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Abstract:



We present a new method for calculating state-to-state reaction
probabilities for chemical reactions. The method is based upon the
bipolar counter-propagating wave methodology (CPWM) for
multi-dimensional scattering [J. Chem. Phys. 129, 084103 (2008)].  The
new approach here involves a reaction path Hamiltonian formulation the
CPWM, where a given stationary state is decomposed into both
scattering and bound state components; the scattering wave function is
further decomposed into a pair of bipolar components that move with
positive and negative momentum, respectively, along the reaction path.
 The bipolar components are determined by a set of coupled equations
of motion whose steady-state superposition corresponds to the
scattering wave function of interest. The bound state components can
be determined by solving the adiabatic eigenvalue problem; this can be
performed with numerical methods or approximation strategies. The
advantage of our approach is that the scattering wave function is
determined without the need for complex absorbing potentials at the
boundaries.
