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Abstract This paper analyze energy transfer and Leakage Electro-magnetic Waves in Wireless Power Transfer Systems by
the radiation theory derived from Maxwell’s equations which can describe the fundamental principle of the electromagnetism.
The evolution of the radiation theory mainly have targeted at the antennae for radio communications and radars. However, the
engineering conditions have much distance between them because frequencies for Wireless Power Transfer Systems lay from
100kHz to 10MHz (A:from 3000m to 30m) which are very lower than that of radio communications and radars. Then, the
analysis showed that the energy was transferred through the coupling of the both non-radiative near field terms (proportional to
1/r’) and that Leakage Electro-magnetic Waves from the radiative terms (proportional to k?/r, k=2n/A) was generated by
double radiation constituted with both magnetic quadrapole radiation and electronic dipole radiation. Further, they also showed
that conventional methods (3m method, 10m method etc.) for radio communication could only measure non-radiative near
fields of Wireless Power Transfer Systems whose frequencies were low (theAs were long) because measurements for radiative
fields requires to enough range (r >>\) where radiative terms were more effective than any other terms.
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