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Amplification of ring-opening reaction in diarylethene nanoparticles by femtosecond double-
pulse excitation. ('Graduate School of Science and Engineering, Ehime University, *Graduate
School of Engineering, Osaka City University) OMatsumoto Shintaro,' Ishibashi Yukihide,'
Kitagawa Daichi,”> Kobatake Seiya,? and Asahi Tsuyoshi,'

To clarify the mechanism of the amplified ring-opening reaction in diarylethene nanoparticles
induced by nanosecond pulse laser excitation,!!! we examined fs double-pulse excitation effects
on the ring-opening reaction for a diarylethene derivative (PT, Figure 1a). As shown Figure 1D,
the reaction yield increased with the time interval of two fs pulses (each energy: 2.5 pJ) from
0 ps to 10 ps. The result supports that ultrafast heating of the nanoparticle via the nonradiative
deactivation of the excited PT molecules (the lifetime of 3 ps) is important in the enhancement
of the cycloreversion reaction yield by intense nanosecond pulse laser excitation.

Keywords : Femtosecond double-pulse excitation, Multi-photon and multi-molecule reaction;
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Figure 1. (a) Photochromism of diarylethene derivative, PT. ~ © , .| g----------- —
(b) Correlation between the conversion and the time interval of T
two excitation pulses. Dot line represents the conversion under 0 10 20 30 40 50
the single-pulse excitation at the pulse energy of 5.0 pJ. Time interval of two excitation pulses / ps
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