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Development of thermal property evaluation method of transparent
electrode-polymer substrate layer by thermal wave microscope system
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Since the transparent electrode and the transparent polymer substrate have
low light absorptivity, the conventional photoacoustic microscope could not form a heat source in
the material. In order to solve this problem, high efficiency of thermal wave excitation was
studied, and a backing material was used as a method of forming a heat source in the transparent
electrode. The method of absorbing the laser light transmitted through the transparent electrode by
the opaque backing material, generating a thermal wave there, and estimating the thermal diffusivity

of the transparent film was studied from both theory and experiment. By changing the modulation
frequency of the irradiation laser light and measuring the generated signal phase, the thermal
diffusivity of the transparent layer could be easily measured. The obtained values are consistent
with the literature values, and it is clarified that the proposed method can be a simple thermal
diffusivity estimation method.
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