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Abstract：Based on the relativity of complex electromotive time-space, the paper deduced 

that the frequency of electromagnetic wave is related not only to the relative velocity of the 

reference system, but also to the potential of the reference system, that is, the effect of frequency 

shift. The redshift effect of ele3ctric potential and Doppler effect of the special relativity are its 

special cases. The redshift effect of electric potential is a new redshift, and plays an important 

role in cosmology. 
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For a relatively steady observatory A，the frequency   of electromagnetic wave  from a 

steady radiation source and  the frequency    from a moving radiation source are different. We 

can get the equation of Doppler effect of the relativity [1]： 
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Where,   is the motion velocity of a radiation source relative to the observer,   is   the 

included angle between v and the linking lines of the observer and the radiation source. 

Now we discuss that the reference system where the radiation source is located is a 

complex electromotive inertial reference system [2], that is, relative to the observer, it has not 

only relative motion velocity, but also relative electric potential. Considering the factor of 

electric potential, applying the method used in the reference [1], conducting again deduction, 

we can get the formula for frequency shift of the relativity of complex electromotive time-

space. 

As shown in figure 1, suppose the motion velocity of a satellite is v，relative to the 

observer, the electric potential of the satellite is  ， in the interior there is a set of 

electromagnetic wave generator, the generator emits pulses in its static system. Two 

successive pulses are emitted from the positions          ，their emission moments are 

recorded as   and     The time interval of the two pulses is   and is equal to     in the inertial 

system of the satellite，but in the inertial system of the observer is   time bigger than    . 
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Here,   is the factor of time expansion.  And according to the formula of  time expansion of 

the relativity of complex electromotive time-space [2], there is： 

                      (2) 

Where，   
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Fig.1 

 

 
 
 is the limit electric potential； 

V is the motion velocity of the satellite； 

The time required for the two pulses to arrive at point o is respectively 
  

  
         ， 

therefore, the measured time interval    between them is defined by the following equation： 
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When the period of electromagnetic signal is very short,       is very small，if the 

distance       is much  smaller than   , there is： 
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Therefore by substituting it into equation(4), we get： 
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Because    
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 ，so the formula for frequency shift effect of the relativity of 

complex electromotive time-space is: 
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When    ，we get the formula for Doppler effect of the special relativity. 

When    ， we get the formula for frequency shift effect of the relativity of electric 

potential： 
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The redshift Z induced by Doppler effect of the relativity of complex electromotive time-

space is： 
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When    ，we get  the formula for redshift  Z of electric potential: 

   
 

√   
 
 

  
  

            (10) 

The frequency shift effect of the relativity of electric potential is related to the absolute value 

of electric potential and not related to the polarity (positive or negative) of electric potential. It is 

can be seen that   . Therefore, the frequency shift effect induced by electric potential is only 

redshift, not blue shift. So it is called redshift effect of electric potential. The effect has important 

application in cosmology, and will be discussed in other paper. 
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