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Abstract 
Two solutions to the Klein-Gordon equation are found. The existence of a maximum relativistic correction of 2 is thus 
indicated. The normal relativistic correction is given by the usual solution. A certain Hilbert Space is used to find the 
solutions using a group theory taught at LSU and the Texas Method of Math also taught at LSU. The usefulness of group 
theoretical manipulations in Hilbert Space is indicated. A lemma is proved using this group theory that predicts a charge of 
+/-1 is the only values of charge possible. The usefulness of the second solution to the Klein-Gordon equation of a 
maximum of 2 for the relativistic correction is basic to the mass predictions in [3]. The fact that the energy reaches mc^2 
indicates a dipole spinning at velocity c. The dipole is spinning in a magnetic field created by other particles so it creates 
charge. 
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Introduction 
Using the Texas Method of Math and working with a not necessarily commuting arithmetic field where operators do not 
necessarily commute and constants and variables do commute (as an example a Hilbert Space used here) certain 
conclusions can be derived. This is a form of group theory as taught at LSU in Quantum Mechanics in the Spring semester 
of 1967. A different solution to the Klein-Gordon equation is obtained from the group operations. The common solution is 
also found. The value of group theoretical manipulations is shown and is recommended for derivations involving energy 
states. In an unpublished homework paper the solution of E=-13.6/n^2 ev energy states of the hydrogen atom was found 
using the Schrodinger equation and one assumption on a Hilbert Space using this group theoretical approach. 

An application of this approach is found in [3] deriving the sole values of charge as +/-1. To review with E constant and 
V=qq/r: 

2E=qq/r r=n^2. The derivative of this equation DV=D2E=qq’+q’q where E is stepwise constant DE=0 gives 2qq’=0 
Integrating c=q^2 or where one solution is one: q=+/-1 the sole value of charge. This is important in measuring the mass of 
HEP and clarifies the derivation of particles. Care should be taken when dealing with more than two particles or 
continuous theories such as thermodynamic properties. 

Derivation 
The Klein-Gordon equation[4] is:  

c^2p’^2  + (mc^2)^2 =E^2 

Where (p’^2)=(-ihᵟ)^2[5] 

Let p=hᵟ 

Note the minus sign introduced by (-i)^2 

m^2c^4-c^2p^2=E^2 

Because mc^2 commutes with cp because mc^2 is a constant, the following is true: 

(cp+mc^2)(-cp+mc^2)=E^2 

Two energies are found: 

-cp+mc^2=-E and cp+mc^2=E 
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dividing by mc^2 and solving for E 

-E=mc^2(1-cp/mc^2) and E=mc^2(1+cp/mc^2) 

Where T, E and V are taken to be positive. 

And for constant E and a potential energy V recalling E=+/-13.6/n^2 [1]:  

The Relativistic correction is +/-cp/mc^2 so that:  

 

+/-E’=E(1+/-T/mc^2 )   

The Schrödinger Equation is:  

T-V=-E    

Where E’=E(1+E/mc^2), E  is the non-relativistic QM solution standing on the particle and E’ is the energy as viewed from 
a distance. 

Where -E’=E(1-E’/mc^2), E’ is the non-relativistic QM solution standing on the particle and E is the energy as viewed from 
a distance: E=-E’/(1-E’/mc^2). This is the common solution. 

Therefore the maximum relativistic correction is 2 or ∞. 

Results 
A use for the relativistic correction of 2 is found in the calculation of the electron mass and imbedded in the masses of all  
other particle masses. 

13.6ev137(137)=255258ev[3] 

255258(2)=510516ev(electron) 

2 is the relativistic correction 

510516ev(137)137/(10)=958mev(proton) 

10 is the conversion from nm to A for r: E=13.6/r 

The rest of the particles are 0.958Gev n^2 n=1,2,3,....1/1,1/2,1/3,.... 

It can be seen from the electron mass that the maximum relativistic correction of 2 has a use and that when the energy of 
the particle becomes mc^2 a new particle is formed. The deviation of predicted masses for the proton and the electron by 
2% and 0.1% may be significant. 

At E/mc^2=1/2 the energy is doubled for the common solution and at mc^2 the energy is doubled for the solution 
E=E’(1+E/mc^2) which is valuable when calculating the masses of common particles as seen above. The masses of all 
the other known particles and some not found in experiment [3] depend on the factor of 2. The fact that the energy 
reaches mc^2 indicates the probability of a dipole spinning at velocity c. The dipole is spinning in a magnetic field created 
by other particles so it creates charge. 
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