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Application of all solid state laser in space

SHI Xiang<chun, CHEN Wei-biao, HOU Xia
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract . The development of solid state laser application in space is reviewed. The performance

and specifications of several lidar and laser altimeter are introduced. The laser transmitters of these

system are described. And then, the designing and building progress of the laser altimeter in Chang’er I

Project is presented.
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YAG #k 8%, 2 - FHM=fE8E 50K 1064 |
532 % 355 nm M #oL, HFHEMS A 1 m O
Cassegrain BB WE, =M EKE—RF| 4 KED
B ASREB ARG HENEE B KEE 1814 kg,
¥ 3 kW, £ 1A LITERENTESH?,

%1 LITE #5384
Tab.l System parameter of LITE

Parameters Value

Laser transmitter module

Output wavelength/nm 1064 532 355
Output energy/mJ 486 460 196
Beam divergence/mrad 0.9 0.6 0.6
Beam quality(XDL) 50 4.5 5.5
PRF(all wavelengths) 10 pulses/s

Pulse width/ns 27 27 31
Telescope

Primary mirror/m $0.946
Secondary mirror/m $0.057

Focal length/m 4.83

Focal ratio 5.1
Obscuration ratio 011

Aft optics/nm 1064 532 355
Nighttime/daytime measurements:

Optical throughput/% 58/29 49/20 49/6
Color filter BW/nm 675/1 265/0.3 60/1
Interference filter transmission/% 50 40 12
Detector quantum efficiency/% 33 14 21

Selectable:1.7 mrad, 3.4 mrad,

Field of view(all wavelengths) 5.6 mrad,and blocked

Freon pump package provides
ireon coolars to LITE
OASIS
records LITE's
temperature G-loces
and vibration during

System
3 electronics

launch and landing controls and
Pallet monitors the
LITE instru-

Camera
photographs daytime
cloud cover and the
Earth's surface directly
beneath LITE

Boresight assembly
maintains alignment of laser beam

ment

Laser transmitter
emits laser pulses

Telescope collects
reflected laser light

Bl LITE R G %B/rEA
Fig.1 Schematic diagram of LITE system set
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Tab.2 Performence index of laser altimeter in

Mars orbit
Parameter Value
Physical Characteristics
Volume/m? 0.15
Mass /kg 26.18
Power(total) /W 28.74
Heater Power /W 10.00

Laser transmitter
Laser type(Nd:YAG*)

Q-switched,diode -pumped

Wavelength/pm 1.064
Laser energy/mJ pulse™ 40~30
Laser power consumption/W 13.7
Pulse width (FWHM**) /ns ~8.5
Pulse repetition rate/s™ 10
Beam cross -section/mm’ 25x25
Beam divergence/mrad 0.25
Altimeter receiver
Telescope type Cassegrain
Telescope diameter/m 0.5
Focal length/m 0.74
Detector type(Si APD) Silicon avalanche photodiode
Sensitivity/nW 1

" Optical filter (bandpass )/nm 2.2
Field of view/mrad ~0.85
Receiver electronics
Time resolution/ns 10
Range resolution/m 1.5

M LAEFLEREIRE,

1996 % 11 A 7 H ,“ K E £ #” (Mars Global
Surveyor , MGS) CARF = , B IR FF th K B M Z I, H
F1997 49 AN HEIEKE, XK, KAT ER#E
8] 7T EOLE B, 5% 3 MOLA (Mars Orbiter Laser
Altimeter), % 2 BB N RZFEMEREREIT,
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=R 400 km, L RR B 7E 785 km 8 & B IE ¥
TAE,
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WOt 2% A1 RE S AR,

F 3 GLAS B/ aiEs
Tab.3 Performance index of GLAS laser

Property Specification Vacuum
Reference temperature/C - 29.7
Pulse energy 110 mJ 111
@1064 nm 75 mJ 77
@532 nm 35 mJ 34
Wavelength(vacuum) A=1064.5 nm+100 pm 1064.5

A:=532.2 nm+50 pm 532.25
A; linewidth(FWHM ) < 15pm shot-to-shot 0.81
Center wavelength jitter pm(lo) 0.1
Pulsewidth@1064 nm <6 nm 6.3
Divergence@1064 nm 110(+23,-10) prad 113
Far field circularity >0.67 0.63
Pointing jitter +11 prad(lo) +4,max=20
Prime power @30 V <115W 113
Mass 15.1 kg 15.2
Volume/cm? 54 x15 x25 54 x15x 25
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¥OEER FI MOPA 4519, £k S & H M 100 W
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Laser altimeter
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Fig.3 Block diagram of laser
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Fig.4 Optical arragement of laser head
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Tab.4 Several parameters of almiter laser

transmitter sample

Item Parameter
Pulse energy Average value 162 mJ
Basic Energy stabibity 0.4%
technical  pule width 5.3 ns
parameter

x direction ; 3.4 mrad

Divergence angl,
Vet ge y direction ; 3.6 mrad

Laser probe:3.3 kg,

Basic Weight )

Circuitry box ;2 kg
phisical
p eter Size Laser probe:

270 mmx170 mmx70 mm
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