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Abstract

The motion of a single charged particle in the space outside of a compact region of steady
currents is investigated. The charged particle is assumed to produce negligible electromagnetic
radiation, so that its energy is conserved. The source of the magnetic field is represented as a
point multipole. After a general description, attention is focused on magnetic fields with axial
symmetry. Lagrangian dynamical theory is utilized to identify constants of the motion as well as
the equations of motion themselves. The qualitative method of Stermer is used to examine
charged particle motion in axisymmetric multipole fields of all orders. Although the equations of
motion generally have no analytical solutions and must be integrated numerically to produce a
specific orbit, a topological examination of dynamics is possible, and can be used, a la Stermer,
to completely describe the global aspects of the motion of a single charged particle in a space
with an axisymmetric multipole magnetic field.







































































































