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Relaxation of photo-mechanical crystals
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[Abstract] We prepared a new class of photo-actuators: The photomechanical properties
can be switched by structural phase transition. Upon irradiation of the light (A = 370 nm), the
crystal 2 quickly showed photo-mechanical response with a narrow displacement, however,
when heated, the crystal 2-H responded slowly in back and forth mechanical motion. The
phase transition of 2 was clearly found to be transformation of the molecular alignment from
orthogonally stacking fashion (H-aggregate) to parallel stacking (J-aggregate) of the molecule.
The spin system structures of irradiated crystals are also different between before and after
phase transition. While crystals of 2 have two spin systems, crystals of 2-H showed a high
symmetrical spin system structure. The relaxation of spin species was evaluated by using
stretched-exponential function. Crystals of 2 were found to be broad distribution including
multiple relaxations. Contrary to this, crystals of 2-H have a narrow distribution with being
close to a single relaxation.
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Figure 1. a) The X-band solid state ESR spectra of 2 (top) and 2-
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H (bottom) after photo irradiation (A= 370 nm, 34 sec). Spectra
were recorded at ananaerobic condition. Red traces represent the
simulated spectra. b) Decay of ESR signal intensity of 2 and 2-H
at an ambient (2:0O; 2-H:[0) and an anaerobic condition (2:@;
2-H:W), respectively. The lines were drawn by curve fitting
based on stretched-exponential function.
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