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We have developed a strain control method, which is the core technology of
this research, in which the suspended thin film is vibrated in a liquid medium and the in-plane
strain in the film is controlled by the drag force resulting from pressure difference between the
upper and lower surfaces of the film. Furthermore, vibration-in-liquid experiment in which a
suspended foil strain gauge was immersed in fluorine-based inert liquid, revealed that strain gauge
signal well synchronized with input signal over the frequency range from 1 to 50 Hz, confirming the
generation of strain. We also developed a micro-photoluminescence imaging device for thin film
vibrating in liquid, and fabricated suspended single-layer and multi-layer MoS2/h-BN/PMMA thin
films. Finally we constructed a phase-sensitive imaging system by detecting the time modulation of
both strain and light polarization.
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