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Installation of DFB-LD into Doppler Lidar

Shohei Shimada' and Tatsuo Shiina!
'Chiba Univ., 1-33 Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

Abstract:

We have focused on bulk DFB-LD which is high power of >1W and narrow spectrum width of <10pm to install it
into Doppler lidar. We measured characteristics of output power and coherence length by using optical interferometer.
As aresult, on the LD drive condition of temperature 35°C and drive current 2A, the bulk device of DFB-LD could be
derived at output power of 1.75W and coherence length of 0.8m. It is possible to install it into the Doppler lidar. Then
we carried out Doppler measurement with this bulk DFB-LD by using a moving target. In this experiment, we
introduced a rotating device to move a retroreflector in constant speed, which was changed from 0.5m/s to 10.3m/s.
Doppler shift frequency due to the moving retroreflector was changed linearly due to the target speed. The calculated
speeds from Doppler shift measurement showed a good agreement with actual target speeds.
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Table.l1 Specification of the DFB-LD bulk device.
Hamamatsu Photonics
976nm DFB-LD

Manufacturer

Model number

Center wavelength 974nm
Output power 2.7W [CW:max]@3A
Spectrum width ~ 10pm
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Fig.1 (a) DFB-LD bulk device (b) Output optical power
change against the LD drive current.
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Fig.2 Coherence length depending on temperature and
drive current.

abt— LU RAEORIEMARETIE, ANEREET
BREIZSUEZEaE— LYy 2AEOEERREIN T
5. AWERIADEX o — LY AEREL /DS
<RV, ZOFIBOANERTIEaE—L U AER
K& wdEm, FHERESFVEaIE—-LVUZE
NREL HEMBELNEZ. LER-T, HAOD
KEIHLEBL T, ELEE 35C, REIER 2A %

CODFB-LD%# Ky 79— A4 X—ONFEE LTH
WHBROBREN S L L2, %I LD At =2 2
— NEREBIZITY, 2 b —L U 2AERFERILE &
Z A, CCD A AZIT L 280 TIEiAK 0.7m, PDIZ
LD FWEBEOBRNTIERK 0.8m L7252 L%k
WLz, ImiZiEkiEerozbom, Ry 7T —
FTAX—HREELTHEHATE D LB L, @iz
XAy 7T —RHEDOER~ELHEDT-.

3. MRICKDB Ry TS —HREER
BRI E D Ny 77—y 7 hoxAELLT, U b
ol 7Ly X —%HRrANTBEEEEE VT &
Bt %R % Fig3 077, 2RI ELEOae—1
ARFHMCBT D~ r Y T HF OB REE
7%V b7 L lEERZIT-LDT
bbb, ZTHBIZIETPDZHWE., V7 L7 X —0H
H5% 62rpm~ 1244rpm |29 % Z & T, HGE 0.5m/s~

. ——" o

I’J_/Rotating dQ

|
° |
ND Filter (10+5)
H Half Mirror

DFB LD U U U
Retroreflector

Collimator Lens2

Spectrum analyzer

Collimator Lens1

H 260 + 130 mm

Half Mirrol 260 mm

j 130mm

_
S—
Fixed M’\I& H Fixed Mirror2

Fig.3 Doppler measurement using moving target.
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Fig.4 Comparison between actual target velocity and
calculated velocity from Doppler shift measurement.
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