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Measurement technology on transparent sample based on standing wave optical
pulse generation

Tanaka, Yosuke

4,900,000

The aim of this study is development of new technology on measuring strain,
vibration, or temperature of a transparent or semitransparent sample. The proposed method generates
standing wave optical pulse in the sample by injecting from both sides the multimode light composed
of equally spaced spectral peaks in the frequency domain, where the spectral shape is appropriately
controlled. Monitoring the scattered light produced by the standing wave optical pulse, the strain
or temperature is measured. We used an optical fiber as a sample and successfully performed
real-time distributed temperature measurements, which proved the validity of the proposed method.
Furthermore, we also proposed and demonstrated curvature measurements using a multicore fiber Bragg
grating, noticing the similarity between the mechanism of the scattering and the reflection by a
fiber Bragg grating, which changes the center wavelength of the reflected light due to
strain-induced grating pitch change.
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