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Spaceborne Diode-Pumped Nd:YAG Laser for Asteroid Sample Return Mission
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With the recent trend toward global environmental protection, the LIDAR (Light detecting and ranging) onboard satellite is
attracting considerable attention because it can be applied to global observation. We are developing the LIDAR system and its
components for various observation applications. Spaceborne components are required to have higher reliability, lighter weight,

and greater durability.

We have developed a spaceborne diode-pumped Nd:YAG laser for MUSES-C, which is the asteroid investigation program being
conducted by the Institute of Space and Astronautical Science, Japan. This is the first successful accomplishment of LIDAR for
space use. The output power reaches 15 W, which is also sufficiently high to cover other environmental observation fields.
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Basic configuration of LIDAR for MUSES-C program
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Required specifications of LIDAR

ooo oooo

ooo 50 m 0O 50 km
+ 1mO50mO000

Doog oDoa + 10mO50kmO 000
ooo 1Hz

ooo 3.56 kg

oooo 17w

ooo 240 mmx 228 mmx 250 mm

gboooboobgoobgovyAcUoooDod

31 0000

LIDAROOOOODOOOOOO0DOOO0OCOOO00O00O0
oboo0oooooobooboobooooocobbobooogso
kmOOOOOOOOOOOOQOODOODOOOOOO0O0oOO
oooooooooooon

OO00OLDARODOODODOOOOODDODOOOODDODOOO
Required specifications of laser for LIDAR and performance of
prototype model
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Newly developed prototype model of diode-pumped Nd:YAG laser
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Performance of prototype model
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Diode pumping module for high power

vYyAGOOOOOOOOOOOmOooooooooooooo
oboooObooooboobooobooobOOooOoDboooon
ooboobOoooboooooobooooooooboo
04000000000000000DO0O 100HZzOQ
ooobOooooooooooobooobooooboooon
ooooooooimlomoboooOoilswooooooo
obooooooownsbOO0—-000000900000
ooooocooOooOoLubARODOODOODOOOOOOO
oobOooboboooooooboooooooooobooono

200 — -1 40
o ooooo
o | |
E 150 30 o
=] ()
=} 2
() a
O 100 [ - 20 O
() a
() a
e 0Doooooo o
o 50 [ -1 10

0 | | | | 0
0 200 400 600 800 1,000

0000000000mJO0

gooooOoO0i1oHzOOOOOOOOOO1SWIOOODOOOO
0150mJx OO0 100HzO O OOOO

Pulse energy vs. pumping energy at 100 Hz
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