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Creation of Thermal Lens Detection Device for Extended-Nano Space Based on Wave
Optics
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Recently, analytical chemistry has been miniaturized as represented by
microchemical chips and single cell analysis. Our group studies novel analytical devices including
immunoassay and chromatography using extended-nano (10-1000 nm) space and developed a differential
interference contrast thermal lens microscope (DIC-TLM) to detect nonfluorescent molecules. Although the
DIC-TLM can detect heat that is produced by nonfuorescent molecules through optical absorption and
nonradiative relaxation sensitively, the problem was that the system was large and design of the optics
was difficult. Therefore, in this study, a Mach-Zehnder interferometer was fabricated using optical
waveguide on a glass chip for device integration of DIC-TLM. The device developed in this study is
expected to replace spectrophotometers which are used as detectors of liquid chromatography. Furthermore,
the device explores a new field of device engineering which integrates fluidics, optics and electronics.
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