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Adiabatic invariants and some statistical properties oftie time-dependent
linear and nonlinear oscillators
M. Robnik
CAMTP - Center for Applied Mathematics and Theoretical Phykios/ersity of
Maribor, Maribor, Slovenia, European Union, e-mail: Robniki@mb.si

We consider 1D time dependent Hamiltonian systemd #heir statistical
properties, namely the time evolution of microcanah distributions, whose
properties are very closely related to the existeand preservation of the
adiabatic invariants. We review the elements of tbeent developments by
Robnik and Romanovski (2006-2008) for the entigeyeral 1D time dependent
linear oscillator and try to generalize the restittshe 1D nonlinear Hamilton
oscillators, in particular the power-law potentidilsee e.g. quartic oscillator.
Furthermore we consider the limit opposite to thealaatic limit, namely
parametrically kicked 1D Hamiltonian systems. Even the linear oscillator
interesting properties are revealed: an initiakkitsperses the microcanonical
distribution to a spread one, but an anti-kick mtappropriate moment of time
can annihilate it, kicking it back to the microcaraal distribution. The case of
periodic parametric kicking is also interesting. &y we propose that in the
parametric kicking of a general 1D Hamilton systdra average value of the
adiabatic invariant always increases, which we erder the power-law
potentials. We find that the approximation of kitiis good for quite long times
of the parameter variation, up to the order ofmath less than one period of the
oscillator. We also look at the behaviour of therje oscillator for the case of
the kick and anti-kick, and also the periodic kinki
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