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Ultrashort UV and Visible Pulse Laser Spectroscopic Study of the Photoisomerization
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Phenomena that are too fast to be directly observed by our eye, can be visualized using fast
strobe light. Ultrashort pulse laser, the duration of which is much shorter than molecular
vibrational period of general organic molecules, has enabled visualization of the change in the
molecular structure during the chemical reaction. As typical molecular vibrations, carbon—
carbon single bond stretching mode, double bond stretching mode, and triple bond stretching
mode are appeared at about 1150, 1600 and 2200 cm™', respectively. Exciting organic molecules
much faster than molecular vibration, molecular structure of all of the excited molecules start
to change simultaneously from equilibrium structure in the electronic ground state to
equilibrium structure in the electronic excited state, resulting in excitation of coherent
molecular vibration (Fig. 1). As results, the molecular structural change during the chemical
reaction can be traced as the changes in the instantaneous frequency of molecular vibrations.
The real-time frequency change of the molecular vibrational modes can be visualized by
applying short-time Fourier transform to the measured A4 signal. Here we report that we
analyzed photoisomerization mechanism by using of ultrashort UV and visible pulse laser.
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Fig. 1 Schematic of the coherent molecular vibration
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