Wind measurements by coherent Doppler lidar
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Global wind measurements by a space-borne Doppler lidar are expected to bring big progress in numerical
weather prediction and the studies on climate change. We has been conducting studies on the lasers for the space-borne
coherent Doppler lidar to observe wind and aerosol profiles. The development of the algorithm for the wind profiling is

carried out through ground based and airborne experiments. We are also making studies on the space-borne Doppler
lidar systems for demonstration of the global wind profiling.

(1]

T LD
CDL

14pm

2pm LD LD

8] Er,Tm,Ho Tm:YAG



[21.[3]

21am
Tm Ho
LuLF Gdvo
YLF
3.
(1SS) Present Concept of ISS/JEM-borne CDL
(JEM) (EF) Laser Transmitter Tm,Ho:YLF Osc.Amp. Laser Vss 7km/sec
(JEM/CDL) Output 2J/pulse >
Repetition ~ 10pps
wall-plug efficiency ~2% JEM/CDL
Telescope two telescopes directed
two different fixed angles 407km
JEM/CDL Diameter  40cm
100km Backward Beam Forward Beam
30 30
2-3m/s degrees| gegre\s
[1] .
Ground Track of Laser....soiiilieeieideecneciainntenes B, >
Fig.1. A concept of JEM/CDL
2
2 40cm
Tm,Ho:YLF (A:2.06pam)  2J 10Hz
Fig.1 JEM/CDL 10Hz
70 100km
500Kg 3kW [4]
470kg 14839W JEM 5.4kW
JEM/CDL
500W
JEM/CDL
500mJ 2m/s
Tm,Ho:YLF LD
500mJ 2
[5]
[6] Fig.2



Hz

mJ
Hz
Hz J
J
Hz J
Hz J
J
Tm,Ho:LuLF
jam
20° 3
5
H A
2.01pm g
Tm:YAG é
!
o

20

J Fig.2 Sub-scale laser

1] Height 3km | ]

|
—_—

7\ Height 2km | |
/\_,___/\WA__‘,_._A/\/‘\M e ]
S — ]

L L]

b

1 Height ikm |——"7

]
MMA’:;/\%

East Wind [\ \l/\/est wind

100 110 120
Frequency [MHz]

Reference/200

130 140

80 90 150

Fig.3 Spectral densities of 1 shot return

Fig.3 1

600m



1000
5.
1-2m/s
m
CO, HO
CO, 2]am
JEM/CDL JEM
21km LD Hz
J
J mJ
1 ’ 7 ” ’
CDL-SG ,1999.

2 A.Sato, K.Asai, T.Itabe, “Double-pass-pumped Tm:YAG laser with a simple cavity configuration”,
Applied Optics, Vol.27, No.27, pp.6395-6400, 1998.

3 . s “ Cr,Tm(,Ho) :YAG
” , Vol.25, No.1, pp.45-49, 1997.
4  “JEM 7, , JBX-96154A, 1998.

5 H.Fukuoka, M.Kadoya, K.Asaba, K,Asai, K.Mizutani, T.ltabe “Injection Seeded Hm,Ho:YLF Laser”,
SPIE Vol .4153, pp-455-462, 2000.

6 M.W.Phillips, S.W_Henderson, M.Poling , R.M.Huffaker, “Coherent LIDAR development for Doppler
wind measurement from the International Space Sation” SPIE Vol.4153, pp.376-384, 2000.



