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The calculation of barrier crossing rate constants is an
important problem in chemical physics. Recent work has
focused on the non-Markovian effects where a particle (of
unit mass) is described by a generalized Langevin equa-
tion'’
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where the random force R (¢) satisfies the fluctuation—dissi-
pation theorem and U (x) is a symmetric double well potential
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with energy barrier #Q in units of k, T.

If the dynamics in the intermediate and overdamped re-
gime is solely determined by the potential near the top of the
barrier one can approximate the potential by an inverted
parabola. As first shown by Grote and Hynes'- the rate con-
stant for this case is
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where @ is the barrier frequency, krsy = (wo/2m)e ~ 7 is
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