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In order to elucidate the dynamics and mechanisms of photochromic reactions of organic molecular
systems, a detection system with ultrafast time resolution <20 fs was constructed. Cyclization and
cycloreversion dynamics and their relation to intramolecular low-frequency vibrations were elucidated.
In addition, it was revealed that the stepwise two-photon absorption can open the effective
cycloreversion channel (> 2500 times compared to the one-photon process) in specific higher excited
states un-accessible via one-photon absorption from the ground state. By using a near IR femtosecond
laser pulse at 1.28 um with an optical microscope, one-color reversible control of the cyclization
(simultaneous 3-photon absorption) and the cycloreversion (simultaneous 2-photon absorption) was
attained.
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H. Miyasaka, Invited Lecture in International
Colloquium on Physical Chemistry, Tohoku
University, Sendai, September, 5-6, 2008.

(X&) Gt 3 1)

SFORHMZRBRL THAL D B [# X
IETIVUXTE RN 5T 7 OEF A~ & #E
fib T~ R AL SR, 7 237 1 (2009),
pp. 87-96.

Construction of Micro-Spectroscopic Systems and
their Application to the Detection of Molecular
Dynamics in a Small Domain,

Syoji Ito, Hirohisa Matsuda, Takashi Sugiyama,
Naoki Toitani, Yutaka Nagasawa and Hiroshi
Miyasaka, in Molecular Nano Dynamics, Eds. H.
Fukumura, M. Irie, Y. Iwasawa, H.Masuhara, and
K. Uosaki, Wiley-VCH, Weinheim, pp.133-154
(2009)
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