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The Lorentz Force 

The Lorentz force is defined by the rela�on: ( )F q E v B= + ⊗
   

, no�ng that E is first order (as a 

coordinate or momentum) but if v and B are first order, then v B⊗
 

is second order, and must be  
interpreted as area or energy (mass).  Note that if 

# : E vB= + then ( )2 2 2# 2E vB E vB= + + in contrast to the term v B⊗
 

in the Lorentz force, which 

means that the only half the value appears – that is, the Lorentz force only expresses the “right hand” 

rule, whereas the complete expansion is ( )2 2vB v B v B vB= ⊗ + − ⊗− =   . 

The Lorentz force is therefore related to Fermions in the context of the Stern-Gerlach experiment, with 

the “Spin” S  defined as 
( )

2 2
E vBhS = = where  ( )2 2: 2 2h E vB S= =  
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Consider the experimental apparatus where the z-axis represents the ini�al path of both ionized and un-
ionized silver atoms, with a contact along the path at which a B field can be applied. 

 

 

E


represents the momentum of a stream of un-ionized atoms (moving bosons, or the atmosphere, 
which doesn’t move, and surrounds the experiment), and does not interact with ionized silver atoms, 
ini�ally moving toward (0,0)  at unit “momentum” v .  If there is no B field, both streams impact the 
target at the top of the page. 

When the B field is turned on, the ionized atoms are diverted to each side by the contact existence of 
the B field at (0,0)  

 

ntroduc�on 

A one dimensional vacuum is defined at any point as having an existen�al value of 0 .  If a force appears 

in any region of vacuum, it has a posi�ve definite value of 0 0
2 2
f ff f= + = + + .  The opera�on of 

addi�on characterizes existence of the force(s) in contrast to the vacuum.  
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If light is the fundamental force in the universe, this force can be denoted 0c ≥  If 0 0 0c = + =  then 
the vacuum is undisturbed in its region.  If invariant ( 0c > ), it is expressed as a prime number, where 

( ): 1c
cc c c
c

 = = 
 

.  This can be parameterized to allow for changes as an ini�al condi�on, where 

0 0 0:f c τ=   an 0 0 00 0f cτ τ= ↔ = = so that 0τ is analogous to a gain control on a single force in the 

vacuum. 

The mass of light is defined by Newton’s Third Law which states that every ac�on (force) must have an 
equal and opposite reac�on.  This requires a second equal force where the interac�on (collision) is 
characterized by mul�plica�on (indicated by juxtaposi�on); if moving toward the first force, the product 
is taken as posi�ve, and at the point of collision, the mass is then defined as 

( ) ( )( ) ( )
0

2 2
0 0 0 ( )fm f f f cτ= = =  at its own origin (0)  with no external coordinate system defined.  

(There must be at least two interac�ng forces to define a mass – see Russell’s Paradox, the solu�on of 

which can be interpreted as 21 1≠ ).  ( )0

2( )fm cτ=   is invariant for invariant c and τ  since 

( ) ( )2
0

2
2 2 2

2 ( )

( )( ) ( ) ( ) 1
( )f c

cm c c c
c τ

ττ τ τ
τ

 
= = = 

 
 where ( ) ( )0

2 2( )
1

( )
f

c

m
cτ τ

=  and is represented by a prime 

number. 

 

 The P momentum “field” 

This field can be considered an ini�al state. 
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∫
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

 

 

 

 

 

The P  “momentum” field 

This (momentum) field can be considered a perturbing state and represents the B field in the 
Stern=Gerlach experiment. 
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 

=

∫  

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( )

( ) ( )

( )

( ) ( ) ( )
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− = − ↔ − + − =              
    − ← = − ←        
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   − = − −   
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   

=   
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 
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This can be represented in a two-dimensional ( )2 2× matrix as: 



 

1,

cos(0) sin( ) 1
4

1 0
# 1 1 2

0 1

P B

P B

P B Tr

π
= =

= =

= + = + = =

 

However, 

( ) ( )( )22 2 2# 1 1 1 1 2 1 1 = + = + +      where 2 21 1 +   represents the existence of the two elements via 

addi�on, and ( )( )2 1 1    represents the interac�on (mul�plica�on, entanglement, change in entropy) 

between the two elements. 

Note that ( )22 2 2# 1 1 1 1 = + ≠ +   via Fermat’s Theorem and the Binomial expansion. 

 

 

  



The Stern-Gerlach Experiment without interac�ons. 

Here P  refers to the “momentum” (which is equivalent to mo�on without accelera�on (force) which is 
equal and opposite if interac�ng.  It can also represent the momentum of an E “field” expressed as a 
moving charge.  Similarly for P  which represents a similar momentum for the B “field”. 

Note that the rela�ons: 

( )
( ) [ ] [ ] [ ] [ ]
#

2 # 2 2

0 0 0
0 0 0

2 2
0 0 0
0 0 0

P

P P P P P

P

P

P P P P P

T

P

P
P

P

r
P

= +

= + = + + + = + + +

= +

 

characterize the existence of four momenta without interac�on.    

This can be represented by the diagram: 

 

  

  

  

 

  

 

(0,0) 



The Stern-Gerlach Experiment with interac�ons 

In the following analysis, the momenta are considered to be equal and opposite, interac�ng at an origin 
determined by their cons�tuent forces; therefore, coordinate paths are indicated by dashed lines, 
meaning that coordinate length does not exist at the site of the interac�on (i.e., there is no interac�on 
between momentum and coordinates except at the origin, where length is irrelevant. 

This means that the Kine�c Energy (as momentum) is independent of the Poten�al energy due to the 
coordinate system, so the LaGrangian and Hamiltonian are defined by 

( )

(
(

( , ) ( , )
( , ) , )

( ) 0 2
2 2 ( ) ( )

, )

L V x t
H V x

T m v
T m v

L H T m vV
t

x
H T P PT

= −
= +
= ↔ + =

= +

 

Where ( ) ( ) ( )1 , 1 , ( , )v v
vv v v m v T m v
v τ τ

ττ τ τ τ
τ

   = = = = = ∈   
   

 where v  is the mass crea�on rate 

and τ  is the mass crea�on �me if the invariant mass ( ) ( )
( )

( )
( ) ( )

1
v

v
mv v v

v

m
m m m

m τ

τ
τ τ τ

τ

 
 = =
 
 

 

but ( )( , ) : 1 , ( )t
x tx vt V x t v v v x V x
t t

 = ∈ ↔ = = = ∈ 
 

 so posi�on ( )x  is not an invariant with �me 

( )t . 

 

 

 

 

(0,0) 



(The ini�al state is represented by P and the “perturbing” state by P  

( )( ) ( )( )

( ) ( ) ( )( )

2 2 2

2 2

#
1# 2 4 ( )
2

2

P

P P P

P

P P P

⇔ ↔

= +

  = + + =          

+ + 

 

Where ( )( )1( )
2

PP     
 is the area of each of the triangles in the four quadrants.  Note that the 

product scales each other, so that  ( )22# PP= + but ( )2# PP≠ + and  ( )2# PP≠ , e.g.: 

( )( ) [ ] [ ] [ ]22 2 2

# 3
3

3 4

,
# : 7

# 7 49 2

#

3 9 24 251 2

4
4

4 4 6

= =
= = +

 = = = + + = + + = +   

 

That is, the total count in second order is not preserved in terms of the count of elements in first order. 

Note that the introduc�on of ± only refers to the " "B  as applies to 

( ) ( )
[ ] [ ] ( )

[ ]

22 2 2

2 2 2

#

22

2

# 2

#

m v

m v m v mv

m v v m mv P

m v P

= +

 = + = + + 
⊗− − ⊗ = =

 =

+

+ + 

 

Note that [ ] [ ] [ ] [ ] 0m v v m m v v m⊗− = − ⊗ ↔ − = − ⊗ =⊗  

Then[ ]m v⊗−  and [ ]v m− ⊗  characterize fermions where the sign represents their values at the point 

of intersec�on. 

In the above characteriza�on, the count of the elements was preserved, since both existence and 

interac�on were included.  However, the experiment is unphysical, since the the final result sin( )
4

P π
 

was at right angles to the ini�al state cos( )
4

P π
 This implies that the interac�on preserved the 

proper�es of both par�cles.  If P represents mass and P represents light, then the later changed the 
direc�on of the mass at the point of interac�on without changing its value, so that even though there 
was coordinate deflec�on, the mass of light and the mass of the par�cle (“ionized silver atoms) did not 
otherwise interact.  Therefore, both momenta are invariant, and are represented by prime numbers:  



( ) ( )
( )

( )
( ) ( )

,

, , , ,
,

1i

i i i

j

j j j j
j

i
i

P

P
P P P

P

 
  = =     

 
 

This is a representa�on of Newton’s Laws of mo�on where the momentum 

( ) ( )1 1P mv
P mvP P mv mv
P mv

   = = = = =   
   

 is an invariant.  That is, the product of mass and velocity is 

invariant, but there is no separate existence of mass and velocity defined:  ( ) :m v m v∃ + = + ) 

Algebraically, this is expressed as 0m v+ =  so that m v= − .  However, for a “rest mass”, 0v =  which 

does not imply that invariant “rest mass” 0m  at coordinate posi�on ( )0,0 ;  

( )1t
x tx vt v v
t t

 = ↔ = = 
 

, where ( )0 0 1 0t
tx v t t t
t

 = ↔ = ⊕ = = = 
 

. 

In this model, v±  is relegated to coordinates, which only serve to express the change in direc�on as 
irrelevant to momenta (even though it is observed at the different sensors;  the collisions are then 

elas�c, with no coordinate model (e.g., a sphere) at the interac�on point.  2# then represents a boson, 
since the “charge” relates only to unobserved coordinates at the sensors origina�ng from the interac�on 
point. 

Since coordinates are irrelevant in this model, there is no radia�on to the sensors, and the interac�on 
posi�on also has the characteris�cs of a “singular posi�ve black hole” as well as that of a boson (ie., a 
posi�ve par�cle that doesn’t interact), in the sense that all momenta are represented as “absorbed” into 
a single par�cle at its origin. 

(Note that vectors are inherently affine; that is, they have no common origin since vaectors are both 
transla�onally and rota�onally invariant and can exist (“anywhere”, “anywhen”) rela�ve to each other. 

  



Deflec�on (Existence without Interac�on) 

In this case, the count ( )( )
0

#

0 0 0
0 0 0

2 4 4
0 0

0 0 0

P PTr

P
P

P PP P

P

P P
P

= + = + + + = = =  

, but the expression is first order (+ existence) without interac�on entanglement) 2h , where 

 
( ) ( )

( ) ( )

2 22 2

2

: 2 : 2 2

2

P P

P PP

h P

PS

PS
h

= = × =

= = =
 

 

 

  

  

 

 
 

(0,0) 

 

 

 



 

 

Existence + Interac�on 0
4
πθ≤ ≤  

( ) ( ): cos(0)P c cτ τ= =  

( ) ( ): sin( ), 0
4

' 'P v v θτ τ πθ= = ≤ ≤  

( ) ( ) ( ) ( )sin sin sin sin 0θ θ θ θ− = − =↔ − − =  

(Deflec�on with interac�on) where count is preserved. 

 

 

Again, note that the coordinate system is irrelevant in the equa�ons themselves, since the hypotenuse is 
not included in the calcula�ons. 

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

#

# 2

P

P P P

P

P P P

= +

 = + = + + + 
 

 

 

 

(0,0) 

 

  
 

 

  

 



Where 
( )( ) ( )( )4 2

2
P

P
P

P
 

= 
 

 and 
( )( ) ( )( )1

2 2
P

P
P

P 
= 

 
is the (second order) area of the triangles 

defined by their first order legs.   

This is because the use of ± only refers to the coordinate sines and cosines, and thus direc�ons if 
vectors,  but the elements are not vectors because of the interac�ons. 

( )( )
2

2 2 2
2

0
# 2 4

0
PTr D t

P PP
P PP eP

P PP
 = + + = + ¬ ≡    −

, 

which includes interac�ons in 2D (the dimensions of the system under analysis) and is not equivalent to 
the 4D model without interac�ons. 

  



SU(2) and the Pauli Matrices 

The Pauli Matrices were an atempt to codify the results of the Stern-Gerlach Experiment, characterized 
by the matrices: 

1

0 1
:

1 0
σ = , 

( )
( )2

1
1

1

00
: , :

0 0

i
i

i
σ

− −
=

−
= =

−
− , and 3

1 0
:

0 1
σ =

−
 

However, the descrip�on is not complete, since the analysis adds an imaginary addi�on to the single 
group opera�on of mul�plica�on, so that the mathema�cal founda�on is no longer a formal group.  
Doing so makes it consistent (mathema�cally) with both Quantum Mechanics, and both the Special and 
General Theories of Rela�vity. 

Consider the upper right corner of the Existence diagram expressed as vectors: 

 

 

The existence of the two elements is asserted by the iden�ty matrix: 
1 0

: , 1 1 2, 1
0 1

I Tr I Det I= = + = = −  where the nega�ve value of the determinant arises only from 

the formal defini�on of vectors, not from any real valued physics, and is therefore irrelevant.   This can 

be expressed by se�ng 3

1 0
0 1 1 0

0 1
Det I Tr Trσ= = = = − =

−
 

  

 (0,0) 

  

 



The vector 1


is then represented by the matrix 3

1 0
:

0 1
σ =

−
 which asserts that IF there are two 

elements, then they must be equal 3

1 0
: 1 1 0 1 1

0 1
Tr σ = = − = ↔ =

−
 

Consider the rela�on where the imaginary procedure of addi�on (imaginary “existence”) +  has been 
introduced to SU(2) (so it is  no longer a group.: 

2 21 1
0 1 0 0 1

: : , :
1 0 0 1 0

i i
i

i i
σ σσ σ+ = = =

−
+

+
+

−
= −= where 

0 1 0
1 0 0

:
*

i
i

ψ
σ

ψ+

+
= =

−
 

0
: *

*
1 0

1 0 0
i

Det Det Det
i

ψ
σ ψψ

ψ+

+
= = −=

−
 where the nega�ve sign again arises from the 

vector formalism, not from real analysis.  Note that 1 cos(0)= and sin
4 *

ii π
ψψ

 = = 
 

. 

Then 

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

: 1
: 1

: 1 1 1 1 1

*

* 1

i
i

i i iii i

ψ
ψ

ψψ

= +
= −

   = + + = + + − = +     

 

Where the an�-commuta�on has been introduced by the vector cross product: 

( ) ( ) 01 1i i ⊗ + ⊗ = 
 



, no�ng that the interac�on term have been removed by complex conjuga�on.  

The nega�ve sign then refers to imaginary subtrac�on, not to nega�ve “mass” or “charge” 

The above formula�on is “geometric” and hence ( , )V x t  is imaginary, with ( )( )2 212 1h i i h= = − do that 
2 2 2 2h h h h h− = ↔ = and 0 0= ; that is, the vectors have a common origin in the complex plane. 

However they do not since the real and imaginary axes are orthogonal: 1 i⊥
 

 and   2,1 1 1, 1 1i⊥ ⊥ ⊥ −


  

 

That is, neither term can exist simultaneously (Russell’s Paradox) 

Note that ( )( )2 : 2 1 1h = corresponds to the real interac�on term in the interac�on rela�onship: 

( ) ( )( ) [ ]

[ ]

22 2 2 2 2 2 2

2 2 2 2

# 1 1 2

# 1 1 1 1 2 1 1 1 1 , : 2 (1)(1) , : 2 , :
2

# , : 1 1 , : 2 (1)(1)

hh h h S S

h

= + =

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

 ≡ Σ +Π Σ = + Π = = 

 



Special Rela�vity 

Pauli’s interpreta�on of the Stern-Gerlach experiment is then solely geometric, and corresponds to the 
Special Rela�vis�c “Time Dila�on” equa�on where: 

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

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

( ) ( ) ( )( )

( ) ( ) ( ) ( )( ) ( )( )
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:
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0
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'

'
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'

'
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* ' '

*

'

c

t
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t

t
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ct v

ct v

ct v

ct v ct v ct

t

v ct v

ct v ct v

ct ct v ct vt ct

c

t t

t
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t vt

ct

ψ

ψ

ψψ

ψψ

ψψ

ψψ

= +

+

−

 + − + ↔ = 
 + ↔ = 

 = = = + + ↔ =       
≠ 

= =



 

≠ =

   

=
 

Solving the equa�on: 

( ) ( ) ( )2 2 2' ':c ct t vt= +  results in the “Time Dila�on” equa�on:
2

1, : ,'
1

t t β
β

= Γ Γ =
−

 

This can be characterized as the rela�vis�c rela�on between light and mater by subs�tu�ng 

( ) ( ) ( )2 2 2' : 'tct c vt= +  so that ( )
2

1: ,' ,
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v
c

t t β
β

= Γ Γ = =
−

where ( )ct λ=  represents the mass of 

light as “wavelength” (as an ini�al state), and ( )' :vt λ= represents an addi�ve change in light mass, 

no�ng that 
v mv
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β = =  fore any m so that 
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showing that momentum is 

equivalent to kine�c energy in Newton’s Laws. 

 

   

  

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


 

 

 

Parametriza�on 

(see the document “The Rela�ve Unit Circle”  

 

Gravity 

Consider the rela�on 

( , ) ( , ) : #H V x tT m v= + = , which asserts the existence of both an “Iner�al Frame”  ( , )T m v and a 

coordinate system ( , )V x t .  Their interac�on is defined by the rela�on: 

[ ] ( ) ( ) ( )( )2 2 22 2( , ) ( , ) ( , ) ( , 2 ( , ) ( , #H xT m v T m v mV x t V t V x tT v = + = + + =     where 

( ) ( )2 2( , ) ( ,T m V xv t +   expresses the existence of the interac�ng “Iner�al Frame” and coordinate 

system and ( )( )2 ( , ) ( ,T m v V x t    is the interac�on term between ( , )T m v and ( , )V x t .  Note that  

( ) ( )2 22 ( , ) ( ,H T m v V x t ≠ +   but if complex numbers are allowed, then 

(Complex numbers) 
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, where the interac�on terms have been removed by complex conjuga�on.   

The reader is reminded that  

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


( )( ) ( )( ) ( )( )2 2 11 1 1 1: 1 1 1 1i − − − =−= = = = ≠ − ; i.e., if there are no nega�ve numbers, then 

there are no square roots of nega�ve numbers or products thereof.  (The proof that ( )( )1 1 1− − =  is 

le� as an exercise for the student….  

“Curvature” (radial coordinates) 

( ) ( )
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where ( ): ( , )r T m v=  can be thought of as an “Iner�al Radius”  and ( )( ,2 : 2 V x tr Cπ π= as a “Space�me” 

coordinate Circumference where r and ( )( ,2 V x tCπ  relate curvature at the point of interac�on (the 

“origin” of both systems. 

“Quantum Gravity”  “Curvature” 

Much more to be said, this is only a start. 
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Where r is the (rela�ve/”observed”) distance between ( )0m and vm .  Then for ( ) ( )0vm G m= , the 

interac�on term becomes ( )( ) ( )0
0 0

2
2

2 2

1:
m

mh G G
r r

m = =     
 no�ng that in the “Iner�al Frame” 

rela�ng force and electromagne�sm via Maxwell’s equa�on (to be covered in a subsequent sec�on) 
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Where 0ε and 0µ are the permi�vity and permeability force constants defined by Coulomb and Ampere 

laws and interpreted by Maxwell via the geometric Faraday “lines of force” 

(Hint: as a precursor to the exposi�on on Electromagne�sm, note that in Maxwell’s equa�ons the term 

0B∇⊗ =
 

means that the B


field does not interact with a change in the coordinate field, even when 



represented by the change from (0,0,0) 0B =  to ( , , )B x y z  and that the trace of the 4D 

Electromagne�c Tensor is equal to 0 .  (Wikipedia)  

 

Too be con�nued: Analysis SO(3) , Electromagne�sm, Gravity 

Stay Tuned 

https://en.wikipedia.org/wiki/Electromagnetic_tensor

