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Photo-induced stractural dynamics of proteins studied with intense mid-infrared
laser pulses

NAKAMURA, Ryosuke
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To reveal proton transfer and structural isomerization dynamics of photoactive
yellow protein (PYP), we have developed the pump-pump-probe spectroscopy: The first pump pulse at 400 nm
initiates the photocycle of PYP, the second pulse at mid-infrared modulates the vibrational states of the
chromophore, and the subsequent broadband probe pulse measures the absorption spectrum of PYP. We have
examined the effect of the mid-infrared pump pulse on the photocycle of PYP with a variety of the
frequency and timing of the second pump pulse. It is found that the effect is less than our system noise
level, 10<sup>-4</sup>. However, by using this method, we obtained the unified view of the vibrational
energy flow in the electronic ground state of PYP. In addition, ultrafast hydrogen bonding dynamics in
the electronic excited state was revealed with the femtosecond stimulated Raman spectroscopy.
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