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The involvement of 1B,  state in Car-to-BChl singlet
energy transfer

Ferdy Rondonuwu', Jian-Ping Zhang?, Takayuki Shimizu',
Kentaro Furuichi®, Ritsuko Fujii’, Yasushi Koyama®,
Yasutaka Watanabe' ('Physics Department, Faculty of
Science, Kwansei Gakuin Univ., “Institute of Chemistry, the
Chinese Academy of Science, Beijing, P.R. China, 3Chernistry
Department, Faculty of Science, Kwansei Gakuin Univ.)

We systematically determined the 1B~ energy by measure-
ments of resonance-Raman excitation profiles (RREPs) and
examined the efficiency and partition of Car-to-BChl singlet
energy transfer for all-frans neurosporene, spheroidene, and
lycopene having the number of conjugated double bond, 9, 10
and 11, respectively. The RREPs of neurosporene and spheroi-
dene exhibited the 1B~ state above the Q, state, while those of
lycopene exhibited it below the Q, state. Subpicosecond time-
resolved absorption spectra in the visible and near-infrared re-
gions of those Cars bound to the LH2 complexes were recorded
and singular value decomposition and subsequent global fitting
using a four-level model were performed. In the order of neu-
rosporene, spheroidene and lycopene, the Car-to-BChl energy
transfer efficiency decreased as 98, 92 and 30% and, they com-
pared the observed value, 88, 79 and 38%, respectively. Thus,
the sudden decrease from spheroidene to lycopene could be
nicely explained in terms of the above 1B, levels.
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