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Introduction:  The Laser Altimeter (LALT) on board Japa-
nese lunar explorer KAGUYA (SELENE) is designed to map the 
whole lunar topography.  KAGUYA was launched successfully 
on Sep. 14, 2007.  Health check of heater control system and low 
voltage power unit in LALT was carried out on Sep. 23 and on 
Nov. 1 without laser firing. The first operation with laser shots 
was done on Nov. 25 and the lunar topography was obtained suc-
cessfully.  We started continuous observation on Dec 30.  So far, 
global lunar topography was obtained successfully. 

LALT specification:  LALT uses Nd-YAG laser with wa-
velength 1064nm.   The width of laser pulse is 17ns and pulse 
energy is typically 100 mJ with 1 Hz repetition frequency.  Re-
flected laser signals are received by Cassegrain type reflector and 
detected by Si-APD (avalanche photo-diode) with 10 nm band 
pass filter.  Footprint size of the laser beam on the lunar surface 
is 40 m from the altitude of 100 km.  The ranging distance is 50–
150 km with the accuracy less than 5 m [1].  

Lunar topography:  KAGUYA takes polar orbits with the 
mean altitude 100km.  Since LALT can detect the reflected sig-
nals day and night, global data can be acquired in a half month.  
So far LALT has operated more than 3 months, it has already 
scanned the whole surface six times.  Number of data points ex-
ceeded 6.7 million as of March 31.  Since the spatial resolution 
along the orbit is 1.5km, we can identify features as small as 10 
km, such as central peaks of craters in the produced topography 
map from 3-month data.  Quantitative topography of both polar 
regions was obtained for the first time.  For example, LALT dis-
covered a hidden small crater insider a larger crater.  Clementine 
LIDAR could not observe the polar regions, because of its large 
orbital altitude. 

LALT shall continue observation of the whole lunar surface 
by the end of 2008, when the whole lunar topography with spa-
tial resolution as good as 2 km will be obtained.  This  is much 
better than Clementine data of a few 10km resolution [2].  The 
spatial resolution at the polar regions by LALT will be better 
than 500m. 
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