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Theoretical analysis of bending vibrational modes of linear polyynes: the

ng+m, combination band intensity derived from electron density motion
caused by the terminal CCH bending.

(OMasafumi Tsuyuki®, Hideto Kanamori®, Satoshi Yabushita' (Keio Univ.!, Tokyo Tech.?)

[Abstact] Based on Matsumura and Tanaka's study'*?, we can represent ngtm, combination
band of polyyne (H-[C=C],-H) with the first overtone of local CCH bending mode. We have
calculated absorption intensity of my + m, combination band of the polyynes (n=10) using
local CCH bending mode, and found that the absorption intensity increases as the chain length
(n) increases. This feature also appears in the experimental values, however, there are no
detailed theoretical explanation. In this study, we investigated dipole moment functions for
the local CCH bending mode to explain n dependency of the absorption intensity of ng + m,
combination band. As a result, we found that n dependency of the absorption intensity comes
from = orbitals on carbon chains of polyyne which is easy to distort.
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