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I consider about a situation that three of A standing wave solution of non-linear wave 

equation are exist and in the center of the solutions these standing waves are formed 

approximately as follows. 
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Where 0 is angular frequency 
x
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

、
y

y


、
z

z


are unit vectors of zyx ,, . 

http://www.tegakinet.jp/wave/stand.pdf
http://www.tegakinet.jp/wave/stand.pdf


I seek the real part of the standing waves.  
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I found that they are combinations of a couple of standing waves and one of backward 

wave or traveling wave. 

And if we make a product 21 with spin it is also a combination of a couple of standing 

waves and one of backward wave or traveling wave as follows. 
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I assume that these standing waves are traveling with speed v


. 

Where c  is the light speed. 

When we observe the time and distance from a static system that travel with speed 

v


 then 
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In the static system the time and distances are replaced as 
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I assume 21,aa  as follows  
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Where l  is the resolution of distance. 
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I assume that 

E is the energy  m is the weight   p


is the momentum 

0f  is the frequency when it is stationary. 

f  is the frequency when it is traveling. 

 

From the theory of special relativity. 
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h  is the constant of plank  

From the Quantum mechanics. 
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Therefore the frequency is proportional to the weight as 
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This is consistent with A standing wave solution of non-linear wave equation[A 

condition when the frequency is in proportion to the weight ] 
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From the Theory of special relativity the square of E  is 
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I consider  about  standing wave   as following  

 ti
ba

ba


















 0

22

11

22

11
exp 








  

Where 1 , 2 are complexes 

If   is a result of calculation as following 
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 is for the formula after this  

 
Tb is the Transposed matrix of b  

And  
Ta*

is the Conjugate transpose matrix of a . 
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If 3 , 4 is complexes that’s values are as follows 
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We differentiate   by time t  
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And we seek the gradient of   
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If  is spin matrix of Pauli 
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


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






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
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
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
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
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
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
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




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




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























 Etxp
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E
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
exp

4

3

2

1









 

t
i




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Therefore 






















2

2

mcpc

pcmc

t
i 







 

This equation is consistent with the Dirac equation.  
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