ
 r                                         (20-29),(21-29) 

࣓ᇱ ൌ 	ට
૚ିࢼ

૚ାࢼ
	࣓                 ,            ࢚ᇱ ൌ 	ට

૚ିࢼ

૚ାࢼ
		࢚                                        (22-29),(23-29) 

to note that the product   ࢟ࡱ
ᇱࢠ࡮

ᇱ ൌ ඨ
ቀ	૚ା	࢜

ࢉ
ቁ

ቀ	૚ି	࢜
ࢉ
ቁ
࢟ࡱ	

	ඨ
ቀ	૚ା	࢜

ࢉ
ቁ

ቀ	૚ା	࢜
ࢉ
ቁ
ࢠ࡮	

	                  (24-29),(25-29) 

ܡ۳ =
ܢ۰	

	 ൌ   irrespective of the frame of reference ,	ܜܖ܉ܜܛܖܗ܋
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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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