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The aim of this thesis is to study the behaviour of a classical charged particle
moving in a (Q —zy)? potential. This behaviour can be categorized as either periodic or
chaotic. Numerical methods for ordinary differential equations are applied to produce
basic particle trajectories. To analyse the periodic motion, multiple-scale perturbation |
analysis is applied and we study the motion in the sense of the guiding centre approxi-
mation that is widely used in plasma physics. FermiAmaps produced from the analytic
method capture the global dynamical behaviour in the phase space of the magnetic

moment and Larmor phase. For low enough values of ) the motion is chaotic.
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