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FOREWORD 

T h i s  document is a b i b l i o g r a p h y  by y e a r  o f  t h e  re- 
s e a r c h  p u b l i s h e d  i n  t h e  open l i t e r a t u r e  by t h e  workers  i n  
t h e  M a t e r i a l s  P r o c e s s i n g  i n  Space program. ( A l s o  i nc luded  
are a l i s t i n g  of submi t t ed  p a p e r s  f o r  which a c c e p t a n c e  is 
pending  and an appendix  which p r o v i d e s  a complete  l i s t i n g  
o f  t h e  b i b l i o g r a p h y  a r r anged  a l p h a b e t i c a l l y .  ) T h i s  work 
w a s  sponsored  by NASA, e i t h e r  d i r e c t l y  or i n d i r e c t l y ,  and 
g e n e r a l l y  p e r t a i n s  to t h e  i n f l u e n c e  (or l a c k  of  i n f l u e n c e )  
o f  g r a v i t y  on p r o c e s s e s  involved  i n  c r y s t a l  growth,  s o l i d i -  
f i c a t i o n ,  f l u i d  t r a n s p o r t ,  c o n t a i n e r l e s s  phenomena, and 
v a r i o u s  s e p a r a t i o n  t e c h n i q u e s  o f  i n t e r e s t  to t h e  b iomed ica l  
community. A l s o  i nc luded  a r e  s t u d i e s  o f  t h e  p o s s i b i l i t i e s  
o f  u s i n g  t h e  h igh  vacuum i n  t h e  wake of  o r b i t i n g  v e h i c l e s  
f o r  per forming  p r o c e s s e s  i n v o l v i n g  l a r g e  h e a t  l o a d s  and 
e v o l u t i o n  o f  g a s e s .  

The r e s e a r c h  r e p o r t e d  i n  t h i s  document h a s  a widnly  
v a r y i n g  scope .  For t h e  most p a r t ,  it r e p r e s e n t s  ground- 
based  s t u d i e s  aimed a t  e x p l o r i n g  the role o f  g r a v i t y  i n  a  
p r o c e s s ,  how to c o n t r o l  i ts e f f e c t s ,  and t h e  d e t e r m i n a t i o n  
o f  t h e  l i m i t a t i o n s  o f  ground-based t echn iques .  I t  is 
a n t i c i p a t e d  t h a t  f l i g h t  e x p e r i m e n t s  w i l l  e v o l v e  n a t u r a l l y  
f rom t h i s  t y p e  of r e s e a r c h .  I n  c a s e s  where a clear r a t i o n -  
a l e  f o r  space  expe r imen t s  h a s  been p e r c e i v e d  and t h e  exper -  
iment  is under  development ,  much a n c i l l a r y  work is re- 
q u i r e d  to  a s s u r e  t h e  s u c c e s s  o f  t h e  exper iment .  Of t en  t h i s  
work is o f  s u f f i c i e n t  i n t e r e s t  to  merit p u b l i c a t i o n  i n  t h e  
open l i t e r a t u r e .  F i n a l l y ,  work a c t u a l l y  done i n  l o w  grav-  
i t y ,  e i t h e r  i n  e a r l y  s p a c e f l i g h t  expe r imen t s ,  c u r r e n t  
r o c k e t  f l i g h t s ,  or i n  d r o p  towers, d r o p  t u b e s ,  and a i r c r a f t  
f l y i n g  b a l l i s t i c  trajectories, is r e p o r t e d .  

I t  is p a r t i c u l a r l y  no tewor thy  t h a t  t h e  number of open 
l i t e r a t u r e  p u b l i c a t i o n s  produced by t h e  program has  
i n c r e a s e d  d r a m a t i c a l l y  i n  r e c e n t  y e a r s .  T h i s  r e f l e c t s  t h e  
emphas i s  on s c i e n c e  recommended by t h e  N a t i o n a l  Academy of 
S c i e n c e  (STAMPS ~ e p o r t * )  and t h e  ph i losophy  o f  t h e  p r ,   sent 
program a d m i n i s t r a t i o n .  

Rober t  J. Naumann 
Program S c i e n t i s t  

* Materials P r o c e s s i n g  i n  Space ,  Cornnittee on S c i e n t i f i c  
and T e c h n o l o g i c a l  Aspects o f  M a t e r i a l s  P r o c e s s i n q  i n  
Space  ( STAMPS),   at i o n a l  Academy o f  S c i e n c e ,  1978. 
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