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Group opera�ons 

If the universe exists then the concept of existence is characterized by the group opera�on of addi�on 

“+”. A set (addi�on group) of n iden�cal par�cles { } ( )# 1
n

n=  where ( )1  represents a single group 

element and { }: #
n

a =   The general characteriza�on of the group is represented by a single symbol 

{ }: #
n

a =  A different group with the same elements is represented by { }: #
m

b =  The sum of the two 

groups is given by { }( ) { } { }: # # #
n m n m

c
+

= = +  where c a b= +  If (1 )b na c a n= ↔ = +  

The individual elements of the groups are invariant, and so are represented by prime numbers, where 

each group is prime with respect to its base: ( ): 1n
aa a a
a

 = = 
 

 where ( )1n  is “unity to the base n”. 

Note that for Prime Numbers, Goldbach’s conjecture “Every even number is the sum of two primes” is 
immediately sa�sfied by the expression 2n n n+ =  since every number n  is prime to I ts own base.   

 

Elas�c Collisions 

In the context to follow, a par�cle is defined as a group element without extension (a “point” par�cle) 

The characteriza�on of group interac�on is characterized by the group opera�on of mul�plica�on “×”; it 
is composed of groups of par�cles and fields that either interact or do not.  A group of par�cles that do 
not interact is characterized only by the addi�on opera�on, so it just exists.  If a group of par�cles 
interacts with another, then the resul�ng object is called a field – if the par�cles are invariant, then the 
field is without the opera�on of division, and interac�ons do not change the proper�es of either group. 

Note that the product of groups of prime numbers is itself prime 
ab baab ab ba
ab ba

   = =   
   

 where the 

mul�plica�on opera�on is indicated where possible by juxtaposi�on: a b ba× ≡  and is commuta�ve: 
ab ba≡  The process of mul�plica�on between two invariant par�cles is called a “collision” and the fact 
that the values of the par�cles do not change characterizes the collision as “elas�c” and again the 
elements are represented by prime numbers. 

http://www.flamencochuck.com/files/Misc/0Boundary.pdf


 

 

  



Boundaries for Force/Mass Crea�on 

For a single one par�cle in an otherwise empty universe the process of force crea�on is characterized by 

the rela�on f ct= where c is the force crea�on rate and t is the force crea�on �me, so that 
fc
t

=  

where the force has “space�me coordinates” (anywhere, anywhen) 

If the Universe exists of mul�ple par�cles, then a vacuum is defined as a region in which no par�cles 
exist. 

For two par�cles, two par�cles in three dimensions can be visualized as created on the surface on the 
boundary of some arbitrary vacuum.    A force at the boundary of a vacuum that is no longer interac�ng 
with any other  par�cles is no longer changing (accelera�ng) but is traveling with a constant velocity 
(defined as posi�ve if toward the collisiion), so that 0 0: 'P f v m m v= = = where P is called the 

“momentum of the par�cle,  0P m v= represents the constant force at the boundary at the instant of 

transi�on and 0m  represents the sta�onary mass on the border without mo�on rela�ve to it.   

Par�cles can only interact if the collide in one dimension, where the borders of the imaginary boundary 
are perpendicular to the direc�ons of mo�on; the interac�on is characterized by the expression 

Such boundaries are: 

1. “Sources” in one dimension 
2.  “Areas” in two dimensions 
3. “Spheres” in three dimensions 

 Par�cles can only interact (“collide”, “mul�ply”) in one dimension where the point of collision is at the 
center of the geometric object defined above; otherwise they will miss each other and remain single 
forces with momentum P .  For areas, the point of origin is at ( , ) (0,0)x y =  where the point (0,0)  is 

“(anywhere, anywhen”) on the surface of the flat perpendicular boundary, and is “(anywhere, 
anywhen”) on the surface of the sphere where the interac�on line is perpendicular to the surface (the 
radius of curvature). 

The collision at the center is characterized by the expressions: 

( )

0

22 2 2
22

0

' ''
2 2

' ' ' ' ' ' '2
2 2 2 2 2 2 2

a

a

m mP f m

m m m m m m mP f

=

=

   = = = +   
   

                  = = = + = + +                                    

 

  



“Coordinates” 

Since 2P no longer has a velocity associated with it at the collision where 0v = , the symbol 

( 0) (0,0)' a vm m= = =  which can now be taken as the center of a “coordinate system” where  x ct=  is 

redefined as the rela�on between a ruler x , a ruler crea�on rate v , and a ruler crea�on �me t , where 

x is the distance from a border to the center, so that for both par�cles ( ) ( )2 2x vt x vt= ↔ = .  

Note that this rela�on can be interpreted as the mass crea�on from a value of 2 ' 0m = at the boundary 
to the collision at 2 ' 2m x= for  x vt= interpreted as mass crea�on parameters. 

 
 

  



Non-Elas�c Collisions 

If the collision change the values of the par�cles, then they are not prime, and the process is 

represented by the rela�on ( ) ( ) ( )' 'ct ct vt= ±  where all terms exist (are posi�ve).  The terma 

1.  ( )ct  represents the ini�al state ( ( )ctf )  

2. ( )'vt  represents a change to that state ( ( )'vtf ) 

3. ( )'ct  represents the final state of the interac�on ( )'ctf . 

So that ( ) ( ) ( )' 'ct ct vtf f f= ±  

Absorp�on is represented by the force expressions 

( ) ( ) ( )' 'ct ct vt
+
= +  for ( ) ( )'vt ct≤  where  ( ) ( ) ( )' 'ct n ct vt

+
= +  for 'ct ct>  and  

( ) ( ) ( ) ( )' 2ct ct ct ct
+ + + +
= + =  for ( ') ( )vt ct=  

( ) ( ) ( ) ( ) ( ) ( )( )

( ) ( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

22 2 2

22 2 2

' ' ' 2 '

' ' ' 2 '

2 ' , , 2 '

ct ct vt ct vt ct vt

ct ct vt ct vt ct vt

ct vt rC r ct C vt

π π π π π

π π

+

+

 = + = + +    
 = + = + +       

= = =      

 

 

Radia�on is represented by the process ( ) ( ) ( ) ( ) ( )' ' , 'ct ct vt vt ct
−
= − ≤  

(Note that ( )' 0ct
−
> ) 

( ) ( ) ( ) ( ) ( ) ( )( )

( ) ( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( )

22 2 2

22 2 2

' ' ' 2 '

' ' ' 2 '

2 ' , , 2 '

ct ct vt ct vt ct vt

ct ct vt ct vt ct vt

ct vt rC r ct C vt

π π π π π

π π

+

+

 = − = + −    
 = + = + −       

= = =      

 

 
 
 
 



  

Collisions involving invariant par�cles (Prime Numbers) 

In this discussion we will refer to prime numbers where c a b= ± , where in the case ,c a b b a= − ≤  

( )1a
aa a a
a

= = , and so is a prime number, with ( )1a  “odd”.  The same is true for b and c .  In the 

context below, the context is with respect to Pythagorean Triples, and we discuss the case (5,4,3) where 

5c = . 4a = , and 3b =  

Absorp�on ( c a b= + ) 

1. Case 1:  b a= : 2c a a a= + =  
2. Case 2: 0 b a< < ;  , 0c a b b a= + ≤ <  

3. Case3: 2 , 0c a b b a> + ≤ <  

Note that: 0c a b= ⇔ =  

Case 2.  

:b δ=  

 
No�ce that  is the area of a right triangle with sides a  and b  where the hypotenuse is 

2 2a bψ = +   so that 2 2 2a bψ = +  and the four areas are those of the four quadrants of the 

RUC (“Rela�vis�c Unit Circle”) The total count is then the square of the hypotenuse plus the four 

areas of the interac�on term [ ] [ ]14 2
2

ab ab ab ab  = = +  
, the later term corresponding to 

the sum of the two areas in the upper and lower plane.  These areas represent the entropy in 
each of the quadrants. 
 
The Pythagorean Triple (5,4,3)  will be used which shows the count is be preserved in its 
extension to second order, which can be extended to any Pythagorean Triple.  Pythagorean 

Triples where 2 2 2c a b= + are characterized by the absence of the product ab in the real 
numbers. 
 
 
Define  

cos(0)
sin sintan ( ) ( ),

cos(0)

a a
b bb b a

a a
θ θδ ψ

=

= ± = ± = = <
  

http://www.flamencochuck.com/files/Misc/RCUCircle.pdf


 Where  θ  is the angle between a and the hypotenuse 25 25=   
 
Note that non-interac�ng par�cles can be characterized by the vectors 

4 0#
0 3

= +   where 
2 2

2 4 0 0 0
# 16 9 25

0 0 0 3
Tr Tr= + = + =  but the determinant is not 

defined for each vector individually, and the component-by-component mul�plica�on is zero. 
The vectors therefore do not interact (have a common origin) so are independent of each other. 
(In two dimensions, they must be represented as parallel lines, in one dimension, as lengths 
separated from each other with no common origin.)   
 
The expression for interac�ng elements then becomes: 

[ ] [ ]
2

2
2

4 44 0
# 25 24

3 30 3
Tr Det= + = +

−
 

4cos(0) 4cos(0)
3sin 3sin

Det
θ θ−

 is represented trigonometrically by 

( ) ( )
4cos(0) 4cos(0)

12cos(0)sin 12cos(0)sin
3sin 3sin

Det θ θ
θ θ

= + −
−

 where both terms are posi�ve 

but ± refers to rota�ons of θ  corresponding to increasing or decreasing changes in the areas of 
the triangles in the upper and lower halves of the circle. In general, for all areas increasing, the 
rota�on is CCW (posi�ve rota�on) in the upper half and CW (nega�ve rota�on) and vice versa for 
decreasing areas, where the limits of the sums of the increasing are from 0 at 0bδ = = to 

3bδ = =  with the total count from ( )16 0b =  to ( )49 3b =  

Consider the rela�ons: 

( )( ) ( )( ) ( )( ) ( ) ( )2 2

2

4
4

4 4 16 4

3
* 3

* 3 3 3 3 3

9 25 1 1

4

16

i
i

i i i i i

i i

ψ
ψ

ψψ

= +
= −

= + − = + − −

= + = ↔ −= = −↔

 

But the imaginary term rela�on has been shown above to be 

( )( )2 21 1 1 1 1 1 1i −= = = =− − ≠− −   so is not second order as required to be mul�plied by 23  

That is, the actual term is relevant only in the context of the complete count where 

[ ] [ ] [ ] [ ] ( )2 149 24 25 24 5 4 (4)* 3
2

ψ ψ   = + = + = +    
   



This is because even in the lower half of the complex plane ( )sin sinθ θ=− −   for the change of total 

entropy so the dis�nc�on is irrelevant. 

  



The sum of the exis�ng and the interac�on terms 

Resta�ng the above: 

( ) ( ) [ ] [ ]

[ ] [ ] ( )

( )

2 2 2 2 2 2
( )

2

# : 4 3 7

# 49 7 (4 3) [4 3 ] 2(4)(3) [16 9] 2(12)

149 25 24 5 4 (4) 3
2

a b

a b

+

+

= + = + =

= + = = = + = + + = + +

  = + = +    

 

Note that ( )2

( )# 49+ =  is an odd number. 

The interpreta�on can be made that it expresses a mass characterized by  “equal and opposite” forces 
where 

( ) ( )

( )

2 2 2
2 2

( )

7 7# : 7
2 2

7 7 7 7 7 7# : 49 2
2 2 2 2 2 2

f

f m

+ +

+ + +

= = = +

           = = = = + = + +                    

 

Where the term 
2 27 7

2 2
    +    
     

 characterizes the existence of the “bare” but interac�ng par�cles and 

the term 
7 72
2 2

   
      

 characterizes their interac�on.  Note that the “existence” term is larger than the 

interac�on term. 

 
 

  



The difference between the exis�ng and the interac�on terms 

The difference between the “bare” term of the  par�cles and their interac�on is given by: 

 

( ) ( ) ( ) [ ] [ ]

[ ] [ ] ( )

( )

2 2 22 2 2 2
( )

2 2

# : 4 3 1

# 1 (4 3) [4 3 ] 2(4)(3) [16 9] 2(12)

11 25 24 5 4 (4) 3
2

a b

a b f m

−

− − −

= − = − =

= − = = = = − = + − = + +

  = − = −    

 

With the interpreta�on: 

2
2 2

( )

1 11
2 2

1 1: 1
2 2

f

m f−

= = +

 = = = +  

  

Note that  both the sum and the difference between the “bare” par�cles and their interac�on) is second 
order (i.e, “equal and opposite” unit forces combining to produce a mass.) 

 

Similarly, ( )m +  is the amount that can be added to the “interac�on term” 

( ) ( )22 2 22 1 24 1 1 25 1ab + = + =   to produce two equal non-interac�ng par�cles 

( )( )25 25 2 4 3 1 2(12) 1= = + = + so that the existence and interac�on terms are again equal and the 

system is now represented by an even number as the sum of two 2 250 7 1 25 25= + = +   where 

( )25
2525 (25) 25 1
25

 = = 
 

 Note that ( )m + was added to 2 9b = so that the existence term becomes 

[ ]16 10 25+ =  

 

Similarly, ( )m −  is the amount that can be subtracted from the “existence” term 2 2 25a b+ =   to produce 

two equal non-interac�ng par�cles ( )( )2 25 1 24 2 4 3 2(12)− = = = so that the existence and interac�on 

terms are equal and even, so the result becomes 2 249 7 1 48= − = and the system is now represented 

by the sum of two primes 48 24 24= +  where ( )24
2424 (24) 24 1
24

 = = 
 

 Note that ( )m − was 

subtracted from 2 16a = so that the existence term becomes [ ]15 9 24+ =  



 

 

Se�ng the system as: 

( ) ( ) ( )22 2 2

1

1 1 1 2

c

c

δ

δ δ δ

= +

 = + = + +    
  

With “Cartesian” coordinates in one dimension so that  

1, 0x x xδ= ≤ <  yields 

( ) ( ) ( )22 2 2

1

1 1 1 2x x x

ϕ δ

ϕ δ δ δ

= +

 = + = + +    
 

For “radial” coordinates: 

( ) ( ) ( )
( ) ( ) ( ){ }

22 2 2

22 2 2

1, 0
1

1 1 1 2

1 1 1 2

r r r
r

r r r

r r r

δ
ϕ δ

ϕ δ δ δ

πϕ π δ π δ π δ

= ≤ <
= +

 = + = + +    

 = + = + +    

 

Where  

( ) ( ){ } { } ( )1 2 , 2r rr rC C rδ δπ δ π δ= =    

 

  



Case 3. , 1, 0c na b n b a= + ≥ < < , , 1, 0c na n aδ δ= + ≥ < <  

In this case 1 2
1

...
n

n nna a a a a= = + +∑  

Then 

 ( ) ( ) ( ) ( )( )2 2 22 2

2
2 2

1 1

, 1, 0

2

2
n n

n n

c na b n b a

c na b na na na

c a a

δ δ δ

δ δ

= + ≥ < <

 = + = + = + + 
      = + +      
       
∑ ∑

 

Where 
2

1

n

na 
 
 
∑ is calcula�ng using the mul�-nomial theorem for the case 2n = , no�ng that  

( )
2

2

1 1

n n

n na a   ≠   
   
∑ ∑  

( )
2

22

1 1
lim lim lim

n n

n nn n n
c a a

→∞ →∞ →∞

   = =   
   
∑ ∑   as n →∞ since the terms involving δ have diminishing effect 

on 2c at greater values of n  

 

( )
2

2 2

1 1
2

n n

n nc a aπ π δ πδ
      = + +      
       
∑ ∑  where ( )

1
2 2

n

na rCπδ
   =  
  
∑  in “radial” coordinates.  

 

 

 

 

 

 


