
SECTION 1. UPPER ATMOSPHERIC RESEARCH 

The NASA program of Upper  Atmospheric  Research,  developed 
under the Congressional mandates in the FY 1976 NASA Authorization 
Act and  the Clean Air Act  Amendments of 1977, is a comprehensive 
program of research, technology and monitoring. It is aimed at ex- 
panding the scientific understanding of the earth's stratosphere and 
mesosphere and at developing the ability to assess potential threats 
to the upper atmosphere. 
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SIGNIFICANT ACCOMPLISHMENTS  FY 81: 

Some successful   case  studies  were  completed  on  the  stratospher ic  temperature 
responses t o  a . s o l a r   p r o t o n   e v e n t  and a geomagnetic  storm. I n   t h e  geomagnetic 
storm  case,  the  temperature  response was observed  a t   the   t ropopause  leve l  i n  
some a u r o r a l  zone reg ions .  

I n  GASP o b s e r v a t i o n s   t h a t  were made by  chance  during a geomagnetic  storm  time, 
a temperature  decrease, a CO concent ra t ion   inc rease,  and an 0 concent ra t ion  
decrease  occurred  s imultaneously i n   t h e   l o w e r   s t r a t o s p h e r e  i n  ?he po la r   reg ions .  

Rad ioac t i ve   coo l i ng  due to   po lya tomic   mo lecu le   decompos i t ion   in   the   upper   layers  
i s  proposed  as a poss ib le  mechanism. The decomposi t ion i s  hypo thes i zed   t o  be 
caused  by  the  bombardment o f   s low  secondary   e lec t rons   tha t  were  produced  by  the 
auroral   X-rays.  A f e a s i b l e   l o g i c   i s   d e v e l o p e d .  

Aurora l  X-ray t r a n s f e r s  were c a l c u l a t e d   t a k i n g   t h e  compton  softened  component 
in to   account .  It was found  that   because  o f   the  s low  decay  ra te  dur ing  t ransmiss ion 
l a r g e  enough concentrat ions  o f   aurora l   X-rays  remained  be low 20 km t o  produce 
the  GASP o b s e r v a t i o n s   r e s u l t s .  

CURRENT FOCUS OF RESEARCH WORK: 

Observat ional   conf i rmat ion  o f   the  po lyatomic  molecule  decomposi t ion  dur ing 
geomagnetic  storm i s  the   cur ren t   concern .  Measurements o f  C O 2 ,  H20, and O3 
and  temperature  by  a i rp lane  are  the  main  requirements.  

PLANS FOR FY 82: "- 
Recommendations f o r  New Research: 
(1 )   Es t imat ions   o f   bo th   the   magn i tude and e x t e n t  o f  the  magnet ic   s torm  ef fect  

( 2 )   E s t i m a t i o n s   o f   t h e   i n f l u e n c e  o f  t he   t empera tu re   mod i f i ca t i on  on the  general 
on temperature.  

c i r c u l a t i o n .  
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L IST  OF PUBLICATIONS PREPARED SINCEJUNE .~ 1980: . 

Sekihara, K. Polyatomic  Molecule  Decomposit ion i n   t h e   S t r a t o s p h e r e   D u r i n g  
Geomagnetic  Storms.  (Presented a t  AGU Spr ing  meet ing May 26, 1981, Ba l t imore ,  
and t o  be submi t ted   t o  J .  Geophys. Research) 
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SIGNIFICANT ACCOMPLISHMENTS FY-80: 

The Imager was proposed  and  accepted  as a Spacelab 1 experiment. 
Several  experiments  have  been  proposed f o r   f u t u r e   m i s s i o n s   a n d   t h o s e  have 
been  accepted f o r   d e f i n i t i o n .  The Imager   as  conf igured  for   Spacelab 1 
has  two  opt ica l   channels .  The TV channel  has a s e l e c t a b l e  6" o r  20" FOV 
and  uses  an  image i n t e n s i f i e r   i n   s e r i e s   w i t h  an SEC v i d i c o n   t e l e v i s i o n  
tube.  This  channel i s  sequenced  by a dedicated  computer so s e n s i t i v i t y  
a n d   s i g n a l   t o   n o i s e   c a n   b e   o p t i m i z e d   f o r   t h e   s c i e n t i f i c   o b j e c t i v e s .  The 
second  channel  includes a 10 x 10 -channel   photon  count ing  array  which 
i s   b o r e   s i g h t e d   w i t h   t h e   h i g h e r   r e s o l u t i o n  TV. The ins t rumen t   i nc ludes  
i t s  own p o i n t i n g  system  and  experiment  developed  software f o r  optimum 
exper iment   con t ro l .  The r e s p o n s i b l e   i n s t i t u t i o n s   i n c l u d e  LMSC f o r   t h e  
o p t i c a l  system  and MSFC f o r   t h e   p o i n t i n g  system,  computer,  software, 
and  environmental   test .  

T h i s   p a s t   y e a r ' s   a c t i v i t y  was focused on f a b r i c a t i o n  and v e r i f i c a t i o n  
o f   t h e   f l i g h t  hardware  and  software  systems.  Several  design  and  fabrica- 
t i o n   i m p a c t s  have r i sen   f rom  launch  load   inc reases   and  sa fe ty   ru le   changes 
wh ich   impact   po in t ing   exper iments .  

I n  February, MSFC hosted a ' A E P I  r e f l i g h t '   i n v e s t i g a t o r s   m e e t i n g   t o  
co l l ec t   t he   exper imen ta l   requ i remen ts   o f   t he   'Fu tu re '   space lab  A E P I  team. 
R e f 1   i g h t   o b j e c t i v e s ,   i n c l u d i n q  a broad  range  of  thermospheric,  mesospheric, 
and tropospher ic  emission  sensing,  were  presented  by  each  Co-Invest igator 
a t t e n d i n g .   R e f l i g h t   p l a n n i n g  has  ceased a t   l e a s t   t e m p o r a r i l y  due t o   b u d g e t  
changes i n   t h e   S p r i n g   o f  1981. 

We gave c o n s i d e r a b l e   a t t e n t i o n   t o  image detect ion  dev ices  which  would 
rep lace   t he  SEC image t u b e   o n   r e f l i g h t .  We temporar i ly   postponed an e f f o r t  
aimed a t  uparading  the 10 x 10 d i o d e   a r r a y   t o  a h i g h   r e s o l u t i o n   i m a g e r   i n  
f a v o r   o f   e x i s t i n g   d e v i c e s .   C u r r e n t l y   a t t e n t i o n   i s   b e i n g   g i v e n   t o   p r o x i m i t y  
focused image i n t e n s i f i e r s  mated t o   a v a i l a b l e  CCD and C I D  s o l i d   s t a t e   i m a g e r s .  

CURRENT FOCUS : 

1. C o n t i n u e   t o   t e s t   e x p e r i m e n t   h a r d w a r e   f o r   d e l i v e r y   t o   i n t e g r a t i o n   i n  
January,  1981. 

2. T r a i n   t h e   f l i g h t   c r e w  on exper iment   operat ions  and  assoc iated  data 
i n t e r p r e t a t i o n   f o r   t h e   S p a c e l a b  1 miss ion .  

3. Develop  ground  operat ion  hardware  and  sof tware  for   Spacelab 1. 

4. Exper iment  wi th  technological   improvements i n  low 1 i g h t   l e v e l  images 
on g round   and   ba l l oon   bo rne   sc ien t i f i c   app l i ca t i ons .  

PLANS FOR FY-81: 

1. Continue 1 & 2 above u n t i l   d e l i v e r y   t o   i n t e g r a t i o n .  

2. Spend considerable  t ime on POCC a c t i v i t y .  

3. Ma tu re   f u tu re   m iss ion   p lans .  
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4. Experiment w i t h  imaging devices and image processing. 

". RECOMMENDATIONS FOR NEW RESEARCH: 

Pursue detector  development for   Sa te l l i t e   appl ica t ion   to   fa in t   source  
atmospheric  emissions i n  UV-VIS-near IR Wavelengths. 

PUBLICATIONS 

Sandie, W .  G . ,  S. B. Mende, G. R .  Swenson, M. E. Po l i tes ,  "Atmospheric 
Emissions  Photometric Imager Experiment (AEPI) for  Spacelab 1," 
Proceeding of SPIE conference, Feb. 9-13, Los Angeles, 265-38. 
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