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Previous radar  mappings o f  t h e  Moon a t  70 cm wavelength i n  t h e  l a t e  
1960s by Thompson (1974) have been replaced w i t h  a new set  o f  obser- 
va t ions  conducted between 1981 and 1984 us ing  t h e  430 MHz radar  a t  t h e  
Arecibo Observatory, Puerto Rico, Radar r e s o l u t i o n  was reduced t o  2-5 
km radar  c e l l  - s i ze  and a "beam-sweep", l imb-to- l imb c a l i b r a t i o n  was 
conducted, Advances i n  computer technology prov ided the  p r i n c i p a l  means 
o f  improving l u n a r  radar  mapping a t  t h i s  wavelength. These new l u n a r  
radar maps a r e  described i n  greater  d e t a i l  by Thompson (1986), 

The antenna beamwidth f o r  t h e  430 MHz radar  a t  Rrecibo i s  only  10 a r c -  
minutes, about one - th i rd  o f  t h e  angular  width o f  t h e  l una r  d i sk  when 
viewed from Earth. Thus, some 18 separate beam p o s i t i o s  were needed t o  
map t h e  e n t i r e  disk. Twelve o f  these were placed i n  an "outer  r i n g "  
surrounding t h e  center  o f  t h e  disk, To t i e  t h e  eighteen separate beam 
p o s i t i o n s  together ,  a  l imb-to- l imb,  beam swing c a l i b r a t i o n  was con- 
ducted, Here t h e  antenna beam was s lowly  swept across the  l u n a r  d isk  a t  
a r a t e  o f  2 arc-minutes per  minute. Th is  was repeated no r th  and south 
o f  t he  apparent equator on several d i f f e r e n t  days. This  c a l i b r a t i o n  was 
conducted a t  somewhat coarser r e s o l u t i o n  than t h a t  f o r  t h e  i n d i v i d u a l  
beam p o s i t  ions described above. 

Radar observat ions o f  t h e  Moon were conducted by t r a n s m i t t i n g  pulses 
from t h e  main antenna and rece i v ing  echoes a t  an a u x i l i a r y  antenna 
l oca ted  some 11 km NNE o f  t he  main antenna, C i r c u l a r  p o l a r i z a t i o n  was 
used t o  obv ia te  t h e  adverse e f f e c t s  o f  Faraday r o t a t i o n  i n  Ea r th ' s  
ionosphere. Post-observat ion data reduct ion  used t h e  delay-Doppl e r  
techniques described by Thompson (1  978). Radar echoes from t h e  Moon a r e  
separated i n t o  t ime-delay (range) b i n s  and Doppl e r - f  requency b ins  which 
prov ides a two-dimensional separat ion and eventual mapping t o  1 unar 
l a t i t u d e  and longi tude.  Radar echo s t rengths  a r e  a l s o  normal ized i n  t h e  
mapping by removing p red i c tab le  va r ia t i ons ,  This processing removes 
background no ise  l eve l s ,  accounts f o r  antenna ga in  and s c a t t e r i n g  area 
d i f fe rences across the  beam, d iv ides  by an average s c a t t e r i n g  law, and 
ad jus ts  f i n a l  map values so t h e i r  averages on a 5' x 5' squares agree 
w i t h  t h e  1 imb-to-1 imb, beam-sweep c a l i b r a t i o n  described above, The 
f i n a l  map i s  a square ar ray  o f  p i x e l s  separated by O.1° i n  l a t i t u d e  and 
longi tude.  Two 1800 by 1800 p i x e l  a r rays  represent t h e  l una r  ear ths ide  
hemisphere (+go0 i n  l a t i t u d e  and l ong i tude )  i n  t h e  two radar p o l a r i -  
zat ions. These data have been shipped t o  t h e  Planetary Data Centers. 

The data from these observat ions i s  shown i n  F igure  1, which shows an 
or thographic p r o j e c t i o n  o f  t h e  new radar  data, The weakest s c a t t e r i n g  
d i f f e r e n c e s  i n  these d i sp lays  show s c a t t e r i n g  d i f f e rences  on t h e  order  
o f  t en  t o  twenty percent. The l a r g e s t  s c a t t e r i n g  d i f fe rences i n  F igure  
1 a re  those places which sa tu ra te  as t o t a l l y  wh i te  areas have radar  
echoes ten  o r  more t imes st ronger than t h e  average. Most echo devia-  
t i o n s  tend t o  be s t ronger  than t h e  average (wh i te r  i n  t h e  photographs o f  
F igure I), 
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F igu re  1, Mew h igh  r e s o l u t i o n  radar  map o f  t h e  moon a t  70 cm wave- 
length, North i s  a t  t h e  top  and g r i d  l i n e s  a r e  every 15O i n  
l a t i t u d e  and longitude, Thus, photograph shows "po lar ized"  
echoes; t he  expected p o l a r i z a t i o n  from a plane m i r r o r  
r e f l e c t i o n ,  




