FElectrodynamics Qualifier Examination

January 10, 2007

. This problem deals with magnetostatics, described by a time-independent
magnetic field, produced by a current density which is divergenceless,

VvV.-J=0.

Further, we are describing a nonmagnetic medium, so the relative per-
meability u = 1.

[2 pts.] Show from Maxwell's equations that in the radiation

gauge, where
V- -A=0,

the vector potential satisfies
4
~V?A =27,
c

in Gaussian units.
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/(,55 [2 pts.] Show this equation may be solved as

A(r) = 1/af?’r’——']gi)—
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;/(c)) [3 pts.] Now consider a sphere of radius a centered on the origin,
\__/ which carries a total charge e distributed uniformly on its surface,
and which is rotating with angular velocity w, so that the velocity
of a point r’ on its surface is v = w X r’. Use the result of part 1b
as well as the Legendre expansion
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for |r| < a = |r|, with v being the angle between r and 1, to
compute both the vector potential, and the magnetic field inside
//\\ the sphere.

‘/ (d)/ [3 pts.] Proceed in the same way to compute the vector potential
" and the magnetic field outside the sphere. What is the magnetic
dipole moment of a rotating charged spherical shell?
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