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[ Abstract] Internal conversion and vibrational energy relaxation dynamics are observed for
four carotenoids, P-carotene, zeaxanthin, canthaxanthin, and astaxanthin, by femtosecond
time-resolved near-IR absorption and stimulated Raman spectroscopy. The carotenoid
molecules with a carbonyl group at each terminal B-ionone ring exhibit larger rate constants
of internal conversion and vibrational energy relaxation than those without a carbonyl group,
while hydroxyl groups negligibly affect these processes. The results suggest that energy
redistribution from vibrational modes of the conjugated main chain is accelerated because of a
partial conjugation between the main chain and the enone group of ionone.
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Fig. 1. Structure of carotenoids used in this study.
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Table 1. Time constants obtained by time-resolved near-IR absorption and stimulated Raman measurements
Sample S, lifetime / ps S, lifetime / ps ~ VER® time constant / ps
B-carotene 0.18 9.0 0.8
zeaxanthin 0.17 9.0 0.8
canthaxanthin 0.12 5.0 0.3
astaxanthin 0.15 4.9 0.3
? Vibrational energy relaxation.
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