Design of the incoherent Doppler lidar using a fiber filter
Yasukuni Shibata, Chikao Nagasawa and Makoto Abo

Graduate School of Engineering, Tokyo Metropolitan University

Abstract  The incoherent wind lidar employing narrow-band filters for Doppler shift component
detection uses Mie or Rayleigh scattering. As compared with the Mie lidar of the same specification, S/N
ratio of the incoherent Doppler lidar is poor because of the use of narrowband filters. We propose a Fiber
Bragg Grating (FBG) Filter for Doppler shift detection as a wavelength split filter in optical
communications, a temperature sensor, and a distortion sensor. As the FBG filter consists of a diffraction
grating, only the arbitrary wavelength fulfilling the Bragg conditions is reflected. Improvement of the
S/N ratio is expected with use of the ratio of filter transmission light and reflection light. This paper
discusses applicability of the FBG filter for Doppler shift detection.
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Fig.1 FBG filter profiles
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Fig.2 Ratio of the transmitted light and
reflected light to the Doppler shift at

various scattering ratio.
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Fig. 3 Ratio of the filter transmission signal
and scattering signal as a function of
scattering ratio.
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Fig.4 Poton counts required for 1 m/s accuracy.
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