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ABSTRACT 

L i t t l e  o r  no n a t u r a l  TSEE (Thermally S t imula ted  Exoelectron Emission) 

has been observed i n  Apollo 12 l u n a r  s u r f a c e  and co re  tube  f i n e s ,  u n l e s s  an 

o u t e r  l a y e r  i s  removed by e t ch ing  wi th  HF/F SO However, some n a t u r a l  TSEE 
2 4 '  

0 around 600 C can b e  d e t e c t e d  i n  u n t r e a t e d  samples from t h e  i n t e r i o r  o f  c ry s -  

t a l l i n e  rocks .  Apparent ly,  n a t u r a l  a s  we l l  as  a r t i f i c i a l  (gamma r a d i a t i o n  

induced) TSEE i s  i n h i b i t e d  by t rapped  s o l a r  wind. 

Severa l  i n t e n s e  a r t i f i c i a l  TSEE peaks l oca t ed  between about 130 and 

5 5 0 ~ ~  have been induced by p re -hea t i ng  of  samples i n  a i r .  Corresponding 

h e a t  t rea tment  i n  vacuum o r  hydrogen f a i l s  t o  develop TSEE. These p roces se s  

have been l i nked  w i th  t h e  ox ida t i on  s t a t e  o f  i r o n  i ons  through p a r a l l e l  

s t u d i e s  wi th  i r o n  powder. Adsorbed atmospheric  s p e c i e s  (02)  a l s o  a f f e c t  

t h e  TSEE c h a r a c t e r i s t i c s .  I n  g e n e r a l ,  TSEE i s  a s e n s i t i v e  d i a g n o s t i c  t o o l  

f o r  d e t e c t i n g  and i n v e s t i g a t i n g  s e v e r a l  s u b t l e  changes occu r r i ng  a t  t h e  s u r -  

f a c e ,  which have been s t u d i e d  i n  some d e t a i l .  The f i n d i n g s  have been com- 

plemented by scanning  e l e c t r o n  microscopy, E P R  and gas  adso rp t i on  measurements. 
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