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We can find the radiation resistance of an oscillating magnetic dipole

produced by an AC current in a circular wire loop of radius b in the same
way as for an oscillating electric dipole. The average power radiated by the
magnetic dipole is the integral of the intensity over a sphere, so we have
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The resistance R required in the wire loop to generate the same power
loss through heat is given by P =

〈
I2〉R where the current is

I (t) = I0 cosωt (5)

with the maximum current I0 given in terms of the maximum magnetic
moment m0:

I0 =
m0

πb2 (6)

Since the average of cos2x over a complete cycle is 1
2 we get
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where in the fourth line we used ω/c= 2π/λ.
To compare this to the electric dipole’s radiation resistance, which is

given in terms of the length l of the wire joining the two charges as:
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we can take l = 2πb so the lengths of wire in the two cases are the same.
Then
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Since we’re assuming that b� λ, Re�Rm.


