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Studies for space borne laser sensor systems in JAXA
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Abstract

Laser /LIDAR remote sensing technologies can satisfy a variety of measurement and operational requirements.

These measurement techniques are finding uses in several earth science areas, including atmospheric chemistry,

water vapor, aerosols and clouds, wind speed and directions, pollution, oceanic mixed layer depth, ice sheet,

vegetation canopy height, biomass, surface topography, and others. In JAXA, some activities of LIDAR/ laser

sensing systems and devices have been studied to realize space borne mission, which includes data processing of

3D scanning altimeter, multi-array short wave infrared detector for biomass LIDAR, and development of space

qualified pulsed laser. In this conference, we will describe our activities.
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Fig.1 Concept of 3D scanning LIDAR system.

Do FTMNIATEBOE NENLREMEFTIL, A ARENE 1
km O#FIZHEI L, FHRAET L EFT 2000~2005
DR 7 R BERINEDO AT EHE LT 5, fEE
L —FEEHTL > T 1 km K FTOBERET 2
B, Rl HBIZIB T 5351 A~ ZAE&OFA A 68

AV, FETVORER LICHFET D60 LHIfFE L
5, BT, 200, 05 km A2 TOT —
L2 EAFAATRE & Z2duiE, K0 mREE RS E oA, O
BLUAFRE L 70D, ZAUIBUE X 0 @ERBIE T 14K
FITH DR BFRIE,

T, AW TCIE

1. 1km A v ¥ = COFEERE GBFE—R)



2. 0.5 km A v a2 TORENE (GHEEE—FR)

D2 HATOT—XERHE, & SREC
SHHES I (S/N) OEHIEZ BT 5,

FRITITZEOFENRH D OO, 2 2 THE—MIC
BB 705 IR S 7 BES i 7 D ek LT AT SRR
EiTolz, BV OREIL 30~70 m TH Y, FHAK
EErLTE1% RBEORKE £05m L TFET D, 1sec
W) Do AR E [V AL — K], 1sec 4720
DAX Y aE TAFyL—Fh) &L, 40km O
g AW [ZHBEE 72D A% v U AE 0 13 ERES 2
ETBGE. B 12 ERLEIZRD,

FEETFmOT — & B5 %%iﬁﬂ@ﬁ/(
¥y L— ) TRLOTENED, ETHFROT—
AHREREEZBESE—RFO 1 km A FIZT5120% 4 Hz
UEDAFyrb—b, GEEE—FTIE 78 Hz DX
¥y b— IRNELRD, BHMOT—ZHRIE, /S
WAL —=h XXX L= DML —RFT7 Lo TE
V., EEET— FTHGR 1 km BFUT & T 5213
350 Hz D75V A L— RA | @S E— FTIIBEm 0.5
km - LLTFIZ 9 5121349 1300 Hz /LA L— R334
Bl b,

U—YEEFHORSSBEZRIZIETT T Y b7+ —250
PLERGEE, WK, L—HIES AT L OREE L 2D,
KAAED RMS BRZENRIRDRREIZR D EIRET D, fif
BEREE, BEBRBEIXIENZN £ 25cm, 20cm & &L &
HEEREIT £ 04 m ORENRERIND, T2
B AR CMEEZR S/N X AT &V ANE, ¢ %6
L35 & AR = 0.5¢AT(S/N)05 738 %L 21§ 4 ns
DL —HT S/N >> 23 U ERBELRD,

A DRHESCT F 1 7D B B OB E 2 1 E 3
L85G, HIERHE D D15 5 % /Bl Uit 8 7o e ) 2 )
ETOMERD D, ZOHE IR~k ) e L—HFik
FHIZEAR Y T 25 AT ML D REHEE CrliE
Wi EOMFFRNIBRBEOKELY 525, A¥% ¥ =
VT T A= L RRRICRRF L TV DA T A F — DR
X AT mbESRE T LA Lt b L—F Ty
Vo baREITHZENBTOND, ZHICED, HiR
DAL Rm E Ao TV AN ERIE L, LV BEDOR W
BESOMEZND, LrL, BESHREz7 LA d52

EiE, R VWREREE I DICHEIT DL L LR
TH Y IF BT (S/N) SRR URSEE D B HIE 2
TXRWATREMED D D, W, T 132 0 FHMEZ
RBYLHHBT, VAT MR E T o7, BBE LIZiilko
Si-APD 7 U A Ci&, #IEmoflE CHV D ITRIMER
TORENTTRETHZ L. KU, Si-APD 7 LA D% B

)d‘jﬂé 1;::7%"

DT FICBNTIE, HET A F—ITRD AL D EHR
DT ) AANPKEL 2> TLEIZENHHL, £

HUTHEW S/N KL 2o TV B LW I FERBE O T,
ZOREREZIT T, AFEEIE 72 S/N ORER DT
BRI T > THRBREN DK/ A AR A[HE72 Si-APD
7 LA BHEORIEEIT > TV 5D,

3 CO, 5tAIA LAS

et 71 & LT COy 1ZANB R TFEENR KL EN
LHERENTEBY, 2077 v 7 AEATHET VHE
EED 10 1% 50~100% & AL bR THAT, K&HF
DOWERAEBINEZ T — Bk FICELE S AL 8
A N, MZEREBIRI v L— | PRI R W R
BB Ok, = LT AIRS, SCHIAMACHY, GOSAT
E WV T EBRITEOBRSIC LY COy IZxH9 5 IRFZE
MEBOIENBGESINODOH D, )WV o e BERDIR
DB E AR D IITBI T — & LT T VA A
DTN RIENT O ZE N RE RN 2R 2, 72720
COg IFERREITK L THERELEL & LR TN
X2 6702 BT O HTIIANA T ARRED 72V
£ 1 ppm (0.3%) %LE}ZT%%D“@ EDERIND,
SZEPE LR LT A . COg BUANC 82 KT
¢UT®;9@ﬂﬁ#%60

1. HIEMZRZA L T 5720 KB RTEA OZHiK
TEPEICBR 2 < S EBll 2 i T, +27% S/N
TERIZO > TEMEH LR TE D,

2. KEGNLE EEMONA ZAZT v 7 I &I
B0 REMEBEmBOLDO T T ABLRINE T
x5,

3. 7y U R/ EL (100m LA TFEE 60m 2
) e, FRXOLRERH- THMER MDD DIF
FERSTE D,

4. Fio@y 7y MY v b EL L, BUTO Y RAT
L5 F D CarbonSat &L LT COq IRED R
TR RS IR T X 5,

5. FEEERHAI G FRFIZFTRE CTH D T2 O @ EITAF(ET 20K
mmEDIAEL RS TR L TRBL RN TE D,

6. B LETIHELEETHROKEIZSE 2 LOD
COq S DZef B D 7e < RRERHIFLSC
W b B b & A% OBLNR B & HEFF T & 5,

7. FESRIIC K RSO FE S 28R 2 72
EoN 7/h7)/bmfﬂ§ﬁﬁ%4ﬂ*W%’ﬁ
L LD L OBHNEIITREL LR,

7o, RUBEBNT 2227 T v 7 AHEERE
OB I 21— a3 TEH2ODF L IF4 VikELRH



Power unit
Trn/Ren unit

Wavelength
locking unit

Trn/Rev
telescope
with CCD
camera

indows
__(AR coat)

Be:ﬂflander

Telescope

Optical Antenna

(b)

avelength |
Locking circuit
v
ST —,
TE(i Online
Coniroller[|DFB laser

T Offline
Con&gllcr DFB laser

Wavelength Locking Unit

Signal
Processing
Photo Photo [<] Unit
Detector || Detector [A/D Conveter]
(monitor)||(receiver)) Laptop PC

T

Optical Trn/Rec Unit

Fig.2
diagram of the 1.57 um prototype LAS system.
TEC: thermo electric cooler, DFB laser: dis-
tributed feedback laser.

(a) Airborne instrument setup and (b) block
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Fig.3 Power and EOL (end of life) of the laser
transmitters for previous, current and planned
space borne LIDAR.
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