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The Relativistic Unit Circle

The traveling wave equation is given as ¢ = sin(kx —v¢) where x is a length, k is the number of x
X
lengths (assumed to be arranged end-to-end) and x = vt relates the length x to velocity v=—. (The
t

length x can also be defined as a “wavelength” x:= 1 ) In the context of this analysis, x := A is
considered to be invariant, and thus represented by a prime number

x= x(%} —x(1,)= (vt)(:—g = )(1,,)=2(1,)

The wave equation then becomes @ =sin(kA— A1) = sin[i(k —1)] =sinf, 0= /1(k — 1) where Gis

expressed as radians, so that ¢ = sin{27z[/1(k —1)]} Note that 8 = /l(k —1) ~ Ak for k>>1

Note that the angle 8, = 1, := l+[l(k—1)] = kA expresses @ as an initial wavelength Aandan

additive “traveling” phase [/1(/(—1)] so that ¢, = sin{}t(27rk)} =sin{AC,} where C, has the form

of a circumference.

However, the term {2(271'/()} only exists as an interaction term between A and C, without expressing

the existence of either parameter separately.
To do this, consider the expression A'=A4+C,

2

Then (/1')2 =(1+C, )2 = [(/"t) +(C, )2}+/1(2Ck) so that as a “radial” representation (think

A=rA=x,k=r.):

72'(/1')2 = [7[(/1)2 +7(C, )2} + {1(272'Ck )} where the term [ﬂ(/l)z +7(C, )2} expresses the

existence of the parameters A and C, via addition, and the term {/1(27[Ck )} represents their

interaction (“entanglement”) via multiplication. Note that this expression is that of areas (energies) not
coordinates.
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Therefore the expression @ = sin{27r[ﬂ,(k —l)}} omits the initial condition 4

Consider the expressions

(cz") = (cr)+(vr')
(cr')2 = I:(cr) +(vr')]2 = [(cr)2 +(vr')2} + 2(cr)(vr')
With the identifications (cr) = Ais the initial state, (cr ') = #is the final state and (vr') =kisthe

perturbing state. If the condition that the terms be prime (i.e., invariant), then the initial state (lcr) can

be expressed as:

p o) =[(1.)+ By |+28y , where r=". p=2, and (1) > (er)
T c

Note the following:

N2
1. The expression 7° = (T ) = [(ICT )2 + (,B)/)z} has the hyperbolic form cosh”® @ =1> +sinh” &

(z)

where tan & = [y . This expression is derived from the complex relationships where i =+/—1

and

w=1,+i(B)=1+yp
pyr=1,-7p
py*=(1,) +(B)

Note that if /i * is included in the full expression so that

2
T' 2
2, 2 _
Y -=(( ))2 =[(lc,) +(By) ]+2ﬂy =[ww *]+2py
-
the expression in terms of complex numbers is unnecessary.
2. The concept of curvature can be introduced by multiplying by 7 in the second order expression,
so that:



72'(}/2) = [ﬂ'(lcr )2 + 7[(,37)2} +7(27) where y(27B) =r,(27r,) :=r,(Cy) and the other

terms are areas of circles.

For (vr') < ¢t the final state can be expressed as:

(CT ) -1 =£+(£)=l+ﬂ so that
v

2
2 1 . 5
Then the expression (1(61,)) = l:(—j +'32:| has the trigonometric form 1> = cos® @ +sin” 0 derived

/4

from the expressions
1

y=—+p
4

1
yr=—=p
4

2
1 2
ww*=(—} +(/)
Y
Which can be substituted in the full expression in the same way as above, so that

I

2
(1(”,)) = [t//z// *] + 2~ so complex numbers are unnecessary in the full expression.

The full expression can be multiplied by 7 as above so that

2
7[(1(01') )2 = l}{lj + 7[,32] + (1](27ZEJ where C[ﬂj = (27[£j has the form of a circumference
y Y\ s y

1
interacting with the radius — .

Y
p

2
As will be seen later, (—ﬂ can model a charge to mass ratio. Note that tan @ =——— =y as above.
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If Aand C, do not interact, the system is represented by the matrix #=Tr

)

= A+ k where

k

2_(1)2 O
0 (k)

A(C)=0(C,)=0k=0

0 &k

2‘10

5 but component by component multiplication is not defined so thatS

However, if they do interact, the expression is

(2)

0 (k)

# =Tr + Det

_/lk 2‘ = [(1)2 +(k)2]+{ﬁ(2k)} s0 that

o Z‘ = [(7[&)2 +(7rk)2}+{/1(27rk)} where C, = (27k)




