2022 2023

Near-field detection of Goos-Hanchen shift for highly sensitive single molecule
sensing
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In this project, we will integrate near-field detection for the first time
in the world in a refractive index sensor based on Angular Goos-Hanchen Shift (A-GHS), a new
analysis method, and improve the sensitivity expressed in molar concentration. We have developed a
new method with the aim of innovatively improving this and making it possible to express the
sensitivity at the number-of-molecules level. In FY2022, we upgraded the previously developed A-GHS
system at room temperature and atmospheric pressure so that it can measure in a liquid environment
with biosensor applications in mind, and develop a cell for a liquid environment using PDMS. In
FY2023, we designed and developed a method to detect weak near-field components from extremely
strong background light with high efficiency by lock-in detection of the near-field scattered light
of the A-GHS beam.
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