181

FRRICEIT 2 7 1 X —~BHEOFHE
BEXKR® « tHR—"
A Plan for Lidar Observation in the Antarctic
Motowo Funwara* and Tai-Ichi KiTAMURA*

Abstract: Lidar observations of the middle atmosphere in the Antarctic are
proposed. Vertical profiles and their time variabilities of air molecules and minor
constituents of the atmosphere, such as aerosols and ozone in the stratosphere and
alkali metal atoms and aerosols in the mesosphere and the lower thermosphere, will be
measured accurately by using a lidar system, the transmitter of which consists of a
YAG laser and a dye laser pumped by the YAG laser.

The lidar observations in the Antarctic are very significant in knowing the global
structure of atmospheric constituents and dynamics in the middle atmosphere.
Moreover, they will provide important information about the response of the middle
atmosphere to the electromagnetic disturbance such as aurora in the polar region
ionosphere,
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Fig. 1. Atmospheric tides observed by lidar. Contours show the fluctuation of atmospheric
density in unit of the standard error 6. After KENT et al. (1972).

THDONEE LVWOT, ZoEOoBANL iz, BEESEERO TRIZ, KKEWECE
SEEREHZIT LA ER L LBLIOEELYRESECEALE NI Z LT, ThIEDTD
TrT7 s ANBH I ENTERNEWSGZ ETIRTAA.

22. REEATHSLIUVEREABEEOITOV L

EZNE0HER LB LEPBEDC/MITFALD Mie #EXFALT, thiTtREs
LTrE—v=—F =R CHIZhTE L. KBEATH=7 » Y rizoWnTid, BEHRSR
DO HFT CEENRBRNThh T\ 5. 19634 Agung K(l|, 19744F Fuego KL DHE k%
BEMLLBITHEAE LT\ 725 (Grams and Frocco, 1967; FUIwWARA et al., 1975), &5t
FEDel, =7r/AnbD=a =X KKAF1b0ERD 110 LT ThH5. kil
REID =7 v VL DEBHII ARG O RLIRMEONINED D 72D T, TR LEIKEE
DRWT =2 %1B57d, EHMTAEEEOH LEDOLH OB AR TR TWS, REFMIC
BI+ otk B oz, YAG v—¥— (ELAEE 1.06 pm) 2HEF LV —+ — (0.5 pm
) BRIV DhcBld 52, FERC X 3FR/EEH, TFOLRBEEZZh D
DRIETH B (Iwasaka and IsoNo, 1977; RUSSEL ef al., 1973). E#E T EAEZED =
7w YL FER X icht (Fiocco and Grawms, 1966), fE#HcBANIBET T\ oL,



184 BEFE kK « JeRHR— (RIRE R
23. THBTLHVEBEF

JEECREVEELMER 28> Na, K, Li i CORFoORBHELFIB LT, BERAED
ARV -—F-rAVCTRAZRS. #ic Na 2@ £, ToHEEHER (0.5890 pzm) 43T
TUrv—¥—HHbkEOT (BF X Rohdamine 6G), & T T BRI B
HLT\»% (GiBsoN and SANDFORD, 1972). WMIZFEFEHEERSWETESDT, Na %
U=y =L LT, A, SREERE km DEOXRKEHOKRE I THhA TS
(THOMAS et al., 1976; ROWLETT et al., 1978) (K 2). Na [ XAFTTH#ind 52, HCEEE
TREDEMPEET, LrdHEMOMHTARWTHD C L2353 bh Ty % (GBsoN and
SANDFORD, 1971). MEGIE et al. (1978) /3 Na LR, K #r v —v—F —[iERaFKE v —
— (DOTC, 0.7699 pgm) % FI\CHEHE Licds, ZoOfERIX, £FE0D Na #Einm 2 Kl ©
BB ELETRBLTWVDS (K3). T/ =350, MERRT Li 8T L
I LT\ % (CHANIN, 1978; private communication). Na DI, BAEIFERCITEE

NOVEMBER 12, 1977 PROFILES

110
100 T

HEIGHT (km)
8

HEIGHT (xm)
8

HEIGHT (km)

2000 | 203 | 200 a2 | 2202 | 2232 | 2302
2016 2086 216 2147 2217 2247
FIGURE 4

LOCAL START TIME (CST)

2 SAX—RIZERBEASEHORNGA. » 1) v 2BOWISHEOT w7 4 1
1Z (a) low pass (<3.5 km™?), (b) low pass (<7.3 km™?), (¢) band pass (0-15.4 km™1,
73-5.5km™) 07 4 v & —THE LT-% D. RowLErT et al. (1978) Lk ».

Fig. 2. Atmospheric waves of short period observed by lidar. Profiles of sodium obtained
in successive time intervals of about 15 minutes, using (a) low pass (<3.5 km™),
(b) low pass (<73 km™*) and (c) band pass (0-15.4 km=, 7.3-5.5 km™) filters.
After ROWLETT et al. (1978). ’
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Fig. 3. Atmospheric sodium and potassium observed by lidar. Seasonal variation of
column densities of sodium and potassium and of their ratio. After MEGIE et al.

1978).
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Fig. 4. Block diagram of YAG-Dye lidar system proposed.
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Table 1. Characteristics of laser radar
Transmitter Lasers YAG, Dye
Pulse repetition rate 10 /s
Pulse duration 15 ns
Band width 0.003 nm
Telescope refractive 10 cm
Beam width 0.3 mrad
Receiver Telescope cassegrain 1m
Photomultipliers
Filters
Photon counter 2 chl 100 gate
30 MHz
Lasers Wavelength Output EFF. PM
YAG-I 1064 nm 1500 mj 3%
II 532 500 15
111 355 150 22
Dye-I RHGG 555-570 110 15
I RHB 580-600 85 15
I RH101 605-620 90 13
Dye II RHB 290-300 17 25
II RH101 303-310 18 25

(R A
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Fig. 5. Time required for the measurement of atmo-
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1. spheric density with relative errors 3% (left-hand
1s ordinate) and 5% (right-hand ordinate).
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Table 2. Time required for the measurement of minor constituents.

Height Time Error (%)
Aerosols 20 km 30s (YAG-])
HR=1 km 30 m (YAG-II)
Na Li
Alkali metals 80 km 40 s 10 m
HR=1 km 90 km 10s 3m
100 km 2m 30 m
10 km 10s ) 20
15 km 10s 12
Ozone
HR=2 k 20 km 10s 10
=2 km
25 km 3m 10
30 km 40 m 10
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