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1 Introduction
The purpose of this contribution is to describe the short term power imbalance of two transmit antennas consisting of electric dipoles. We derived the radiation power expression as a function of current distribution, and find that it is reasonable to model the radiation power of the two antennas being roughly equal. 
2 Derivation of short-term antenna radiation power
An electric dipole is a system composed of a pair of equal magnitude but opposite sign electric charges connected by a transmission wire of a certain distance.. Here we discuss the radiation behavior of the dipole.

We consider a very short straight line of length 
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, with 
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much shorter than the wavelength 
[image: image3.wmf]l

. The current flowing over the line 
[image: image4.wmf]dl

 is assumed equal-amplitude and co-phased. Opposite charges with equal magnitude appear on both ports of current cell, one port is +Q, the other port is –Q. Since we consider the antenna as the summation of electromagnetic fields of many dipoles, if we can find the electromagnetic field solution of dipoles and find the distribution on antenna, then we can analytically derive the electromagnetic field generated by antenna.

The retarded potential formula is 
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As we know, the line current has the formula 
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is the current density, 
[image: image8.wmf]dS

is the cross section area of wire, dV’ is the integrating measure corresponding to x’), as the current is harmonic wave, so the integral result of (1) is
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In the sphere coordinates, 
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, so from (2) we derive
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Then we get
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According to the vector expression 
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We substitute (4) into 
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So the magnetic intensity generated by electric dipole is
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According to Maxwell equation: 
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, (6) can be presented in the following expression:
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Then the electromagnetic field generated by dipole is derived from (6) and (7).

From the above derivations, we get the average Poynting vector 
[image: image19.wmf]S

 from definition as the following 
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We suppose a sphere center about the electric dipole, then we integrate to the sphere with 
[image: image21.wmf]S

, we get the radiation power 
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 as
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Considering the wave-number
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As 
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 is a function of 
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 where 
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 is 2GHz and 
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 is the initial phase of the current, when we take 10ms switching period as an average time, we think the expectation of radiation power of the two transmit antennas are roughly equal.

3 Conclusion

This contribution derived the antenna imbalance for a reference case where electric dipoles are used as transmit antennas. The analytical results show that when we take the 10ms switching period as an average time, the expectation of radiation power of two transmit antennas are roughly equal.
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