
Part IV 

C O O P E R A T I V E S T U D Y 
O F S O L A R A C T I V E R E G I O N S ( C S S A R ) 

https://doi.org/10.1017/S0074180900021707 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900021707


C O O P E R A T I V E S T U D Y O F S O L A R A C T I V E R E G I O N S 

Introductory Report 

R . M I C H A R D 

(Observatoire de Paris-Meudon, France) 

1. Introduction 

T h e ' C o o p e r a t i v e S t u d y of So l a r Ac t ive R e g i o n s ' (o r C S S A R ) o r ig ina t ed f rom a 
sugges t ion of E. R . M u s t e l a t t h e I Q S Y G e n e r a l A s s e m b l y in R o m e , 1963. L a t e r o n 
it was a lso e n d o r s e d by I A U C o m m i s s i o n 10, a n d a specia l W o r k i n g G r o u p of th i s 
C o m m i s s i o n , u n d e r c h a i r m a n s h i p of t h e wri ter , h a d t h e d u t y t o o r g a n i z e th is pro jec t , 
a n e x p e r i m e n t in b o t h so l a r phys ics a n d i n t e r n a t i o n a l c o o p e r a t i o n . 

O u r genera l p u r p o s e w a s t o s t u d y in de ta i l t h e e v o l u t i o n of a smal l n u m b e r of 
selected Ac t ive R e g i o n s ( A R ) us ing t h e m a t e r i a l o b t a i n e d t h r o u g h o u t t h e wor ld , by 
all t e chn iques of op t i ca l a n d r a d i o - a s t r o n o m y ( a n d poss ib ly a l so ind i r ec t i n f o r m a t i o n 
f rom i n t e r p l a n e t a r y a n d geophys ica l effects). I t was t h o u g h t t h a t 1965 w o u l d be a 
c o n v e n i e n t p e r i o d b e c a u s e t h e sma l l n u m b e r of A R s w o u l d l imit in te r fe rences b e t w e e n 
the i r respec t ive e v o l u t i o n s , p a r t i c u l a r l y in the i r dec l in ing p h a s e . A l s o t h e I n t e r n a t i o n a l 
Y e a r s of t he Q u i e t S u n w o u l d f o r m a n a t u r a l f r a m e for th i s c o o p e r a t i v e pro jec t . 

A to t a l of 72 o b s e r v i n g s t a t i o n s f rom 27 different c o u n t r i e s a n n o u n c e d the i r 
r ead iness t o t a k e p a r t in C S S A R . Col lec t ion of t h e m a t e r i a l w a s u n d e r t a k e n by t h e 
v a r i o u s W o r l d D a t a C e n t e r s in t h e field of so la r ac t iv i ty , e a c h of t h e m t a k i n g ca r e of 
a p a r t i c u l a r type of d a t a . A final co l lec t ion was ach ieved in M e u d o n in F e b r u a r y 1967. 

In such a pro jec t , o n e of t h e m o s t difficult t a s k s is t o m a k e t h e m a t e r i a l ava i l ab le 
t o in te res ted scient is ts in such a f o rm a n d a t such a t i m e t h a t it is effectively used . I t 
w a s , a t first, t h o u g h t t h a t s o m e k i n d of p u b l i c a t i o n of t h e d a t a , for i n s t ance by 
c i r cu la t ion of microf i lms , w o u l d be t h e bes t way . L a t e r o n , we rea l ized t h a t th is w o u l d 
n o t be feasible d u e t o e n o r m o u s a m o u n t of w o r k invo lved , a n d t o t h e g rea t loss of 
i n f o r m a t i o n in r e p e a t e d c o p y i n g of t h e p h o t o g r a p h s w h i c h f o r m t h e b u l k of C S S A R 
d a t a . T h e r e f o r e we t r i ed t o e n c o u r a g e d i rec t s t u d y o f t h e o r ig ina l a n d / o r first cop ies . 
T h e ' co l l ec to r s ' of e a c h so r t of ma te r i a l were a s k e d t o a n a l y s e it , if t hey t h o u g h t 
va luab l e . F u r t h e r a l a rge n u m b e r of a s t r o n o m e r s were inv i ted t o c o m e t o M e u d o n 
d u r i n g s p r i n g 1967 for e x a m i n i n g t h e w h o l e co l lec ted i n f o r m a t i o n . * A t o t a l of 7 
co l leagues f rom 5 i n s t i t u t i o n s a c c e p t e d th i s i n v i t a t i o n ; a few loca l scient is ts a l so t o o k 
p a r t in t h e s t u d y of t h e C S S A R d a t a . 

* We thank the Centre National de la Recherche Scientifique, Paris, and the Director of the 
Observatoire de Paris for their generous support in this programme. 

Kiepenheuer (eel.), Structure and Development of Solar Active Regions, 307- 310. c I.A.U. 
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I t w o u l d be c lear t h a t th is s t u d y cou ld s t a r t on ly in F e b r u a r y 1967 a n d is still 
c o n t i n u i n g in s o m e cases . T h e r e f o r e t he v a r i o u s scientific r e p o r t s p re sen ted be low 
r e p r e s e n t on ly p r e l i m i n a r y resu l t s of t he C S S A R pro jec t . 

2. Review of C S S A R data 

O n the bas is of the i r in t r ins ic in te res t a n d of t h e w o r l d - w i d e ava i lab i l i ty of g o o d 
o b s e r v a t i o n s , 10 A R s w e r e se lected for d a t a co l lec t ion . T h e s e a r e l is ted in T a b l e 1. 

S u n s p o t s p h o t o g r a p h s were a l so col lec ted for a few o t h e r r e g i o n s of in te res t a t t h e 
in i t ia t ive of W D C - C for s u n s p o t s (E idgenoss i sche S t e r n w a r t e in Z u r i c h ) . 

T h e ava i l ab le m a t e r i a l for t h e A R s of T a b l e 1 m a y be s u m m a r i z e d as fol lows 
(wi th n a m e of d a t a ' c o l l e c t o r ' ) . 

(a) S u n s p o t p h o t o g r a p h s wi th a v e r a g e t i m e in terva l of 1 h o u r ( W a l d m e i e r , Z u r i c h ) . 
(b) K 2 s p e c t r o h e l i o g r a m s wi th ave rage t i m e in terva l of 3 - 4 h o u r s ( G o d o l i , F lo r ence ) . 
(c) Da i ly H a s p e c t r o h e l i o g r a m s , p lu s near ly c o n t i n u o u s c i n e m a t o g r a p h i c H a p a t r o l 

for days of i m p o r t a n t flare ac t iv i ty in t he selected r eg ions ( M i c h a r d , M e u d o n ) . 
(d) Misce l l aneous p r o m i n e n c e s p h o t o g r a p h s (Kleczek , O n d f e j o v ) . 
(e) M o u n t Wi l son who le -d i sk m a g n e t o g r a m s , de ta i l ed m a p s of A R m a g n e t i c fields, 

s u n s p o t m a g n e t i c d a t a (Severny , C r i m e a n A s t r o p h y s i c a l O b s e r v a t o r y ) . 
(f) K - c o r o n a m e t e r r e c o r d s a n d whi te - l igh t p h o t o g r a p h s of c o r o n a ( N e w k i r k , H i g h 

A l t i t u d e O b s e r v a t o r y ) . 
(g) C o r o n a l l ines r e c o r d s ( L e r o y , P i c - d u - M i d i ) . 
(h) R a d i o a s t r o n o m i c a l d a t a ( F o k k e r , U t r e c h t ) . 
(i) X- rays flux a n d mi sce l l aneous geophys ica l d a t a (Mis s L i n c o l n , E S S A , Bou lde r ) . 
P a r t of t he d a t a , special ly for top ics (h) a n d (i), is p u b l i s h e d in t he Quarterly 

Bulletin on Solar Activity a n d in t h e Solar Geophysical Data of E S S A . A la rge p a r t 
will be conse rved in M e u d o n , a n d r eques t s for c o m m u n i c a t i o n s h o u l d be add re s sed 
t o t he wri ter . H o w e v e r , o r ig ina l p h o t o g r a p h s , such as p a r t of H a - p a t r o l films, a r e 
be ing sen t b a c k t o t he i r o w n e r s . 

3 . Remarks about the C S S A R data and the 1965 solar patrol 

C S S A R m a y h a v e been t h e first o p p o r t u n i t y t o review t h e c o m p l e t e n e s s a n d ave rage 
qua l i t y of t h e w o r l d w i d e su rvey o f so l a r p h e n o m e n a . T h e wr i t e r w a s in t e res t ed in t h e 
fo l lowing p o i n t s : 

(a) T h e m a n y whi te - l igh t p i c tu r e s of t he p h o t o s p h e r e o b t a i n e d a t v a r i o u s s t a t i ons 
a l l ow the s t u d y of t h e e v o l u t i o n of s u n s p o t g r o u p s w i th an a v e r a g e reso lv ing p o w e r 
s u p e r i o r t o t h a t of o t h e r types of o b s e r v a t i o n s , such as m a g n e t o g r a p h i c o r spec t ro -
he l iog raph ic . M o r e s tud ies of t h e de ta i led evo lu t ion of s u n s p o t s w o u l d be feasible 
a n d useful. 

(b) Whi l e the usua l H a c i n e m a t o g r a p h i c p a t r o l is sa t i s fac tory for t h e de tec t ion a n d 
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e v a l u a t i o n of so la r flares - t h a t is for i ts m a i n p u r p o s e - its ave rage reso lv ing p o w e r 
is of ten insufficient for t he de ta i l ed s t u d y of A Rs a n d of flare even t s . A s of ten a d v o c a t e d 
by K i e p e n h e u e r a n d G iovane l l i , efforts a r e needed t o o b t a i n be t t e r H a surveys of 
se lected so la r reg ions . 

(c) T h e de ta i led s tudy of l o n g i t u d i n a l m a g n e t i c fields in A R s is still very difficult. 
O n l y t w o s t a t ions , K . A . O . a n d M e u d o n , p r o d u c e d a s ignif icant n u m b e r of i sogauss 
m a p s for t h e C S S A R p r o j e c t ( a l t h o u g h a few o t h e r s were ava i l ab l e f r o m M o u n t 
W i l s o n 'fine s c a n s ' a n d f r o m I Z M I R A N ) . A n u n w a n t e d n u m b e r of e r r o r s w a s f o u n d 
in t h e M e u d o n m a p s , whi le t h e s a t u r a t i o n of t h e p h o t o e l e c t r i c m a g n e t o g r a p h is a 
s ignif icant l imi t a t ion in t h e s t u d y of A R s . 

P rog res se s a r e still n eeded in o r d e r t o p r o d u c e de ta i l ed m a g n e t i c m a p s in m u c h 
l a rge r n u m b e r , of be t t e r qua l i t y , a n d eas ier t o c o m p a r e be tween themse lves o r w i th 
o t h e r so l a r i n f o r m a t i o n . In t h e fu tu re it seems likely t h a t t w o different a p p r o a c h e s 
s h o u l d be u n d e r t a k e n : 

(1) o n t he o n e h a n d t h e m a s s p r o d u c t i o n of r a t h e r qua l i t a t i ve m a g n e t i c ' p i c t u r e s ' 
for p a t r o l p u r p o s e s ( and flare p r e d i c t i o n ) wi th t e c h n i q u e s m o r e o r less ba sed o n i m a g e 
s u b s t r a c t i o n l ike L e i g h t o n ' s o n e . 

(2) on t h e o t h e r h a n d t h e o b t e n t i o n of precise q u a n t i t a t i v e m a p s for a lesser n u m b e r 
of cases , wi th t e c h n i q u e s a l l o w i n g t h e m e a s u r e m e n t of a la rge range o f fields a n d 
p re fe rab ly a lso of t h e t h r e e field p a r a m e t e r s . 

4. Conclusion 

A l t h o u g h t h e a b o v e r e m a r k s m a i n l y dea l w i th s o m e l imi t a t i ons of t h e C S S A R d a t a , 
it will b e seen f rom f o r t h c o m i n g p a p e r s in th is v o l u m e ( a n d o t h e r p u b l i c a t i o n s ) t h a t 
s ignif icant scientific resu l t s c o u l d b e o b t a i n e d f rom it! T h i s w a s d u e t o t he g e n e r o u s 
c o o p e r a t i o n of m a n y o b s e r v a t o r i e s p r o v i d i n g the i r p h o t o g r a p h s a n d r e c o r d s of so la r 
p h e n o m e n a , t o t h e 9 d a t a ' co l l e c to r s ' w h o , in m a n y cases , s p e n t m u c h w o r k t o a r r a n g e 
t h e r a w m a t e r i a l in a n h o m o g e n e o u s way , t o t h e excel lent adv ice received f rom t h e 
C S S A R W o r k i n g G r o u p . I express t o t h e m the g r a t i t u d e of t h e sc ient is ts w h o used t h e 
d a t a , a n d a l so m y o w n . 
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