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A B S T R A C T 

A photograph of the white-light corona from a rocket on May 9, 1967 showed many streamers, 
all straight and nearly radial, extending across the field of view, 3 to 9R 0 . At the North there were 
three spectacular streamers, making angles with the polar axis of 21° E, 20° W and 27° N . Projected 
inward, they were radial and passed through the probable positions of the principal plages on the 
back side. 

T h e m o s t r ecen t flight of t h e U . S . N a v a l R e s e a r c h L a b o r a t o r y ' s whi te - l igh t c o r o n a -
g r a p h s t o o k p lace o n M a y 9, 1967. T w o ex te rna l ly occu l t ed , s m a l l L y o t c o r o n a g r a p h s 
were bui l t i n t o t h e i n s t r u m e n t c o m p a r t m e n t of t h e b iax ia l p o i n t i n g - c o n t r o l sec t ion 
of a n A e r o b e e - 1 5 0 r o c k e t . T h e i n s t r u m e n t a n d s o m e ear l ie r r e su l t s h a v e been d e 
sc r ibed by T o u s e y (1965) , Purce l l et al. (1967) , a n d K o o m e n et al. (1967) . fn t h e 
p r e s e n t n o t e a t t e n t i o n is d i r ec t ed t o t h e s t r a igh t c h a r a c t e r of t h e s t r e a m e r s a n d t o t h e 
poss ib le or ig ins of t h e t h r e e w h i c h a p p e a r t o c o m e f r o m r e g i o n s n o t far f rom t h e 
N o r t h Po le . 

S i m u l t a n e o u s p h o t o g r a p h s f r o m t h e t w o i n s t r u m e n t s a r e r e p r o d u c e d in F i g u r e 1, 
as u n r e t o u c h e d , pos i t ive p r i n t s . T h e d a r k cen t ra l r eg ion is t h e s h a d o w cas t by t h e 
ex t e rna l o c c u l t e r ; t h e d a r k sec to r s , in t he N W of o n e a n d in t h e S E of t h e o the r , a r e 
t h e s h a d o w s of t h e a r m s s u p p o r t i n g e a c h occu l te r . A t t h e very cen t e r of o n e a whi te 
d i s k h a s been i n t r o d u c e d t o s h o w t h e l o c a t i o n a n d size of t h e S u n . T h e o t h e r i n s t ru 
m e n t b e c a m e sl ight ly m i s a l i g n e d d u r i n g l a u n c h , w h i c h a c c o u n t s fo r t h e b r i g h t c rescen t 
a t t h e edge of t h e o c c u l t e r ' s s h a d o w . T h e dec rease in b r i g h t n e s s o f t h e c o r o n a a n d 
s t r e a m e r s wi th i nc r ea s ing R w a s c o m p e n s a t e d b y t h e v igne t t i ng a c t i o n of t h e ex te rna l 
occu l te r . T h e useful field c o v e r e d t h e r a n g e 3 t o 9RQ in t h e p l a n e p e r p e n d i c u l a r t o 
t h e l ine of s ight . 

A few ar t i fac ts a r e p r e s e n t , c a u s e d by specks o n a l e n s ; a n d t h e s h o r t , b r i g h t s t r eak 
in t h e N W of t h e o n e p h o t o g r a p h is t h e t ra i l o f a sun l i t p a r t i c l e j u s t b e y o n d t h e 
occu l te r . M e r c u r y is seen a l m o s t o u t of t h e field in t h e W e s t , a n d d r a w n i n t o a s h o r t 
a r c by t h e p r eces s ion -caused r o t a t i o n of t h e i n s t r u m e n t a r o u n d t h e so l a r vec tor . 

* Supported by the National Aeronautics and Space Administration. 
** Presented by R. Tousey. 

Kiepenheuer (ed.), Structure and Development of Solar Active Regions, 385-388. € F.A.U. 
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T h e smal l , b l ack d i sk E a s t of t h e S u n is t h e M o o n . T h e r o c k e t was l a u n c h e d 
in t en t iona l ly on M a y 9 a t 1618 U T in o r d e r t o h a v e t h e M o o n in t h e field of view. 
T h i s a spec t of t h e p r o g r a m h a s been desc r ibed by K o o m e n et al. (1967) . T h e b lack 
c h a r a c t e r of t h e s h a d o w of t h e occu l t i ng d i sk a n d of t h e M o o n s h o w s t h a t t he in s t ru 
m e n t a l s t ray- l igh t level was negl igible . T h e M o o n ' s fea tures a r e c lear ly visible in 
e a r t h s h i n e on the o r ig ina l film. 

T h e r e a r e m a n y c o n s p i c u o u s c o r o n a l s t r e a m e r s , especia l ly a t low so la r l a t i t udes . 
All of t he s t r e a m e r s a r e s t r a i g h t ; t he re fo re , t h e r a n g e b e y o n d 3RQ is la rge ly ou t s ide 
t h e reg ion whe re t h e c o r o n a is c o n t r o l l e d by c o m p l e x m a g n e t i c fields. I t will be 
difficult t o loca te t h e o r ig ins of t h e low- la t i tude s t r e a m e r s b e c a u s e of t h e g rea t a m o u n t 
of act ivi ty a n d b e c a u s e of t h e o v e r l a p p i n g a n d m e r g i n g of t h e s t r e a m e r s . 

T h e s t r e a m e r s a t h igh N o r t h l a t i t udes c a n be s tud i ed in m o r e de ta i l . T h e N E 
s t r e a m e r is s ingle a n d a p p e a r s t o f o rm a 21 ° ang le wi th t h e so l a r a x i s ; t h e N W s t r e a m e r 
is d o u b l e w i th ang les of 20° a n d 27° t o t h e axis . It a p p e a r s un l ike ly t h a t t hey real ly 
o r ig ina t ed a t h igh l a t i t udes , b e c a u s e t he r e were n o la rge p r o m i n e n c e s in su i t ab le 
pos i t i ons a n d b e c a u s e s u n s p o t s a n d in tense ac t ive cen te r s were n o t f o u n d a t t h o s e 
l a t i t udes . T h e y c o u l d very well h a v e c o m e f rom low- la t i t ude cen t r e s of act ivi ty o n t he 
f ron t o r b a c k s ide a n d t h u s be seen in p ro j ec t ion . O n t h e f r o n t s ide , h o w e v e r , t h e r e 
were n o fea tures f r o m w h i c h t h e s t r e a m e r s conce ivab ly c o u l d h a v e a r i sen . 

A n inves t iga t ion w a s m a d e t o d e t e r m i n e w h e t h e r o r n o t i n t ense ac t ive reg ions o n 
t h e b a c k s ide m i g h t h a v e se rved as o r ig ins for these s t r e a m e r s . E x a m i n a t i o n of t he 
C a —K s p e c t r o h e l i o g r a m s for A p r i l 25 a n d M a y 2 3 , 14 d a y s ear l i e r a n d la te r t h a n 
M a y 9, s h o w e d p lages in f avo rab l e loca t ions , a t l a t i t udes w h e r e t h e so la r r o t a t i o n 
pe r iod is a b o u t 28 d a y s . T h e s e r eg ions were very la rge a n d in t ense , c o n t a i n i n g la rge 
s p o t s a t c o o r d i n a t e s 31 °E, 26 ° N u n d e r p l age # 8785 , a t 19 °E , 35 ° N u n d e r p lage # 
8793 wh ich first a p p e a r e d on Apr i l 28 , a n d a t 22 °W, 23 ° N u n d e r p l age # 8778. O n 
M a y 24 t h e s a m e r eg ions pers i s ted o n the S u n , r e m a i n i n g very in t ense a n d a t r o u g h l y 
t h e s a m e pos i t i ons b u t h a v i n g g r o w n m a r k e d l y in a r e a ; t h e E a s t e r n r eg ion , des igna ted 
# 8 8 1 8 in th is r o t a t i o n , c o v e r e d a b o u t 8500 mi l l i on th s of t h e h e m i s p h e r e , a n d t h e 
W e s t e r n reg ion c o v e r e d a b o u t 2500 mi l l i on ths of t h e h e m i s p h e r e . T h e E a s t e r n reg ion 
a t 247° l o n g i t u d e w a s t h e m o s t ac t ive r eg ion on t h e Sun in M a y , a n d was t h e site 
of t h e p ro ton - f l a r e even t s in t h e las t week of M a y . A v e r a g e p o s i t i o n s for these r eg ions 
were t a k e n a n d t r a n s f e r r e d t o t h e b a c k of t h e S u n . T h e i r l o c a t i o n s a n d a p p r o x i m a t e 
f o r m s a re i nd ica t ed o n t h e w h i t e d i sk in F i g u r e 1 as a view seen t h r o u g h t h e S u n . 

A ca l cu l a t i on was m a d e of t h e a p p a r e n t ang le b e t w e e n e a c h s t r e a m e r a n d t h e so l a r 
axis , u s ing t h e a s s u m e d p o s i t i o n s of t h e ac t ive cen te r s , m a k i n g t h e a s s u m p t i o n t h a t 
t h e s t r e a m e r s were r a d i a l , a n d t a k i n g i n t o a c c o u n t t h e tilt a n g l e of t h e S u n a n d t h e 
perspec t ive . T a b l e 1 gives t h e resu l t s . 

T h e s e va lues a r e in very g o o d a g r e e m e n t , in c o n s i d e r a t i o n of t h e e r r o r s of m e a s u r e 
m e n t a n d of t h e u n c e r t a i n t i e s invo lved in e s t i m a t i n g t h e cen te r s of t h e p lages . 

T h e conc lus ion is t h a t t he se s t r e a m e r s c a m e f rom act ive cen te r s t h a t were 50° t o 53° 
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Table 1 

Apparent angle between streamer and solar North 

Plage # / S t r e a m e r 8778/NE 8 7 8 5 / N W 8 7 9 3 / N W 

Observed 
Calculated 

21° 
20° 

27° 
29° 

20° 
17° 

he l iocen t r i c ang le b e h i n d t h e l i m b , a n d t h a t t hey were r a d i a l . Because of pe rspec t ive , 
t h e y were rea l ly r e c o r d e d t o a b o u t 15 RQ. A l t h o u g h t h e y w e r e f a v o r a b l y l oca t ed t o 
s h o w a n y twis t ing , t h e r e is n o i n d i c a t i o n of a ' g a r d e n h o s e ' effect b e c a u s e t h e y a r e 
s t r a igh t , a n d p ro jec t i n w a r d a l o n g rad i i pa s s ing t h r o u g h t h e l a rge cen t e r s of act ivi ty 
p r e s e n t o n t h e r e a r s ide . 
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