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4. Field equivalence theorem in vector electromagnetic waves. 
 
The previous results show that the surface integral produces the contribution with (-) sign of the 

direct contribution from the source inside. This will be verified. 
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These are verified as follows. 
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Similarly, 
 
 
 
 
 
 
For observer outside, canceling effects. 
 
                                              Q.E.D. 
 

Field equivalence theorem for EM fields  

 
*1, *2, *3 (Three terms) 

    
*4, *5, *6(Three terms) 

 
*1, *2, *3 (Three terms) 

 
*4, *5, *6(Three terms) 

 
 
 
If there are no source outside of V,  *4 + *5 + *6 = 0  for observer inside of V. 
If there are no source inside of V,   *4 + *5 + *6 = 0  for observer outside of V. 

 
 
For observer outside of V,  *1+ *2+ *3+ *4 + *5 + *6 = 0,   
irrespective of environment outside of V. 
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Introduction of equivalent surface currents defined by tangential electric 
and magnetic fields. 
 
After substituting  
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We have followings.     
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We can conclude that  
Fields can be uniquely determined by the Sources inside V and on S only. 
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Appendix ｎ：外向き 
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