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Ultrahigh performance spectroscopy based on nonlinear optical heterodyne detection
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In this study, we have proposed and confirmed the principle of "nonlinear optical
heterodyne detection” based on nonlinear output of a photodetector. We also have investigated its
applications. The proposed method is expected to realize wide-band, polarization-independent, and
high-resolution spectroscopy. We have confirmed the principle by sensitively detecting the spectra of a
light transmitted from a sample. Furthermore, we have got an idea of applying the method to distance
measurement. We have detected the reflection point at the end of 50-km optical fiber. We have also
measured a small displacement with this method. These techniques are applicable to measurement of
refractive index change and concentration change for a sample. In this study, we have successfully
confirmed the effectiveness of the proposed method.
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Single laser diode

Linewidth
Av~S5 kHz
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