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The Rela�vis�c Unit Circle 

The traveling wave equa�on is given as sin( )kx vtϕ = − where x is a length, k is the number of x

lengths (assumed to be arranged end-to-end) and x vt=  relates the length x to velocity 
xv
t

= .  (The 

length x can also be defined as a “wavelength” :x λ=  )  In the context of this analysis, :x λ= is 
considered to be invariant, and thus represented by a prime number 

( ) ( ) ( )( )1 ( ) ( ) 1 1x vt
x vtx x x vt vt
x vt λλ   = = = = =   
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The wave equa�on then becomes ( ) ( )sin( ) sin 1 sin , 1k k kϕ λ λ λ θ θ λ= − = − = = −    where θ is 

expressed as radians, so that ( ){ }sin 2 1kϕ π λ= −      Note that ( )1k kθ λ λ= − ≈  for 1k >>  

Note that the angle  ( ): 1k k k kθ λ λ λ λ= = + − =    expresses θ  as an ini�al wavelength λ and a n 

addi�ve “traveling” phase ( )1kλ −    so that ( ){ } { }sin 2 sink kk Cϕ λ π λ= =  where kC  has the form 

of a circumference. 

 

However, the term ( ){ }2 kλ π  only exists as an interac�on term between λ and kC without expressing 

the existence of either parameter separately.   

To do this, consider the expression ' kCλ λ= +  

Then ( ) ( ) ( ) ( ) ( )2 2 2 2' 2k k kC C Cλ λ λ λ = + = + +   so that as a “radial” representa�on (think 

0' : ', : , : Cr r k rλ λ= = = ): 

( ) ( ) ( ) ( ){ }2 2 2' 2k kC Cπ λ π λ π λ π = + +   where the term ( ) ( )2 2
kCπ λ π +   expresses the 

existence of the parameters λ and kC  via addi�on, and the term ( ){ }2 kCλ π      represents their 

interac�on (“entanglement”) via mul�plica�on.  Note that this expression is that of areas (energies) not 
coordinates. 

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


Therefore the expression ( ){ }sin 2 1kϕ π λ= −    omits the ini�al condi�on λ  

Consider the expressions 
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With the iden�fica�ons ( ) :cτ λ= is the ini�al state, ( )' : #cτ = is the final state and ( )' :v kτ = is the 

perturbing state.  If the condi�on that the terms be prime (i.e., invariant), then the ini�al state ( )1cτ  can 

be expressed as: 
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Note the following: 

1. The expression 
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β = = +   has the hyperbolic form 22 2cosh s1 inhθ θ= +  

where tanθ γβ= .  This expression is derived from the complex rela�onships where 1i = −
and 

 
 
 
 

 
Note that if *ψψ  is included in the full expression so that 
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the expression in terms of complex numbers is unnecessary. 
2. The concept of curvature can be introduced by mul�plying by π in the second order expression, 

so that: 
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 ( ) ( ) ( )22 2: 1 ( ) 2cτπ γ π π βγ γ πβ = + +   where ( )2 : (2 ) : ( )r r r Cγ β γ βγ πβ π= =  and the other 

terms are areas of circles. 

For ( )'v cτ τ< the final state can be expressed as: 
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Then the expression ( )
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 has the trigonometric form 2 2 2i1 cos s n θθ= + derived 

from the expressions 
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Which can be subs�tuted in the full expression in the same way as above, so that 

( ) [ ]2

( ') *1 2cτ γ
βψψ= +  so complex numbers are unnecessary in the full expression. 

The full expression can be mul�plied by π as above so that 
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 has the form of a circumference 

interac�ng with the radius 
1
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 .  

As will be seen later, 
2πβ
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 can model a charge to mass ra�o.  Note that 
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= =  as above. 

 



If λ and kC do not interact, the system is represented by the matrix 
0
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However, if they do interact, the expression is 
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 where : (2 )kC kπ=  


