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Middle range all-fiber Coherent Doppler LIDAR (CDL) system for wind sensing
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Abstract: Middle range all-fiber Coherent Doppler LIDAR (CDL) system has been developed for wind sensing. A
newly developed Er3+/Yb3+ fiber MOPA (Master Oscillator Power Amplification) source has enabled transmitting
optical pulse to be performed its pulse energy of several tenth micro joule, which was previously limited up to several
micro joule because of Stimulated Brillouin Scattering (SBS) in an optical fiber. The new all-fiber CDL has
successfully measured maximum range for wind velocities up to 8km which is about 5 times as long as the measurable
distance of a few kilometer in a conventional all-fiber CDL.
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Fig. 1 Block diagram of middle range all-fiber CDL system
Real bold line indicates polarization maintaining fibers and broken bold line means the non-polarization

maintaining single mode fibers.



Fig2 12, HiE#fERk CDL %% @iié%tljﬁ/wxj’umﬁl ERERE, ko7 7 A A CDL
(LR- 05FC) L DOHEETRT, 27UV AR IR LA 4kHz (2B T, B — 27 3T —90W, /UL AT R
X —58ud, 7LV ANE 600ns 233 Hbivlc, RGO — 27 U —0R) 9 fEITHY T 5,
FH OV RFEIHIC SBS A BLIVZR SN0 o7z, 2OV REOEMEIC LY =27 U —
%imﬁﬂé’&f SBS L & VMEZ G L7 & Z AK 125W 72 o 72, Gk k4 54 %h o 7 wif&Etb~2.1
2. ANMEREHR~B.TENOIEESNS SBS OHIE £ 12(FICBL —HT AR LLEZ NS,

100 ; ;
= 80 oo
= 60 ;gng range all-fiber CDL
o OV [ """ "W T e T T T T T T [
z |
£ 40 SRR
= Conventianl
20 ,,,,,,,,,,,,,,,,,,,,,,,,,,, _________
g‘ } all-fiber CDL
S 0 3 ‘
_20 1 1
0 1 2 3 4

time[ps]
Fig.2 Optical pulse shapes of the new and conventional all-fiber CDL system
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Fig.3 time series data of transmitting optical power as well as monitoring power for stabilizing SOP.
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Fig.4 The comparison of the range performance between the new and conventional all-fiber CDL
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Fig.5 time series data of LOS wind velocity and SNR
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