FT-IR study of photo-induced phase transition in organic charge-transfer crystal of TTF-CA
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Charge-transfer (CT) complex of tetrathiafulvalene-p-chloranil (TTF-CA) crystallizes into a mixed-stack structure; the crystal exhibits a characteristic phase transition accompanying the ionicity change of the molecules from neutral to quasi ionic state.  Koshihara et al. [1] have found that photo excitation of the ionic phase leads to a phase transition into the neutral phase.  In the ionic phase, TTF (donor, D) and CA (acceptor, A) form intimate pairs (DA pairs) along the stack.  Thus, dissociation of the DA pairs is considered to be essential in the primary process of the photo-induced phase transition.  Infrared (IR) optical transitions like CT absorption and molecular vibration bands are useful probes for deducing the photo-induced changes in the DA pairs.

[image: image1.wmf]In this work, we have measured Fourier-transform IR-reflection spectra of TTF-CA crystal under the excitation by 532-nm laser beam at 6 K.  Figure 1 shows IR-reflection spectra measured with and without the laser excitation.  The laser excitation with the power (P) of 6.1 Wcm-2 led to the appearance of a peak at 1640 cm-1, which is ascribed to the stretching vibration of the CA’s carbonyl group in the neutral phase.  Simultaneously, the intensity reduction of the CT band and the broad reflection band from 1400 cm-1 to 1300 cm-1, which is ascribed to the ag-mode vibration of TTF+, were induced.  These spectral changes demonstrate that the phase transition was induced by the laser excitation.  On the other hand, the moderate excitation with P=3.2 Wcm-2 induced only changes in the intensity of the CT-band and the ag-mode band but not the phase transition.  The result implies that there is a threshold power for inducing the phase transition.  Moreover, the results show that the laser excitation gives rise to large modification of the DA pairs even at the lower power than the threshold. 
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Figure 1:FT-IR spectra of TTF-CA crystal measured with and without 532-nm laser excitaion.








