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Laser Diode Pumped Nd:YAG Laser for Asteroid Sample Return Mission
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Abstract,
MUSES-C is Asteroid Nereus sample return mission program of ISAS. In the program, the

probe system employs four optical sensors for navigation system at lendevues and landing. One
of them is the LIDAR covering the range from 50 m to 50 km. The LIDAR use LD pumped
Nd:YAG laser with 10mdJ output energy for ranging. The bread board model(BBM) of the laser

was developed to evaluate optical performance. The laser met optical requirements of the

mission.
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Fig.1  Block diagram of LIDAR
system for MUSES-C program
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Table I Requirements of LIDAR system

Ttem Requirements
Range 50km ~50m
Range accuracy +10m (@50km)
+ 1m (@50m)
Time resolution 1Hz
Mass 2.3kg
Power 19W
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Table 2 Requirements of laser transmitter
and BBM performance without transmitting
optics

Item Requirements BBM
Performance
Pulse energy 10md 11md
Pulse rate 1Hz 1Hz
Pulse width <20ns 13ns
Beam divergence 0.5mrad 1.5mrad*
Beam diameter - ¢ lmm
Mode — M2 ~1.1

* ) Beam divergence is adjusted with (3X) beam

expander .
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Fig.2 BBM of LD pumped Nd:YAG laser
for the LIDAR system.



