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Abstract

The present study aims at defining objectives of satellite-bormne lidar (laser radar) measurements of the global
atmosphere and establishing the specifications of a lidar system to be devéloped in the near future. To do this,
numerical simulation studies, investigations on data utilization, and surveys on elemental technique feasibility were
carried out. Specifications of a lidar for a small-sized satellite, which might be launched by a J-1 rocket, was defined on
the basis of results from these studies. )

It was shown that a lidar system for a small-sized satellite could be developed with the limits of the power
consumption of 150 W and the mass of 150 kg, which could be applied to global observations of clouds and
stratospheric dense aerosols after major volcanic eruptions.
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Table 1 Specifications of a space lidar

laser wavelength (nm)
laser energy (mJ/pulse)* -
pulse repetition (pulse/sec)

around 1060
50 /500
100 /10

Table 2 Mass and power assignment

transmittance of transmitting optics  0.85
beam divergence (mrad) ,0.14 /0.3
diameter of receiving telescope (m) 1.0 . . .
effective area of telescope. (mz) 0.7
field of view (mrad) 0.1 /03
transmittance of receiving optics 0.1 -
filter;band width (nm) 0.1
photon counting

detector Si-APD

" quantum efficiency 0.02

dark count - 100
analog detection

detector Si-APD

quantam efficiency 0.3

multiplication factor 100

noise factor 0.003
accumulation number™ = - 20 /2
vertical resolution (m) - - 100
horizontal resolution (km) 1.5

*Two possibilities of puise

Mass (kg)
receiving teléscope 48
receiving optics/detectors 5
transmitting optics 2

- laser oscillation 10
laser power supply 30
signal processing . 10
power supply 7
thermal control
structures 25
harness and others 7
total . 150

Power (W)
laser oscillator/power supply 80
detectors o . 10
signal processing S . 22
power supply 10
thermal control 10
others ‘ 18
total 150

=25 D1 A3X (A =532 nm)
REBEAKICINITHEBICBIT 2 X5 —Ivng b
B#H7km (1 km) THhEDT, XA THEET 2,
£ 5(2) =1.54-B-6 exp( - z/ 7000)

HENRT A—%

S;=8x/3

HEREFEE

Bo(a)ee A4

7 @?&ﬁﬂ‘&ﬁ%iﬁ ( A =532 nm)
84 (2) =2.47 E-6 éxp( - z/ 2000)

+5.13 B9 exp[ (2:20000 ) /60002}
BENG A= -

$;=50"

EREKEHE

By(ayee 7L

*’f‘@"’ 425 (A =532 om

B (2)=3.0 ESexpl - (z- 10000)2 /15002 ]

‘forz= 9000m 11000m
=0

" for Om - 9000m E’LU‘ 11000m - 50000m

BENGA—F

S.=10

EREE%

B c( A) o const

Ny 2755 FEE (1 =1000nm 15%)
(BT, 0&BL)
WER (AZBERE7NVE—-FLT3)

P, =0.043 W/m?/nm/st

Py =Ly *A/x : T, =0.668 Wim/om , A=0.2)
BEBELE AZBEE7NVE-F, « 2BBE0REN
BEalys  HE. #fF (1995) )

P, =0.11 W/m?/um/st
(A=0.2, =16, KERIEA=30")

=023 W/m%/nm/sr - ,
=128, KBRIEA =30" )

(A=0.2\
ZEOTFICEHHERS. FRERSEIHEL (RkDbh

% %@k'f&mt’( S/NEtER, UTOFERICL YA
Jo

SN=n,/n, /2

- 1/2
. —na/(na+nm+nb) ‘

n, ai%’*"‘*{:yt BRTH (ny=n,+n +ny)

n, m:TUywﬁvéékxéﬁrtﬁ%ﬁ

n HEFATILLSERETH

n, WEEE BETI-QEBELE CLsEERE

T

207



CHICINIE, BEFOkmiEHBBENH - -
d=100m, L=1.5km EHEREMDT.S /N1 0BETHTL.

40000: —— S/N(Night) =~ BEOEERESE. B3PS, EEHRLZ 55
25000 TN — S/N (Day/Surface) || Pho T, TITEFHELTHARWS, BE
; - S/N(Day/Cioud) HPEBEIBEICEBL T, FHick&E L%k
N = FHERMERL TV B EELTELIAZY
300007=<03 : b, HEEOFR., EREZEIX, 2Z20F
RN \ ETCLHARMECHES NG, HEEOE
280007 AN \ & BEOWETREICOVWTIR, BEEZD
E 1 i\ b ODIFHE S IEFT 5,0
§ 200007 ; KREBEBOZ7 U VEOHEIR, &2 TS5
2 ; I} / ZTBREEOD LTI, S/NOBEEL LI
150004 } SERICELV, L LaAs., BHBOARE
; L\ HBS R CORFI R T T O VAR A
10000.] Wt | BLTHOTRITNE, AFSHEL. 5km
] +: \\ THHLEIEL R, KELHSHWIZHEEL.
5000-] ~ DREERBOEXOHELREXENET 52
i ENQ 5IE, KPABERET kmP OB HEkmE
o ~\ N THFEND, TOL) ZHECIXS /N
0.00010.001 0.01 0.1 1 10 100 1 OREREERESNLI LIS, KVATAT
S/N BIESTRE R b, KREFBOESIZ., AR .
Fig. 1 Signal to noise ratios for space lidar measuements BREBICBITHEE. [ESML. B IKER.
during night and day. Lower boundary is cloud deck or EHEDHERRAICETLHINNTAFTJE—-T g .
ground surface. VIZBWTC BEELRNRTA—IDVEDTHD,

KEAEEREETFVOEBIIAT T, #2070 - NV ZEESBEEFEER TV,

&E%l?ﬂfﬁﬂﬂwfm\;uf%Kﬁl?D)k%ﬁ(ﬂ}?ﬁ?ﬁ/FlTUyW)L@T%ﬁ’
D, BEIIEEICH LY, BESBEEE 1 km (104) . KFESERE2300km (2.0 01) BEFT
%a&@\S/NM45%§§%kL\&%f%ﬂ&l?DVWEGW%%&E@ﬂ%ﬁﬂ%ﬁ%éo :

REEI7OVIVENKBEAIBEROEZRD LI, Ny 2 759y FEEICHRTIFEIERLTY
LEEEICIE. BHIPHETH S, fliE, RBEZ 7O VAR ETCEL - RKKEFNMICERT10~100
REZVWEEICIE, DABREEHIHEELELEIL, +ﬁﬁ%§fﬁ3517ﬂywﬁﬁﬁéh%m
5. HbHIC

AR—AS AT —IZX B 70— NVRE - 7OV VOSHOERBIE. ﬂ&ﬂﬁﬁ/ZTAwfﬁiﬁ—
XADBERED., REFHEFVOER - BRI ET, FECEELR7— 7 28RET S, ThH0E
-k, 2 2EHBAOIDOTH-oTH, ZOMEIZZ DD TEH, LArL. &R, BREHT—F D
ILTOREFEF-ZICBL TR, BHCE-(SEETT— 2B T52 k#wih%%@fééo
AR—=RAFGAT—ZHoTh, REOBEGEBOTRENEZERT HLENH 5,

—FH, AKX 8L, FofaDy 7% (ZEW) EEEE - ELOBREEEIR. EO

SRR DA FOEEZEBETHLET, EDDOTEHTH L, LzPo T, KFEHFRETRELLLS
REHNIEBREICLBAR-AT A F—BRZTTRL, 20024 — &@ﬁ&Ab@%%ﬁ%’L#%EA
BHlV AT LANEBRERXELZEIBREETRETH S,

AFETIE, §BORFOR—XF7A4 Y ERMETLEHN T, MNIFELEHTIAR-AFA -V AT
AOHEFREL, ABEE~OEE, HIVIIAR—ART—aVvOREELR (JEM) OFFELZE.
NRFEDNMCD AR-ZA T A F—2HET 5 TEIEH VEL. COBEICIE, SHERE LARE -
A& LT, FNFNORBEOEE, VY —RASUABREEZMA AT LT, BE2ED LI EFHES,
i, VY, REREORERSBERDODIALY AT A, BHIEEDO Ky FS—S5 45—V AF0%
E.wIhd, FRETRE LAZE/ 27V VEERAD A ¥ —BMBER L 223 DTHY, FROX
&—x34y—%%%E®%—%ka\%/L?UV»M%%ZN-X?4ﬁ—@%ﬁﬁ%ihao

E%ﬁﬂ

AR () EEERL - -V - 5»Li%ﬂﬁﬁﬁkﬁﬁ%@%ﬁh%#éﬂ§ﬁh(4)%
%ﬁmaxgiﬁﬁﬁnﬁﬁﬂF 82— 95/NIES, 96pp. 1995

208



