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Global  observa t ions  of lunar radon with the  Alpha Particle Spec-  
trometer aboard the  orbiting CSM of Apollo 15 and  Apollo 16 have resu l ted  in  
a number of fea tures  re la t ing t o  the spa t i a l  dis t r ibut ion of radon emanat ion 
upon the lunar sur face  and have  e s t ab l i shed  time var iabi l i ty  a s  a n  important 
charac te r i s t ic  of t h i s  p roces s .  

Two of our most highly loca l ized  fea tures  a r e  "hot spo t s " ,  concen-  
t ra t ions of 2 2 2 ~ n  and  her comparatively long-lived descenden t  1°po in the  
vicini ty  of the  c r a t e r s  Aristarchus and Grimaldi. In t he  c a s e  of both c r a t e r s  
t he  i nc rease  above  the l oca l  background requires  considerably higher radon 
emanation r a t e s  than the  lunar average .  Both Aristarchus and  Grimaldi a r e  
c i t ed  in h i s tor ica l  records a s  cen t e r s  of t ransient  lunar phenomena (TLP). 
Thus the  Apollo r e s u l t s  provide ev idence  for a n  a s s o c i a t i o n  between TLP 
regions and radon hot s p o t s .  The c ra te r  Tsiolkovsky on the  lunar far s i d e  
appea r s  to be  the  locat ion of another  hot spo t  a l though the  counting s t a t i s t i c s  
a r e  not a s  compelling a s  in  the  c a s e  of Aristarchus and  Grimaldi.  Thus 
Tsiolkovsky i s  a candida te  for being a potent ia l  TLP region. 

In addi t ion  t o  t h e s e  highly loca l ized  features ,  the  Apollo 15 r e su l t s  
sugges t  the following g ros s  cha rac t e r i s t i c s  in  the  2 2 2 ~ n  dis t r ibut ion.  The 
l a rges t  count  r a t e s  a r e  found in the  fronts ide wes te rn  quadrant  of the Apollo 15 
groundtrack containing Mare Imbrium and  Oceanus Procellarium even  when the  
Aristarchus region is excluded.  The next  highest  count  r a t e s  occur  in the  
ea s t e rn  quadrant  containing the  smaller  maria and  the  l owes t  count  r a t e s  a r e  
found over the highland regions.  This large s c a l e  inhomogeniety h a s  two 
poss ib l e  interpretat ions.  One, i t  may be  related t o  differences i n  t he  con- 
centrat ion of uranium in  the  lunar regolith.  Two, i t  may be  explained by the  
model of radon diffusion of Heymann and  Yaniv ( l ) ,  who predict  a n  accumula-  
t ion of 2 2 2 ~ n  a t  the  sun r i s e  terminator which w a s  in  t h e  wes te rn  maria during 
Apollo 15. 

Another s ignif icant  r e su l t  i s  the de tec t ion  of 2 1 0 ~ o  a t  var ious loca- 
t ions  that  exceed  the  equilibrium va lue  (as  determined from 2 2 2 ~ n )  by a n  order 
of magnitude. Our g loba l  observa t ions  e s t ab l i sh  unambiguously that  lunar 
radon emanation h a s  a strong time dependence  a s  we l l  a s  a spa t i a l  depen-  
dence .  The 2 1 0 ~ o  records imply much larger emanation r a t e s  on one or more 
occas ions  during the  pa s t  2 1 yea r s  than the  r a t e s  observed during Apollo 15 
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and  Apollo 16. This may expla in  a t  l e a s t  some of the  large d i sc repancy  be- 
tween determinat ions of l oPo  a t  different loca t ions  and  a t  different t imes .  
Another in te res t ing  r e su l t  i s  t he  observat ion of larger concent ra t ions  of 2 1 0 ~ o  
a t  the  edges  of the  maria, in  par t icular  the  Sea of Ferti l i ty.  The "edge  e f f ec t "  
appea r s  to  effect ively rule  out models in  which radon emanation r e su l t s  from 
meteorite bombardment. 
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