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Mechanical Control of Optical Responses in Interparticle Gaps
for Development of Optical Stress Sensing
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This study reports the development of optical stress sensing using ITO nanoparticle films
(ITO NP films) based on surface plasmons in the infrared (IR) range. The IR reflectance of ITO
NP films show linear optical responses by applying uniaxial tensile strains, which were related
to strain properties induced on the surfaces of PDMS sheets. Furthermore, one-dimensional
nano-cracks were observed in the NP films under the mechanical strains. The crack structures
resulted in anisotropic change in reflectance (in-pane polarized reflectance). In addition, the in-
plane stress states were successfully detected by changing reflectance of the ITO NP film when
the sample with a circular hole are used. Finally, the ITO NP films acted as flexible stress
sensing.
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