Problem 6.27 A Hertzian dipole is a short conducting wire carrying an
approximately constant current over its lengthlf such a dipole is placed along
the z-axis with its midpoint at the origin, and if the current flowing through it is
i(t) = lpcoswt, find the following:

(a) The retarded vector potentiﬁl(R, 0, @) at an observation poif@(R, 8, @) in a

spherical coordinate system.

(b) The magnetic field phaset(R, 6, ).
Assumel to be sufficiently small so that the observation point is approximately
equidistant to all points on the dipole; that is, assighe R.

Solution: N
(a) In phasor form, the current is given bby= ly. Explicitly writing the volume
integral in Eq. (6.84) as a double integral over the wire cross sectiora aiuigle

integral over its length,
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wheres s the wire cross section. The wire is infinitesimally thin, so fRais not a
function ofx ory and the integration over the cross section of the wire applies only to
the current density. Recognizing thbt Zlp/s, and employing the relatioR’ ~ R,
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In spherical coordinate&,= Rcosf —ésine, and therefore
A — (Rcosd — Bsing) 1o - ik
A = (Rcosb esm9)4nRe .
(b) From Eq. (6.85),
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