13. Electricity and Magnetism (Spring 2006)
Consider an infinitely long filamentary current (i.e., a d-function) carrying a total current I along the z-direction.
(a) Find the magnetic vector potential at a radial distance r from the current filament.

Now a non-relativistic particle of charge ¢ and mass m is fired from a radial location d with velocity v pointing in

the radial direction, away from the current filament.
(b) Evaluate the constants of the motion associated with the orbit of this particle.
(c) Deduce the maximum radial distance reached by the particle.

(d) What condition is tequired for the orbit size to be well-approximated by the usual Larmor radius expression?
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