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[ Abstract] In recent years, an increasing amount of research effort in molecular science has
gone into elucidation of the characteristics and functions of complex molecular systems such
as living cells and energy-related materials. These studies require methods that are capable of
looking at molecules with high chemical, space, and time specificities. Space- and
time-resolved vibrational spectroscopy meets all of the requirements and is therefore very
powerful for a “top-down” approach to complex molecular systems. In this presentation, I
will present applications of the space- and time-resolved vibrational spectroscopies that we
have developed. The topics to be covered include: space-resolved Raman spectroscopy of
living cells that is combined with multivariate data analysis of hyperspectral imaging data and
with stable isotope labeling; and time-resolved IR spectroscopy of organic—inorganic hybrid
perovskite solar cells. I will also report on present recent progress along this line.
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