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4-5 Lidar instruments for observation of the arctic atmosphere

in Alaska-project
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We developed a Rayleigh lidar system and it is now working well for temperature obser-
vations of the Arctic middle atmosphere at Poker Flat Research Range near Fairbanks,
Alaska (65.1N, 147.5W). A Rayleigh Doppler lidar for wind measurements of the middle
atmosphere is in the development phase. The combination of these lidars and radars
installed at Poker Flat gives us an opportunity of simultaneous observations of the structure
and dynamics of the atmosphere in broad range of altitudes. We also developed a Mie lidar
system (multi-wavelength lidar) to observe clouds and aerosol distribution in the arctic tro-
pospher and stratosphere. It will be installed at Poker Flat in this year. Here, we give
descriptions of the Rayleigh lidar, the Rayleigh Doppler lidar and multi-wavelength lidar for
the observations of the Arctic middle atmosphere at Poker Flat.
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Transmitter Receiver

Laser Nd:YAG laser with SHG Telescope 61lcm® F/3.1
wavelength 532 nm Newtonian
Output energy 550mJ Field of view 1.6 mrad
Repetition Rate 20 Hz Height resolution 75 m

Pulse width <Tnsec Detector PMT(R3234-01)
Beam divergence  <0.1 mrad "

166 BEHWEFRZER Vol.48 No.2 2002



108 T
. 1999/03/18 01:41-02:34
10°F 64000 shots

10°k
10°F

102k

Photon Counts

10"k

10°

0

Altitude (km)

53 DA LI FABOEES T
ZEE D #EED 500nsec hEE D #REE

75mIHHET B,

sol  1evom3n7 ND=20%
2027-21:21

Altitude (km)
P

..............

Yo "m0 T2 240 20 260 270
Temperature (K)

LAU=549—E5IFV VT THA
LIcBESD

e

-2135 22:29 4 2323 00:18, 0112 02:06, 03:07, 04:01,
3%00 250 300 400 500 550 600
Temerature(K)

19994 1 A 21 BICHAITNIRE
DOBSREZE(L

27O 7A4I)LCEICBOKTFH UTERR
LT®HDo

Altitude (km)
5 8 8 3

LR B R K 2 B3 5 D2+ 5 7%
HEALTVWAZLEZRLTWVWS, TOVA
T AFIBIR AR B LAY —F 4 ¥ — Bl
MWOKEHRZEZAFMEMD 5 LRI, R—7
—7 7y MZBWTHOBIIERE & LI X
KOG O—HEZHS,

3 L1V—=FyT53—5145—
LAV = YT I7—=94 F—ZREH T2 &
LLAV—HEOFNYy 75— 7 PO %E.
FRIEDILA D 2 DI EZ WL EETH 5, W
DAEVAV—FA4 F—THM/ONLDT, T
FGAATR T 27 PZBIFAHALVLAY—=Fy T I
— A4V —OHMIMEWNE L THD, VX
T LD Z N5, e FK 2R L. L—
FOWRIENEYAG D 2459 D 532nm TL —H
2V A DY R LIE30Hz, T AV F—13800m]
Thbdo L TOWINKE SR L CREELE
LMLV —F2BEATHIET, L—FiFT v
TVE—FRBIRET 5. L—¥RIIKOFETH
TS R o, KAHEIE CE)$E T 75cm
:l—byﬁwﬁﬁrﬁﬁ%h\%77ﬁﬂ—
WSS, 7 7 A =R BEE DS
7'1:%%L§< LB, BRI S TREE
Rz 77 AN =2o M RIEEF 3 v 3
— L TBRERMALZRPATRICRY, BELSh
7208 15cm. BB 25cm oy a r &b, b
7 7 A N— DT HHRIEL 24 F v 7 2V OF i
VU ZBIEE RICTE S, KF v Y ANDAN
— AW EIZ300Mz IZEESNTBY., 7Y
—ARZ MV ¥ I D6GHz &g Th N
—T&BEH 1> Tnh,

Iti-rin
/ 7 Etalon Det lg

LA U— Ry IS5—541 5—DiER

BHHECORPER Ny 79— 7 MiE Ay
=2v (v/c) £ FE b, 2Ty RV —F DNk
. i, v 3EoBERI I (LOS) K4 Tdh
%o fﬁmiﬁﬁ¢éw@fm$ﬁ@ﬁﬁﬁﬁ

WAl Ehs, PlZ1E, WEGgETRIEMA
30° Lh/b?ékﬁﬁﬁﬁm KRS &

167

I — A UINT SR 17\ H L O S NUINN



HEERERIRET RIS SR

EE vru—RyIS5—S19—0ii

Transmitter Fabry-Perot Spectrometer
Laser stabilized Nd:YAG with SHG Type Capacitance-stabilized Etalon
Wavelength 532 nm Working aperture 15cm
Pulse energy 800 mJ Etalon gap 25 mm (6 GHz FSR)
Repetition 30Hz Reflectivity 90%

Beam div. <0.1 mrad Detector :

Receiver Telescope type 24 equal area ring detectors
Diameter 75 cm (1channel= 300MHz)
F-ratio 37 Height resolution . 200m
Field of view 0.4 mrad
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