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abstract
A super-resolution microscope having high sensitivity especially
in the near—-infrared region has been constructed to establish
methodology for measuring the early events of photosynthesis with
high spatiotemporal resolution. We employed an optical
configuration for controlling the temporal separations of laser
pulses, which plays a crucial role to attain the efficient

stimulated emission rate from fluorophores. The fluorescence




depletion rate of 80% has been attained and thus clear images with
super-resolution beyond the diffraction limit have successfully
been obtained. Spectrally-resolved four-wave mixing signals have
also been measured to obtain the information about optical
nonlinearity and internal conversion rates of photosynthetic
pigments having complicated energy structures. A possible
involvement of a dark state around 200 fs after the optical pump

has been discussed experimentally and theoretically.
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