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The fundamental problem of classical dynamics™" in the complexified space and
non-integrable tunneling phenomena
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First, the transition process from the instanton tunneling, the typical
tunneling process in integrable system, to the non-instanton (NI) tunneling process is elucidated
by developing a renormalized perturbation method. The remarkable characteristics of the NI tunneling

process Is clearly explained as an unrenormalizable action of the resonant interaction. Next, the
Stokes geometry, which provide rich information for solving an essential difficulty interent in our
complexified semiclassical method, is clarified for a quantum map system in the ideally chaotic
regime (the so-called horseshoe limit). Finally, a new method for investigating quantum chaotic
mixing from the auto-correlation characteristics is proposed, and the lifetime in which classical

chaotic mixing is maintained in the quantum counterpart is shown to be much longer than the one
which has been conjectured so far.
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