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Calculation of Decay Rate for Polaron and Soliton
Pair in Transpolyacetylene

Gu Zhongquan and Wang Yongliang

(Institute of Semiconductors, Academia Sinica)

Abstract

Using the multiphonon tramsition theory as applied to the problem of soliton pair
and polaron generation in polyacetylene by Su and Yu, we have calculated the decay
rate of an injected electron into a polaron and an electron-hole pair into a soliton pair.
The main distinguishing feature of our calculation is that the nonorthogonality of the
electronic wave functions in the N-electron transition is strictly taken into account.

It was shown that the nonradiative decay time of an injected electron into a polaron
by lattice relaxation is not less than 4.7X10~* s. which is comparable with the numerical
result obtained by Schrieffer et al., and that of an electron-hole pair into a soliton-pair
is more than 1X10~“s. which is in agreement with the experimental results.

The calculation of cross section for the soliton-pair photoproduction shows that the
transition for neutral soliton-pair photoproduction is forbidden that is in agreement
with the selection rule discussed by Su and Yu.





