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Abstract. Time-dependent dynamical systems are becoming of increased interest. I shall
present most recent results on time-dependent one-dimensional Hamiltonian oscillators.
The time-dependence describes the interaction of an oscillator with its neigbourhood.
While the Liouville theorem still applies (the phase space volume is preserved), the en-
ergy of the system changes with time. We are interested in the statistical properties of
the energy of an initial microcanonical ensemble with sharply defined initial energy, but
uniform distribution of the initial conditions with respect to the canonical angle. We are
in particular interested in the change of the action at the average energy, which is also
adiabatic invariant, and is conserved in the ideal adiabatic limit, but otherwise changes
with time. Thus the spreading of the energy distribution is related to the accuracy of
the (non)preservation of the adiabatic invariants. We shall treat the linear and nonlinear
oscillators. In the linear oscillator the value of the adiabatic invariant always increases,
implying the increase of the Gibbs entropy in the mean (at the average energy). The
energy universally has the arcsine distribution, independent of the driving law. In non-
linear oscillators things are different. For slow but not yet ideal adiabatic drivings the
adiabatic invariant at the mean energy can decrease, just due to the nonlinearity and non-
isochronicity, but nevertheless increases at faster drivings, including the limiting fastest
possible driving, namely parametric kick (jump of the parameter). This so-called PR
property will be analyzed, as well as the ABR property (local equivalent of PR). The
WKB method is employed for the linear oscillator, and the generalized nonlinear WKB-
like method for the class of homogeneous power law potentials, which allows for analytic
results to be compared with the numerical calculations.
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