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OBSERVATIONS: We p r e s e n t t h e r e s u l t s of our s t u d y of a l o n g s e q u e n c e 
of h i g h s p a t i a l r e s o l u t i o n f i l t e r g r a m s o b t a i n e d w i t h t h e U n i v e r s a l 
B i r e f r i n g e n t f i l t e r (UBF) a t t h e Vacuum Tower T e l e s c o p e o f t h e 
N a t i o n a l S o l a r O b s e r v a t o r y , Sacramento Peak on J u l y 1 4 , 1987 . The 
UBF has a band p a s s of 0 .25A and was s e t s e q u e n t i a l l y i n t h e f o l l o w -
i n g w a v e l e n g t h s , and f i l t e r g r a m s were o b t a i n e d a t each of the se t t ings . 

5 1 7 2 . 6 9 8 A 5 1 7 3 . 0 9 8 A 
5 1 7 2 . 8 9 8 A 5 1 7 3 . 4 9 8 A and 5 1 7 4 . 6 9 8 A ( c o n t i n u u m ) . 

The image s c a l e was 10 arc s e c mm" 1 and t h e r e g i o n of s t u d y w a s 
a q u i e t r e g i o n on t h e sun of a r e a 145" x 210" around t h e c e n t r e o f 
t h e s o l a r d i s c . Through a beam s p l i t t e r , l i g h t was f e d t o a Ca + K 
l i n e f i l t e r w i t h a band p a s s of 0 . 6 A which o p e r a t e d s i m u l t a n e o u s l y 
w i t h e v e r y e x p o s u r e o f t h e UBF. The s e e i n g was e x c e l l e n t and i n 
most p a r t of t h e frames t h e s u b - a r c s e c o n d b r i g h t p o i n t s (henceforth 
d e n o t e d a s BPs) a r e s e e n w i t h good c l a r i t y i n t h e Ca + K and Mg b 
f i l t e r g r a m s , b o t h i n t h e i n t e r i o r of t h e network as w e l l a s a t t h e 
b o u n d a r i e s . Enough e v i d e n c e e x i s t s (S ivaraman and L i v i n g s t o n 1982) 
t o show t h a t t h e BPs a r e c o s p a t i a l w i t h t h e s u b - a r c s e c o n d m a g n e t i c 
p o i n t s t h a t r e p r e s e n t t h e t h i n f l u x t u b e s and s o we have u s e d t h e 
BPs a s a proxy f o r t h e m a g n e t i c p o i n t s i n t h i s s t u d y . 

ANALYSIS: Our aim i s t o f i n d out where a r e t h e f o o t - p o i n t s of t h e s e 
m a g n e t i c s t r u c t u r e s l o c a t e d w i t h r e f e r e n c e t o t h e p h o t o s p h e r i c 
g r a n u l a t i o n . We c h o s e t h e b e s t frames from t h e s e q u e n c e and made 
e n l a r g e d t r a n s p a r e n c i e s on low c o n t r a s t f i l m s . U s i n g t h e s e t r a n s -
p a r e n c i e s , we i d e n t i f i e d a l l t h e BPs i n t h e K f i l t e r g r a m s (which 
o c c u r bo th i n t h e i n t e r i o r of t h e network and on t h e b o u n d a r i e s ) 
and e s t a b l i s h e d t h e s e BPs i n t h e Mg b c o r e p i c t u r e by c o a l i g n i n g 
t h e K and Mg b p i c t u r e s w i t h an a c c u r a c y b e t t e r t h a n 0 . 5 a r c s e c . 
We t h e n c o a l i g n e d t h e Mg b c o r e and t h e cont inuum p i c t u r e s v i a t h e 
Mg b wing p i c t u r e s t h a t s e r v e d as a r e l i a b l e i n t e r m e d i a t e s t a g e t o 
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c o n f i r m t h e c o r r e c t n e s s o f t h e i d e n t i f i c a t i o n of t h e BPs and t h e 
network b o u n d a r i e s . Whereas t h e network b o u n d a r i e s s e r v e d a s a good 
o v e r a l l r e f e r e n c e , t h e a c t u a l a l i g n m e n t was done u s i n g t h e f i n e r 
f e a t u r e s on t h e b o u n d a r i e s and t h e BPs . 

RESULTS: We d i d t h e v i s u a l c o r r e l a t i o n f o r n i n e f rames c o v e r i n g 
a t o t a l o f 1 8 0 0 BPs . Of t h e s e , 77.8% are l o c a t e d i n t h e dark i n t e r -
g r a n u l a r l a n e s of t h e p h o t o s p h e r i c g r a n u l a t i o n and 14 .4% a r e on t h e 
v e r y p e r i p h e r y of t h e b r i g h t g r a n u l e s and t h e r e s t i n t h e g r a n u l e s 
t h e m s e l v e s . 

M e h l t r e t t e r ( 1 9 7 4 ) and M u l l e r ( 1 9 8 3 ) u s e d a 16A p a s s band 
K f i l t e r and showed t h a t t h e network BPs ( c a l l e d f a c u l a r p o i n t s 
by them) o c c u r i n t h e dark i n t e r g r a n u l a r l a n e s . Such a f i l t e r c o u l d 
have shown o n l y t h e network and t h e most i n t e n s e b r i g h t p o i n t s 
s i t t i n g on t h e network b o u n d a r i e s but n o t t h o s e i n t h e c e l l i n t e r i o r s . 
The l a t t e r i n g e n e r a l a r e n o t a s b r i g h t a s t h e o n e s i n t h e c e l l 
b o u n d a r i e s and s o t e n d t o be m i s s e d when a l a r g e band p a s s i s u sed 
f o r o b s e r v i n g them. T i t l e e t a l ( 1 9 8 7 ) o b s e r v e d an e m e r g i n g f l u x 
r e g i o n w i t h t h e i r t u n a b l e f i l t e r and found t h a t t h e s u b - a r c s e c 
m a g n e t i c f e a t u r e s s e e n i n t h e map of Pe I 5250A l i n e c o r r e l a t e d w i t h 
r e g i o n s o f downdraf t s . Comparison w i t h t h e c o n t i n u m p i c t u r e s 
c o n f i r m e d t h a t t h e s e c o i n c i d e w i t h t h e i n t e r g r a n u l a r l a n e s . 

Our r e s u l t s i l l u s t r a t e t h e s t a t e o f a f f a i r s i n t h e q u i e t 
r e g i o n s o f t h e sun and t h e u s e of t h e UBP f i l t e r e n a b l e d us t o have 
a l a r g e sample o f t h e BPs bo th i n t h e c e l l i n t e r i o r a s w e l l a s i n 
t h e c e l l b o u n d a r i e s . 

We most g r a t e f u l l y acknowledge t h e e x t r a o r d i n a r y h o s p i t a l i t y 
of Dr.Raymond Smart t and h i s e n t i r e s t a f f a t SP0 and t h e v e r y a b l e 
h e l p p r o v i d e d t o us by t h e s t a f f a t t h e s o l a r Vacuum Tower T e l e s c o p e . 
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