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As a physical depiction of the operation of negative capacitance FET, we
clarified that formations of the depolarization electric field and a depletion layer at the
ferroelectric/semiconductor interface play important roles and have developed an accurate evaluation

method for the internal charge transfer. We also succeeded for the first time in time-resolved
imaging of the spatial propagation (THz radiation) within a sample by exciting coherent phonons and
phonon-polaritons by irradiating a ferroelectric with an fs laser. This is a new method for
evaluating elementary excitations, and the spatial mapping is extremely valuable information.
Furthermore, we observed the transformation of thermal diffusion behavior into thermal waves, and by
utilizing the wave nature of heat transport, we fundamentally eliminated the conventional framework
governed by the heat conduction equation, making it possible to design new thermal devices based on
wave principles.
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