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Lubrication film thickness sensor with sub-nanometer resolution applying MIM
metamaterial structure
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In this study, we aimed at a highly sensitive lubrication film sensor that
applies the MIM (Metal-Insulator-Metal) metamaterial structure, and conducted theoretical studies
using simulations and fabrication and evaluation of sensor elements. The lubricating film between
the metal nanodot array formed near the sensor surface and the metal surface to be contacted can be
regarded as a dielectric layer in the MIM metamaterial structure. The change in the thickness of the

dielectric layer can be detected as the change in the resonance wavelength of the MIM metamaterial.
A sensor element in which a metal nanodot array was sealed in a SoG (Spin on Glass) film was
manufactured and the reflectance spectrum was measured. It was confirmed that the resonance
wavelength changed with the change in the distance from the metal to be contacted.
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Metal-Insulator-Metal structured optical force sensors with thin polydimethylsiloxane
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