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1.5um FBG
FBG filter optimization for a 1.5um incoherent Doppler lidar

Yasukuni Shibata, Chikao Nagasawa and Makoto Abo
Faculty of System Design, Tokyo Metropolitan University

Abstract  The fiber Bragg grating filter is used for the filter of the Doppler shift detection. The measurement sensitivity of
the Doppler shift depends on the filter gradient and the bandwidth of the filter slope. In this paper, optimization of the FBG
filter used for the 1.5um eye-safe incoherent Doppler lidar is discussed. Without the influence of Mie scattering, it is shown
that wind measurement is possible from the ground to the stratosphere with 0.0005[/MHz] filter gradient. The simulation
results of the wind error on the optimal condition of the FBG filter are 1.0 m/s up to 5km altitude and 10m/s up to 20km
altitude.
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Fig.1 Slope gradient of the FBG filter as a function of the
grating length.
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Fig.2 Signal ratio r as a function of the Doppler shift at
various scattering ratio. (a) L=0.1m, (b) L=0.008m

0.014

g 0012 F — Scat. Rat!o 5

S Scat. Ratio 1

2 001

=

G 0.008

2

3

2 0006

=

5

50004

5

& 0.002

=
0 .
0001 001 01

Grating Length [m]

Fig.3 Measurement sensitivity as a function of the grating
length L.
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Fig.4 Comparison of the wind velocity error with the PMT
and the APD. (a)100shots averaged, 50m range resolution (b)
18,000shots averaged, 100m range resolution
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