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The Apollo Lunar Sounder Experiment (ALSE) was flown as part  of the 
orbi ta1 science package on the Apollo 17 mission. 

The ALSE consisted of a 3-frequency (HF:5 MHz and 15 MHz, VHF:150 MHz) 
coherent wide band radar, HF and VHF antennas, and optical recorder. The 
radar t ransmit ter  generated chirped (1 inear FM) pulses a t  a ra te  of 400 per 
second for  the two HF frequencies and 2000 per second f o r  the VHF frequency. 
The transmitted pulses were reflected from the lunar surface, as  well as 
various subslrrface s t ruc tures ,  and monitored by the ALSE receivers .  The 
received voltages were stored photographically on continuously moving f i lm 
in the optical recorder. The film was recovered during the trans-earth EVA, 
developed a t  the Manned Spacecraft Center, and del ivered t o  the Principal 
Investi gator Team for  analysis .  

The data have been analyzed in four major s c i e n t i f i c  modes: 

1.  Sounding 
2. Imaging 
3.  Profi l ing 
4. Radio Astronomy (telemetry only) 

The modes are discussed below: 

1 .  Sounding: The film has been opt ica l ly  processed a t  ERIM, obtaining 
the required range resolution by compressing the chirped pulses and the  
required a1 ong-track resolution by e i the r  Doppler compression o r  narrow band 
Doppler f i l  ter ing.  The resul tant  images have been studied with par t icular  
at tent ion paid t o  the mare basins. We have ident i f ied  certain subsurface 
features and correlated these resul t s  with gravity data,  surface photography, 
and spectral color maps. 

2 .  Imaging: The VHF film data have been opt ica l ly  processed a t  ERIM 
to produce side-looking radar images. The imagery has been correlated with 
surface photography as well as earth based radar data. 
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3. P r o f i l i n g :  The f i l m  has been d i g i t i z e d  a t  JPL and t h e  s u r f a c e  
p r o f i l e  recovered.  T h e , r e s u l t s  have been compared t o  l a s e r  a l t i m e t e r  data.  
A d d i t i o n a l l y ,  we have s t u d i e d  t h e  p r o f i l e s  o f  s p e c i f i c  su r face  fea tu res ,  
such as w r i n k l e  r i d g e s ,  as an a i d  i n  unders tand ing t h e i r  o r i g i n .  

4. Radio Astronomy: Th is  mode u t i l i z e d  t h e  ALSE HF r e c e i v e r s  and HF 
antennas on ly ;  t h e  n o i s e  power data  were moni tored by spacec ra f t  t e l e m e t r y  
channels. The f r o n t  s i d e  o f  t h e  Moon has a  s u r p r i s i n g l y  l a r g e  t e r r e s t r i a l  
component i n  t h e  HF n o i s e  spectrum. However, u s i n g  t h e  Moon f o r  RF b lock ing ,  
we have computed t h e  n o i s e  temperature under t h e  f o l l o w i n g  f o u r  no i se  cond i -  
t i o n s :  Ea r th  + Sun + cosmic, Ea r th  + cosmic, Sun + cosmic, and cosmic o n l y .  
These temperatures have been compared t o  p r e v i o u s l y  pub1 i shed  r e s u l  t s  . 
A d d i t i o n a l l y ,  we have s t u d i e d  t h e  n o i s e  data  f o r  o c c u l t a t i o n  events,  

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


