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1 Vector potential for a solenoid

A solenoid with n turns per unit length carries current I. The solenoid is oriented with its
axis along the z axis. The field produced by the solenoid is, in cylindrical coordinates,

B - Lond z inside
1o outside.

a) Using Cartesian coordinates, find differential equations that the vector potential must
satisfy inside the solenoid.

b) Assume that A, = A, = 0. Find and sketch the simplest form of the vector potential
inside the solenoid.

¢) Assume that Ay = A, = 0. Find and sketch the simplest form of the vector potential
inside the solenoid.

d) Using cylindrical coordinates, find differential equations that the vector potential must
satisfy inside the solenoid.

e) Assume that A; = A4, = 0. Find and sketch the simplest form of the vector potential
inside the solenoid.
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