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Studies on Multiple-Photon Responses of Molecules in Condensed Phase by Ultrashort Pulsed
Lasers

(Graduate School of Engineering Science, Osaka University) (OHiroshi Miyasaka

Molecules in electronically excited states play important roles in light energy conversion,
artificial and natural photosyntheses, and many photo-functional processes. Reactions of
excited state molecules start by the light irradiation as a time origin and, accordingly, detailed
dynamics and mechanism can be directly elucidated by time-resolved measurements in
principle. Information obtained from these studies can lead to the acquisition of rational
principles for the design of advanced systems and the progress of basic chemical reaction
theories. From these viewpoints, we have developed time-resolved detection methods using
ultrashort pulsed lasers and applied these to the elucidation of elementary photochemical
reactions as well as mechanisms of photo-functions in molecular systems. On the basis of these
results, we have explored new responses induced by multiphoton absorption and multiple
excitation, many of which are beyond the restriction of “one-photon, one-response of one-
molecule in the lowest exited state”. In this lecture, some of our results relating to above
subjects will be introduced.

Keywords : Photochemistry;, Ultrafast Phenomena; Time-resolved Detection; Multiple
Excitation; Multiphoton Absorption
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