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S P A T I A L  V A R I A T I O N S  O F  T H E  A I R G L O W  I N  T H E  A R E A  O F  x 5893 1 
G .  A .  Nasyrov 

ABSTRACT:  Measurements showed t h e  p r e s e n c e  o f  
p a t c h e s  in t h e  h 5 8 9 3  8 e m i s s i o n ,  w i t h  an i n t e n 
s i t y  of a b o u t  1 0 0  RayZeighs  and d i m e n s i o n s  o f  
a b o u t  1 0 0  x 20  km. The v e Z o c i t i e s  o f  t h e  p a t c h  
movements were a b o u t  7 0  k m / s e c .  The predomi
n a t i n g  d i r e c t i o n s  o f  t h e  movements were e a s t 
e r n  and n o r t h e r n .  

/loI n  o r d e r  t o  s t u d y  t h e  s p a t i a l  d i s t r i b u t i o n  o f  b r i g h t n e s s  i n  -
t h e  a i r g l o w  o f  t h e  A 5 8 9 3  8 r e g i o n ,  w e  u s e d  d a t a  f r o m  t h e  o b s e r 
v a t i o n s  c o n d u c t e d  a t  t h e  s t a t i o n  i n  t h e  V a n n o v s k i y  d i s t r i c t  on a 
f i v e - c h a n n e l  s c a n n i n g  e l e c t r o p h o t o m e t e r  [l, 2 1 .  The a n a l y z e d  m a t e r 
i a l s  w e r e  o b t a i n e d  d u r i n g  t h e  n i g h t s  o f  May 4 -5  a n d  8 -9  i n  1 9 6 2 .  

The a b s o l u t e  i n t e n s i t y  of  t h e  l u m i n e s c e n c e  i n  t h e  X 5 8 9 3  8 
r e g i o n  w a s  c a l c u l a t e d  a c c o r d i n g  t o  t h e  f o l l o w i n g  f o r m u l a :  

w h e r e  if*i s  t h e  e n e r g y  o f  t h e  c o n t i n u o u s  s p e c t r u m  f o r  t h e  c a l i b r a 
t i o n  s t a r  p e r  1 8  i n  t h e  A 5 8 9 3  8 s e c t i o n ;  A h  i s  t h e  e q u i v a l e n t  
w i d t h  o f  t h e  b a n d  w h e r e  t h e r e  i s  c o m p l e t e  p e n e t r a t i o n  o f  t h e  i n t e r 
f e r e n c e  f i l t e r  c e n t e r e d  o n  a s e g m e n t  o f  t h e  A 5 8 9 3  8 s p e c t r u m ;  w i s  
t h e  s o l i d  a n g l e  o f  t h e  p h o t o m e t e r ;  na i s  t h e  r e a d i n g  o f  t h e  pho tom
e t e r  f r o m  t h e  c a l i b r a t i o n  s t a r ;  k i s  t h e  c o e f f i c i e n t  o f  p e n e t r a 
t i o n  f o r  X 5 8 9 3  8 ;  p i s  t h e  p e r m e a b i l i t y  o f  t h e  a t m o s p h e r e  a t  t h e  
s e g m e n t  o f  t h e  s p e c t r u m  b e i n g  m e a s u r e d ;  ik i s  t h e  i n t e n s i t y  o f  t h e  
i n t e g r a l  c o n t i n u u m  p e r  1 8  i n  t h e  A 5 8 9 3  8 a r e a ;  n i s  t h e  r e a d i n g  
o f  t h e  p h o t o m e t e r  f o r  t h e  a i r g l o w .  The v a l u e  o f  t h e  i n t e g r a l  c o n t i n 
uum f o r  t h e  w a v e l e n g t h  b e i n g  m e a s u r e d  w a s  d e t e r m i n e d  by  i n t e r p o l a 
t i o n  o f  t h e  d a t a  o n  t h e  c o n t i n u u m  o b t a i n e d  b y  o b s e r v a t i o n s  f o r  t h e  
s p e c t r a l  s e g m e n t s  A X  5 6 9 0  a n d  6040 8 .  The c o e f f i c i e n t s  o f  p e r m e 
a b i l i t y  a n d  t h e  c a l i b r a t i o n  c o e f f i c i e n t s  w e r e  d e t e r m i n e d  b y  t h e  
s t a r s  C3, 4 1 .  

The a v e r a g e  i n t e n s i t y  o f  t h e  a i r g l o w  p e r  n i g h t  i n  t h e  A 5 8 9 3  8 
r e g i o n  w a s  e q u a l  t o  t h e  f o l l o w i n g :  50 R a y l e i g h s  o n  May 4 - 5 ;  3 3  
R a y l e i g h s  on May 8 - 9 .  The  r a t i o  o f  t h e  e m i s s i o n  i n t e n s i t i e s  a t  
t w o  d i f f e r e n t  p o i n t s  i n  t h e  s k y  w i t h  e q u a l  z e n i t h  d i s t a n c e s  d e p e n d e d  
s u b s t a n t i a l l y  on t h e  a z i m u t h  o f  t h e  p o i n t  o f  o b s e r v a t i o n ,  a n d  i t  
r e a c h e d  a v a l u e  o f  1 . 8 .  T h e r e  w a s  n o t e d  a n  i n c r e a s e  o f  t h e  i n t e n 
s i t y  i n  t h e  w e s t e r n  d i r e c t i o n  d u r i n g  t h e  e n t i r e  n i g h t .  A s i m i l a r  
p i c t u r e  w a s  a l s o  o b s e r v e d  for t h e  n i g h t  o f  May 8 - 9 ,  1 9 6 2 .  
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Fig. 1. Circular Isophotic Charts for the Night of May 4-5, 1962. 
Lines GE and E Correspond t o  the Galactic Equator and the Ecliptic, 
Respectively. The Density of the Shading Corresponds t o  the Rela
tive Intensities of Emission: (1) 0.8; (2) 1 . 0 ;  (3) 1.2; ( 4 )  1.6. 
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W 	 Fig. 2. Histogram of Movement Di
rections of the Discontinuities i n  
the X 5893 a Region. 
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The r e s u l t s  o f  t h e  o b s e r v a t i o n s  on  t h e  e m i s s i o n  i n  t h e  X 5 8 9 3  8 
r e g i o n  f o r  t h e  n i g h t  of May 4 - 5 ,  1 9 6 2  a r e  shown i n  t h e  f o r m  o f  i s o 
p h o t i c  c h a r t s  i n  F i g u r e  1,' Each  c h a r t  w i t h  a n  h o u r l y  i n t e r v a l  w a s  
c o n s t r u c t e d  a s  a r e s u l t  o f  a v e r a g i n g  f o u r  c h a r t s  o b t a i n e d  a t  15
m i n u t e  i n t e r v a l s .  T h e  i n t e n s i t i e s  o b s e r v e d  were  d i v i d e d  i n t o  r a n g e s  
whose  a v e r a g e  v a l u e s  d i f f e r e d  f r o m  o n e  a n o t h e r  b y  2 0 % .  The d e n s e s t  
s h a d i n g  c o r r e s p o n d s  t o  t h e  g r e a t e s t  i n t e n s i t y .  I n  c o n s t r u c t i n g  
t h e  i s o p h o t i c  c h a r t s ,  t h e  h e i g h t  o f  t h e  e m i t t i n g  l a y e r  w a s  t a k e n  
as  e q u a l  t o  85 km. 

An e x a m i n a t i o n  o f  t h e  i s o p h o t s  showed  t h a t  t h e  s h a p e  a n d  s i z e  
o f  t h e  d i s c o n t i n u i t i e s  may b e  c o m p l e t e l y  d i f f e r e n t .  

The a v e r a g e  s i z e  of t h e  d i s c o n t i n u i t i e s  ( p a t c h e s )  whose  c o n - / 1 2-
t o u r s  d i d  n o t  e x c e e d  t h e  d i m e n s i o n s  o f  t h e  r e g i o n  o f  t h e  s k y  b e i n g  
e x a m i n e d  by  t h e  a p p a r a t u s  w a s  e q u a l  t o  76 km, for 24 m e a s u r e m e n t s .  
The t i m e  f o r  t h e  p r e s e n c e  of d i s c o n t i n u i t i e s  v a r i e d  f r o m  1 5  min  
t o  4 h o u r s .  

On t h e  n i g h t  o f  May 4 - 5 ,  t h e r e  w a s  r e c o r d e d  a c o n t r a s t i n g  p a t c h  
w i t h  a n  i n t e n s i t y  of  95  R a y l e i g h s .  The  l e n g t h  of t h e  p a t c h  was 
e q u a l  t o  1 0 0  km, a n d  t h e  w i d t h  w a s  e q u a l  t o  2 0  km. The a z i m u t h  
o f  t h e  p a t c h  movement  was 1 5 0 ° ,  a n d  t h e  v e l o c i t y  w a s  a b o u t  70 m/sec .  
An e x a m i n a t i o n  o f  t h e  c h a r t s  for t h e  n i g h t s  o f  May 4-5  a n d  8-9  o f  
1 9 6 2  p r o v i d e d  for c o n s t r u c t i n g  t h e  h i s t o g r a m  f o r  t h e  a z i m u t h s  o f  
movements  shown i n  F i g u r e  2 .  

The p r i n c i p a l  d i r e c t i o n s  of t h e  p a t c h  m o v e m e n t s ,  as w e  c a n  
s e e  f r o m  t h e  f i g u r e ,  were  e a s t e r n  a n d  n o r t h e r n .  
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