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Photo-reactions excited by visible light play important roles in porphyrin derivatives for
photo-synthesis, retinal proteins for light sensor, etc. It is important to elucidate their
primary reaction mechanism for their further development and improvement. For the
study of those primary reactions in visible region, we have developed broadband visible
sub-10-fs pulse laser which can perform the transient absorption spectroscopy covering
most of the visible spectral region. The development of the broadband laser and
multi-channel detection system allows us to study probe wavelength dependence of the
dynamics in single scan of measurement. Moreover, the ultrashort pulse duration can
detect signal modulation caused by real-time molecular vibration which visualizes the
molecular structure change during the reaction via observation of vibrational dynamics.
The sub-10-fs pulse lasers were developed for visible and near ultraviolet spectral
region and used to study the primary reaction dynamics of bacteriorhodopsin

(light-driven proton pump) and heme protein, respectively.
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