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Study of temperature dependence of ultrafast modes

appearing in the degenerate four-wave mixing in a CuCl thin film
H.Yasuda * and H.Ishihara 4
Graduate School of Engineering, Osaka Prefecture University *

We analyze the anomalous temperature dependence of the spectral structure of degenerate four-wave mixing (DFWM) spec-

trum in a CuCl thin film, in the region beyond the light wavelength approximation (LWA) regime. In this study, by means

of the theory incorporating the nanoscale spatial variation of the radiation field, the observed spectral structure is well re-

produced by the spectra of the induced polarization of excitonic states confined in a single film. In addition, the spectral

variation with temperature of the observed DFWM signal, which corresponds to the spectral variation with phase decay of the

induced polarization, is also well reproduced, showing that the excitonic state with large radiative width is highly resistant

to the disturbing effect of the phase decay process due to the thermal vibration. This indicates that, in a specific size region

beyond the LWA regime, the nonlinear signal of the excitons is observable even at high temperature, because the radiative

decay process of the excitonic states with the large radiative width, could far outpace the phase decay process.
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