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Nonadiabatic molecular dynamics simulations of photo-induced transition from neutral to ionic
phases in TTF-CA organic molecular complex ('School of Advanced Science and Engineering,
Waseda University, *Waseda Research Institute for Science and Engineering, Waseda
University) OTatsuki Hanada,' Hiroki Uratani,! Hiromi Nakai ' 2

TTF-CA is a quasi-one-dimensional organic charge-transfer complex composed of a donor
molecule, TTF, and an acceptor molecule, CA. TTF-CA exhibits a photoinduced N-I phase
transition (N-I PIPT), in which the paraelectric neutral (N) phase and ferroelectric ionic (I)
phase are mutually switched?. This study examined the dynamics of an N phase TTF-CA in
response to the oscillating electric field using non-adiabatic molecular dynamics simulations
with Ehrenfest technique. Time-course changes of ionicity, i.e., degree of charge transfer from
TTF to CA, demonstrated that the ionicity gets closer to 0.60, corresponding to the N-I PIPT,
when the electric field amplitude is 0.50 V/A. Moreover, Fourier analyses of ionicity clarified
the significant contribution of face distortional vibration in TTF/CA, C-S stretching vibration
in TTF, and C=0 stretching vibration in CA.
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Fig. 1 Structures of (a) TTF, (b) CA, (c) (TTF- 025160 200 300 400" 500
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Fig. 2. Time-course changes of ionicity.
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