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A B S T R A C T 

During 1965 two rockets were launched in order to obtain monochromatic pictures of the Sun 
in the Mg n line at 2802-7 A. The M g n filterheliograms have been compared with simultaneous Ha 
and Ca n K spectroheliograms. A n important observation from both flights concerns the relative 
intensities of different active regions. In the H a pictures there are old fairly faint active regions and 
newly formed more intense regions. In the M g n pictures, however, the older regions appear more 
intense than the younger regions. 

Different explanations for this intensity-reversal effect have been considered. The effect has also 
been looked for in broadband Ca n H filterheliograms, with negative results, however. 

1. Introduction 

N A S A A e r o b e e r o c k e t s w e r e l a u n c h e d o n Apr i l 12, 1965 a n d D e c e m b e r 2, 1965, 
wh ich ca r r i ed i n s t r u m e n t s des igned t o o b t a i n m o n o c h r o m a t i c p i c tu re s of t h e Sun in 
t h e singly ionized M a g n e s i u m l ine a t 2802-7 A. T h e i n s t r u m e n t p a c k a g e w a s p r e p a r e d 
a t G o d d a r d Space F l i gh t C e n t e r a n d cons i s t ed o f a C a s s e g r a i n - M a k s u t o v te lescope , 
b e h i n d which w a s p laced a Sole-type b i re f r ingent filter a n d a n a u t o m a t i c c a m e r a . T h e 
b i ref r ingent filter h a d a spec t ra l b a n d p a s s of 4 0 A in t h e first flight a n d 3-5 A in t h e 
second flight. T h e i n s t r u m e n t w a s flown wi th a b iaxia l so l a r p o i n t i n g c o n t r o l per
m i t t i n g a r e so lu t ion of 1-0 a r c - m i n u t e in t h e p i c tu re s . 

2 . Results 

Figures 1 a n d 2 s h o w a c o m p a r i s o n b e t w e e n o n e M g i i p i c t u r e f r o m each flight a n d 
s p e c t r o h e l i o g r a m s in H a a n d C a n K o b t a i n e d f r o m S a c r a m e n t o P e a k O b s e r v a t o r y a t 
t h e s a m e t ime as t h e flights. Al l ac t ive r eg ions in t h e M g n p i c t u r e s c o r r e s p o n d very 
well t o t he p lages vis ible in H a a n d C a n K s p e c t r o h e l i o g r a m s . Even t h e de ta i led 
s t r u c t u r e s h o w s very g o o d c o r r e s p o n d e n c e . A c o a r s e m o t t l i n g n e t w o r k is visible in 
t h e M g n p ic tu re s . 

A n in te res t ing o b s e r v a t i o n f r o m b o t h flights, p o i n t e d o u t ear l ie r by F r e d g a (1966), 
c o n c e r n s t h e re la t ive in tens i t ies o f t h e different ac t ive r eg ions . I n t h e H a p i c tu re t a k e n 
o n Apr i l 12, t h e smal l p l age j u s t c o m i n g a r o u n d t h e E a s t l i m b is c o n s i d e r a b l y b r igh te r 
t h a n t h e m o r e e x t e n d e d a r e a in t h e N o r t h e r n h e m i s p h e r e . In t h e M g n p i c t u r e of t he 
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s a m e d a y the in tensi t ies of t h e t w o a r e a s a re a p p r o x i m a t e l y e q u a l . I n t h e D e c e m b e r 2 
p i c t u r e , t he re is a l so o n e l a r g e ac t ive r e g i o n fairly fa in t in H a ( a t 27 N , 27 E ) a n d a 
sma l l r eg ion of h ighe r in t ens i ty ( a t 18 S, 33 E ) . I n t h e M g n p i c t u r e , however , t h e 
l a rge r a r e a is t h e m o r e i n t ense o f t h e t w o . T h e re la t ive in tens i t ies of t h e C a n K p lages 
fall a p p r o x i m a t e l y b e t w e e n t h o s e o f H a a n d M g i i b u t a r e m o r e s imi l a r t o t h o s e of H a . 

T h i s effect m a y be c o n n e c t e d w i t h t h e life h i s t o ry of t h e ac t ive r eg ions . B o t h the 
l a rge p lage a r ea s a r e o ld ac t ive r e g i o n s visible o n e so la r r o t a t i o n ear l ie r , while t he 
sma l l ac t ive r eg ions a r e newly f o r m e d . T h e l a rger a r e a s h o w n in t h e A p r i l 12 p i c tu re 
w a s f o r m e d o n o r before M a r c h 11 , 1965. T h e sma l l e r a r e a , a t t h e E a s t l i m b , was 
p r o b a b l y f o r m e d on ly a few d a y s be fo re it b e c a m e visible a t t h e E a s t l i m b . T h e l a rge r 
a r e a s h o w n in D e c e m b e r 2 p i c t u r e w a s f o r m e d o n o r before O c t o b e r 3 1 , 1965. T h e 
sma l l e r a r e a in t he s a m e p i c t u r e w a s on ly 3 d a y s o ld . 

3 . Discussion 

Different e x p l a n a t i o n s for t h i s in tens i ty - reversa l effect h a v e been c o n s i d e r e d . 
I n s t r u m e n t a l effects (i .e. v igne t t i ng ) h a v e been c h e c k e d , a n d c a l i b r a t i o n s of the 
i n s t r u m e n t before a n d af ter t h e flights s h o w t h a t th i s c a n n o t exp la in t h e obse rved 
effect. 

T h e r e is a c o n s i d e r a b l e s m e a r i n g in t h e M g i i p i c tu re s d u e t o p o i n t i n g e r r o r s d u r i n g 
t h e e x p o s u r e t ime . In g e n e r a l , a s m e a r i n g will inf luence smal l a n d l a rge a r ea s in a 
different w a y ; t he smal l a r e a s lose m o r e in c o n t r a s t t h a n t h e b ig a r e a s . I n th is case , 
h o w e v e r , t he so-cal led l a rge a r e a s cons i s t o f i nd iv idua l p a r t s of a p p r o x i m a t e l y t he 
s a m e size as t he smal l a r e a s . T h e i nd iv idua l p a r t s o f t h e l a rge a r e a s d o n o t o v e r l a p 
e a c h o t h e r d u r i n g t h e e x p o s u r e t i m e . T h e s m e a r i n g in t h e M g i i p i c tu re s p r o b a b l y 
c a n n o t expla in t h e o b s e r v e d in t ens i ty reversa l . 

T h e c o n t r a s t be tween a n ac t ive r eg ion a n d t h e u n d i s t u r b e d so la r d i sk is affected 
by the b a n d w i d t h of t h e filter. H o w e v e r , t h e re la t ive in t ens i ty be tween t w o reg ions 
s h o u l d n o t be affected by t h e spec t r a l b a n d p a s s . T h i s c o n c l u s i o n is va l id on ly w i th 
t h e a s s u m p t i o n t h a t t h e emiss ion- l ine profiles of o ld a n d y o u n g ac t ive reg ions a re 
a p p r o x i m a t e l y e q u a l . F o r e x a m p l e , if t h e emiss ion- l ine profi le of a n o ld r eg ion is 
m u c h b r o a d e r t h a n t h e profi le of a y o u n g r eg ion , t h e difference in b a n d w i d t h be tween 
t h e M g i i filter a n d t h e H a filter c o u l d give t h e obse rved in tens i ty - reversa l effect. 

In o r d e r t o find w h a t inf luence t h e b r o a d b a n d w i d t h m a y h a v e , C a n H filter-
h e l i o g r a m s h a v e b e e n o b t a i n e d d u r i n g t h e s u m m e r o f 1967 a t t h e Swedish So la r 
O b s e r v a t o r y a t A n a c a p r i . T h e C a n H b i re f r ingent filter w h i c h w a s u sed h a s a b a n d 
w i d t h (full w i d t h a t h a l f i n t ens i ty ) of a p p r o x i m a t e l y 2 A. T h e f i l t e rhe l iograms h a v e 
been c o m p a r e d wi th s i m u l t a n e o u s H a p ic tu res t o s e a r c h for i n t ens i ty reversa ls be 
tween o ld a n d y o u n g ac t ive r e g i o n s of t h e t y p e m e n t i o n e d a b o v e . So far t he resul ts 
of th is s t u d y h a v e b e e n n e g a t i v e ; t h a t is, t he ac t ive r eg ions in H a a n d b r o a d b a n d 
C a n H s h o w the s a m e re la t ive in tens i ty d i s t r i bu t i on . 
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T h e in tens i ty reversa l h a s so far on ly been f o u n d in t h e M g i i p i c t u r e s . M o r e m a t e r i a l 
is needed for c o n f i r m a t i o n a n d i n t e r p r e t a t i o n of th is effect. A fu tu re r o c k e t expe r imen t 
(hopeful ly wi th i m p r o v e d p o i n t i n g ) will t a k e p lace d u r i n g t h e t i m e of m a x i m u m so la r 
ac t iv i ty (1968) . A t th i s t i m e o n e c a n expec t t o h a v e several ac t ive r eg ions o n t h e Sun 
of different ages a n d in different s tages of d e v e l o p m e n t . 
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D I S C U S S I O N 

Sheeley: What about time changes? If the K spectroheliogram and Mg n spectroheliogram were 
taken at different times perhaps the relative intensities of the two plages had changed in the inter
vening time? We know of such cases in H a : Flares, of course, are extreme cases, and we know that 
the bright network varies in time also. 

Fredga: It depends on what time scale you have in mind. For the pictures taken on April 12, 1965 
the difference in time between the H a picture and the Mg II picture was 5 min. The H a and Mg II 
pictures from December 2, 1965 were secured within the same minute. N o flares were reported. 

Kiepenheuer: What was your exposure time? 
Fredga: The exposure time was 1/8 sec for the picture taken on April 12, 1965, and 1/9 sec for the 

picture taken on December 2, 1965. 
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