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We study a damped magnetic oscillator, consisting of a permanent magnet in a periodically oscillating magnetic
field. A detailed investigation of the dynamics of this dissipative magnetic system is made by varying the field
amplitude A. As A is increased, the damped magnetic oscillator, albeit simple looking, exhibits rich dynamical
behaviors, such as symmetry-breaking pitchfork bifurcations, period-doubling transitions to chaos, symmetry-
restoring attractor-merging crises, and saddle-node bifurcations giving rise to new periodic attractors. Besides
these familiar behaviors, a cascade of “resurrections” of the stationary points also occurs. We make a investigation
of the bifurcations associated with such resurrections and find thelr mechanism. It 1s also found that the critical
behavior in the period-doubling cascades is the same as those in the one-dimensional map. Consequently, we think
that this magnetic oscillator may serve as a standard example to illustrate the basic ideas of nonlinear dynamics
and chaos.



