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Developments of many-dimensional quantum dynamics for chemical reactions
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We have established a theory and practical methods to propagate a wavepacket in
the level beyond the leading term of the WKB approximation. Our wavepacket is of the Maslov-type, which
is a product of a quantum phase due to the action integral and a component describing the internal
diffusive motion within it. This packet is propagated along a single (classical) action surface, and
hence is called Action Decomposed Function (ADF). It has been shown that the equation of motion for ADF,
which is linear, is of a sum of the spatial gradient of the classical momentum field (momentum gradient)
and quantum diffusion kernel with an imaginary diffusion constant. We have shown the mechanism (and its
practical method as well) for quantum diffusion to smooth away the singularity that inherently manifests
itself in quantum-classical correspondence as in semiclassics like the primitive WKB theory, and thereby
a novel way of understanding of quantum mechanics is suggested.
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