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60 km Rayleigh Doppler lidar and wind measurement
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Abstract: The near-space wind measurement is important to atmospheric dynamics, numerical weather
prediction and guarantee of aerospace system. A 60 km Rayleigh Doppler lidar was developed to measure
the wind of near space. This lidar was based on theory of the double-edge molecular technique. The
system included three independent subsystems: one points to the zenith; the two others were tilted at 30°
from the zenith with eastward and northward pointing, respectively. It emited 355 nm laser and could
measure the wind within 15 km to 60 km. To validate the performance of the lidar and achieve wind
data, field experiment of three months was carried out in the second half year of 2014, comparison of the
wind data which showed good agreement with radiosonde.
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Fig.1 Principle of 60 km Doppler lidar
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Tab.1 Key parameters of the 60 km Rayleigh
Doppler lidar

Parameter Value
Wavelength/nm 355
Pulse duration/ns 7
Laser Laser 1/e width/MHz 200
Energy/mJ 350
Repetition rate/Hz 50
Receive Telescope aperture/mm 1 000
Field of view/mrad 0.09
Etalon aperture/mm 56(edge)28(locking)
Peak transmission 60%
Cavity length/mm 12.5
Cavity tuning accuracy/nm 0.078
FPI FSR/GHz 12
FWHM/GHz 1.7
Edge channels separation/GHz 5.1
Locking-edge channel 1.7

separation/GHz
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Fig.2 Schematic view of the 60 km Doppler lidar optical setup

1030002-3



aohligok T2

% 10 43

www.irla.cn

%45 %

WOt & G 36— B 71 AU Nd:YAG
% #% (Continuum Powerlite 9050)F19 H4% , MOG 4%
FEIE A 1064 nm, it = A5 , & 56K 355 nm,
Jok whRE LR ] 7 ns, 3 26 58 B 200 MHz , 5L ik of fig i
350 mJ, ik ppEE 5 %k 50 Hz, WA 2 fiow , 5T 0
Je R o DR Ay 1R HE A ELAR 0.25m 1L
Bk, T HOBIR R BI0E  FRARBR A Ik ol e 58
J& AR 100 pm, BUEFLFE N 0.22 B ZHOLEF
FIHEF oy s . — ot A F-P i HL 9 4
TG BRI S PMT 4500 5 55— 4> B2 E AR
W2% . ZRG0H B A 0B 48 & Hamamatsu A= 7= 1 7
528 R7400U—03 't A A% 14 A B | PRI 1Y) I K3
Fl /7 185~650 nm, 77 % 10 MHz, fx K1 25 10°~10°,
BRI T 20% , B LA 2x107° A OGN R 8
E 1 PR AR 5 2438 R U g AT B R A L O AR
R EZER A Y REY WG SRR,
HWOLHERIP R RAEMEM, 774 I EEHE
SRS EAE N I m RIS R G
NS4k Gl 72 u o i s B 23 R R 3 LA
W, — s B S REGILR G A PMT 40
i, BRI I BE B AR 5 O —ER o AR A B B A i
AL, L 4R 200 wm, E{E LN 0.22,
HEA ZBOLLF 06, Z3d YCEF 4y AR 7 LB 38 43, o
it F-P bR L PG 5388 X T RHE )il
HFREMEN SEENERELM, HEGHRDHR
JE 0 43 (T 2 HP R R AHE R A0

AP S =l 1 F-P AR HJE A Bl 2
B A A o L P 2 M T 3 3 A bRk o 3 A R AT L
A PR RE B e I (EE R 60% , A H
T B B 12 GHz, 3 A~ 18 1+ 58 ¥ 8 1.7 GHz,3 1~
30 T ) D B RS A [] 7 A AR TR) B, 7 3 5 3
AR ] B 2y 5.1 GHz, 8 i 18 5 0 2 3 38 491 3% 1]
1.7 GHz , F-P prif 0] LUR i i PZT S AR 52 8E
K AR, IR AR K 0.078 nm iR A R AR Ak
5.27MHz@354.7 nm, R GIEWHLR H 286 FDE
2R s AR B R O SO Y B R A R g A
JeETeE, i TRV R, M85 E
% [ S a4 T A% IO 0 R R 1 R )

RSP IR T HOE RS A F-P AR v B T3R8 R
JEBOR m, BAR F-P Ar e H 00 M RHE I ik 3%
5, HJE PZT fhRTER B R AR, KESEE

AL, AT F—P An ol HL 04 i K Bl R % A R 5
N4 B2 ] B R I B 1 AR AE 2 R EOROE R 1Y)
SR & A AR AR, B, F—P bR 2R FP - 3
A 38 43 ol i A R IR AR PR IR A IR R A R
B R+0.1K,

3 MpRERNESER

60 km i FI| 225 OGBS N E B R G, B NTE
GREL -G REARNE RS, 5 —F
B Ry I R G, EEH T 15~60 km 5
T E AR RIA(E B 2014 4F 10 A 28 H £ 2015 4F
1720 H, RGAE I TEE b1 T M558 K 3
h R GR A R  — A R ) R RS S
[E] 2 2014 47 11 7 30 H# b 10 s 746, Fkop 2%k
90 000 % , I H I} 18] 2 30 min , & 43 51k W5 4 341
WA AR B R ERIN T HFORERGER
FES 2R 20 MHz , X I AR 5 19 #E B 20 BE% ok 7.5 m,

10 (b)

10°F

—
(=1
S

Channel 2

Photon count
—_
<

—
(=]
o

Channel 1

10
10 20 30 40 50 60 70 80 90 100
Range/km

3 ZEMPWOLHIBING IR WA FfE S K
Fig.3 Photo and signal of field experiment Doppler lidar
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Fig.4 Profiles of horizontal wind velocity and direction measured
by the near-space Doppler lidar compared with data from

radiosonde at LT 20:26, November 5, 2014
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Fig.5 Profiles of horizontal wind velocity and direction measured
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