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a) Show that the volume magnetization current density Jm is zero inside the cylin-
der, while the lateral surface of the cylinder carries a surface magnetization current
density Km, with |Km| = |M|.
b) Find the magnetic field B inside and outside the cylinder, at the limit h→∞.
c) Now consider the opposite case of a “flat” cylinder, i.e., h ≪ R, and evaluate the
magnetic field B0 at the center of the cylinder.
d) According to the result of c), limR/h→∞B0 = 0. Obtain the same result using the
equivalent magnetic charge method.

5.6 Charged Particle in Crossed Electric and Magnetic Fields
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Fig. 5.4

A particle of electric charge q and
mass m is initially at rest in the pres-
ence of a uniform electric field E and a
uniform magnetic field B, perpendicu-
lar to E.
a) Describe the subsequent motion of
the particle.
b) Use the above result to discuss the

following problem. We have a parallel-plate capacitor with surface S, plate sepa-
ration h and voltage V , as in Fig. 5.4. A uniform magnetic field B is applied to
the capacitor, perpendicular to the capacitor electric field, i.e., parallel to the plates.
Ultraviolet radiation causes the negative plate to emit electrons with zero initial
velocity. Evaluate the minimum value of B for which the electrons cannot reach the
positive plate.

5.7 Cylindrical Conductor with an Off-Center Cavity
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Fig. 5.5

An infinite cylindrical conductor of radius a has a
cylindrical cavity of radius b bored parallel to, and
centered at a distance h < a−b from the cylinder
axis as in Fig. 5.5, which shows a section of the
conductor. The current density Jis perpendicular to,
and uniform over the section of the conductor (i.e.,
excluding the cavity!). The figure shows a section of
the conductor. Evaluate the magnetic field B, show-
ing that it is uniform inside the cavity.


