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[ this study, [ have improved the growth method of CuCl thin film and measured the nonlinear optical
processes in order to investigate and to improve both exciton radiative decay efficiency and optical
nonlinearity.

As for the growth method base on the molecular beam epitaxy, I have reconsidered the substrate
temperature, which may cause the decline in the control accuracy of film thickness, and adjusted the
accelerating voltage of electron beam used by my original method. As the result, the quality of CuCl
thin films has been improved. In optical measurements using grown films, I have observed ultrafast decay
in the order of 100 fs in the degenerate four—-wave mixing (DFWM), which is typical nonlinear process,
and measured the dependences on incident angle and polarization of excitation pulses. [ have succeeded
in observing ultrafast radiative decay below 100 fs due to the enhancement of |ight—exciton coupling
in the configuration of s polarization where the internal reflectivity increases with incident angle
of light. [ have established the system for measuring the optical Kerr effect, which is suitable for
the estimation of optical nonlinearity and often used as the optical switching device, and measured
the spectra and response speeds. Measured spectra show several peaks similar to those of DFWM, which
are in good agreement with the calculated eigenenergies including the radiative shift in the
[ight-exciton coupling system. Furthermore, the decay time reflects the calculated radiative width
I have succeeded in demonstrating the ultrafast Kerr gate below a few 100 fs, which is three orders
of magnitude faster than that of bulk crystal, for the excitonic state with large radiative width




