Answer to Electromagnetism Example Question 25

ThisisNOT meant to correspond to the result for any actual object —it’sjust asmple
mathematical form to easily enable the calculation of R, ,Wand D.

To find the total power radiated, P, we must integrate the time-averaged Poynting
vector over a spherical surface surrounding and centred on the object:
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where, in spherical polars, da=r*sin6 dé der .
Thus we obtain
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[The simplesin®d typeintegral was previously performed in doing Example
Question 1.]

The radiation resistance is defined viathe relationship:
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which, in this case, means that P:%ISR =Clm* or R =2Cm* =98.7 Q with

C=5Q asgivenin the question.

S,y has amaximum in the equatorial plane where 8= n/2 and falls to half this peak
valuewhen €= /6 , 51/6 when sin@ = 1/2. This means that the beam width, W= 2r/3
or 120 degrees.

peak power/area

Thedirectivity isgivenby D = .
average power/area

The peak power/areais obtained in the equatorial planewhen 8 =71/2,sin 8=1 and
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smaller than the standard result for a Hertzian half-wave dipole of 1.5 or the half-

wave dipole result of 1.64 aswould be expected given the siné dependence.

Thus D = and with R, = 98.7 Q thisgives D = 1.27 somewhat



