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E l e c t r i c a l  de te rmina t ions  on  v a r i o u s  lunar  s a m p l e s  have  been  u s u a l l y  made 
i n  t h e  da rk  (i. e ., in  t h e  a b s e n c e  of s o l a r  r a d i a t i o n ) .  However ,  s o l a r  r ad ia t ion  
is known t o  produce pho toe lec t rons  a t  t h e  lunar  su r face ;  the  ques t ion  a r i s e s  
a s  t o  whe ther  the  e l e c t r i c a l  c o n d u c t i v i t y  of s u r f a c e  mate r ia l  is a l t e r e d ,  a n d  
in  wha t  propor t ions ,  owing t o  t h e  e f f e c t  of s o l a r  r ad ia t ion .  

Photoconduct ivi ty  c h a n g e s  h a v e  b e e n  determined for s a w l e  ~ 5 4 9 8 ~ 3 8  a t  
i n i t i a l  t empera tu res  of 100O a n d  295% a n d  vacuums  ranging from 10-7 t o  
torr .  The s a m p l e  h a s  d i m e n s i o n s  of 5 x 6 x 1 5 . 7  mm a n d  w e i g h s  1 . 3 1  g ; i t  
is a b recc ia  p rev ious ly  a n a l y z e d  i n  ( 3 .  Four independen t  s o u r c e s  of rad ia t ion  
were  u s e d  t o  s i m u l a t e  s o l a r  r a d i a t i o n  a t  t h e  lunar  surface:  t w o  UV s o u r c e s  
(235 a n d  365 nm w a v e l e n g t h s ) ,  e a c h  de l ive r ing  approx imate ly  600 p watts/cm2 
a t  t h e  s a m p l e ' s  s u r f a c e ,  p l u s  a s o u r c e  of v i s i b l e  rad ia t ion  a n d  a s o u r c e  of 
infrared r a d i a t i o n ,  t h e  former de l ive r ing  approx imate ly  1522 v w a t t s / c m 2  a t  
t h e  s a m p l e ' s  s u r f a c e  a n d  t h e  l a t t e r  13600 vwat t s / cm2.  Exper iments  were  
made u s i n g  a s i n g l e  rad ia t ion  s o u r c e  o r  va r ious  source  combina t ions .  

/ Temperatures  repor ted herein  re fe r  t o  i n i t i a l  s a m p l e  temperatures ;  i n  t h e  
' c a s e  of UV i r rad ia t ion  n o  a p p r e c i a b l e  hea t ing  t a k e s  p lace  on t h e  s a m p l e  su r -  

f a c e .  Vis ible  or infrared rad ia t ion  produce hea t ing  t h a t  t y p i c a l l y  r e s u l t s  i n  
s u r f a c e  t empera tu res  of approx imate ly  3850K i n  1 5  min per iods  when  s t a r t i n g  
a t  295%. W e  h a v e  not determined temperature  inc rements  when  s ta r t ing  a t  
~ 0 0 ~ ~ .  

Figure 1 s h o w s  t h e  s a m p l e ' s  r e s p o n s e  t o  UV e x c i t a t i o n .  W a v e l e n g t h s  of 
235 a n d  365 nm were  u s e d  a t  t empera tu res  of 100° a n d  2 9 5 O ~ .  A t y p i c a l  p h o t o  
conduc t iv i ty  e f f e c t  is o b s e r v e d  w h e n  i l lumina t ing  wi th  shor t -wave UV l ight  
(235 n m )  ; i t  c o n s i s t s  of a n  i n s t a n t a n e o u s  conduc t iv i ty  i n c r e a s e  of t w o  o r d e r s  
of magni tude.  A s i m i l a r  decrement  is observed  when swi tch ing  the  s o u r c e  off. 
When  i l luminat ing w i t h  long-wave UV l ight  (365 nm ) a s m a l l  d e c r e a s e  i n  
conduc t iv i ty  is o b s e r v e d  which  may cor respond  t o  t h e  se ldom observed  pheno- 
menon of n e g a t i v e  photoconduct ivi ty  (2) . Lit t le  c h a n g e  i n  t h e  r e s p o n s e  
o c c u r s  be tween  tempera tu res  of 100° a n d  2950K. 

Figure 2 s h o w s  t h e  r e s p o n s e  of t h e  s a m p l e  t o  va r ious  combina t ions  of t h e  
v i s i b l e ,  in f ra red ,  a n d  UV s o u r c e s ,  a t  t empera tu res  of 1000 a n d  295O K .  The 
s u r f a c e  conduc t iv i ty  i n c r e a s e d  f ive  o rders  of magnitude when  t h e  four  s o u r c e s  
were  on for 22 min; conduc t iv i ty  d e c r e a s e s  immediate ly  a f t e r  swi tch ing  off t h e  
s o u r c e s .  After a n  i n i t i a l  t r a n s i e n t  of a b o u t  5 min t h i s  r e s p o n s e  fo l lows  a 
s t ra igh t  l ine  i n  t h e  semilog-plot ;  from minute 17 on a second  s t ra igh t  l i n e  is 
d e f i n e d .  The d e c a y  i s  a l s o  c h a r a c t e r i z e d  by t w o  s t r a i g h t  l i n e s  followed by a 
c u r v e .  
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The s t r a i g h t  s e g m e n t s  cor respond  t o  t rap-control led  photoconduct ivi ty  
(e . g .  , (3) ) d e s c r i b e d  b y  a = o e x p  + (t/.r ) , where  a r e p r e s e n t s  conduc-  
t i v i t y ,  t  t i m e ,  a n d  -r i s  known a s  t h e  r e s p o n s e  t ime of t h e  photoconduct ive  
p r o c e s s  . Apparently va r ious  k i n d s  of t r a p s ,  wi th  di f ferent  r e s p o n s e  t i m e s ,  
a r e  invo lved  i n  s u c h  a p r o c e s s .  Similar  r e s p o n s e  t imes  c a n  be de f ined  for 
e x c i t a t i o n  wi th  v i s i b l e  or infrared r a d i a t i o n  o n l y .  Table 1 summar izes  the  
r e s p o n s e  t i m e s  for t h e  va r ious  p l o t s  inf Figure 2 . Infrared rad ia t ion  y ie ld  
t h e  l a r g e s t  r e s p o n s e  t imes  when the  i n i t i a l  temperature  is 2 9 5 ' ~  ; however  a t  
1 0 0 ~ ~  t h e  r e s p o n s e  t imes  d e c r e a s e  approx imate ly  three-fold .  

The p resen t  exper iments  s u g g e s t  tha t  s o l a r  r ad ia t ion  may i n c r e a s e  t h e  con-  
d u c t i v i t y  of some s u r f a c e  mater ia l  (1-2 mm d e p t h ) u p  t o  s e v e n ,  o r  pe rhaps  more, 
o rders  of magni tude.  Th is  obse rva t ion  is b a s e d  on  t h e  f a c t  tha t  t h e  va r ia t ion  
of f ive  o r d e r s  of magni tude ,  i n  Figure  2 ,  occurred i n  only  22 min a n d  tha t  i t  
a p p e a r s  t o  be far  from reach ing  equ i l ib r ium.  
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TABLE 1 

RADIATIOS ON OFF 

TEMP ( O K )  + r  ( s e c )  - - ( s e c )  

VISIBLE 295  65 60.190 
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Fig.  I Photoelect r iceffect  i n  s a m p l e  
1 5 4 9 8 , 3 8 .  UV s o u r c e s  of 235 
a n d  365  nm were  u s e d  
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Fig.  2 Pho toe lec t r i c  e f f e c t  con-  
t ro l l ed  b y  t r a p s  o b t a i n e d  
when  combina t ions  of 
v i s i b l e ,  IR, a n d  UV s o u r c e s  
were  u s e d .  


