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A B S T R A C T 

Observations of the birth of some proton-flare regions show that they originate in two or more 
close active centers. 

O n o u r s tudy o n the b i r th a n d t h e d e v e l o p m e n t of t he C a l c i u m p lage ( M c M a t h 
8362) of t he p r o t o n event of Ju ly 7, 1966 (For t i n i a n d Tore l l i , 1968), we have real ized 
t h a t it was fo rmed by t h e m e r g i n g of t w o different e l emen t s - b o t h b o r n o n t h e so la r 
d i sk - wi th a difference in t i m e of a p p r o x i m a t e l y 80 h o u r s . T h e first cen te r , us ing t h e 
t e r m i n o l o g y suggested by R. M i c h a r d ( M a r t r e s et al., 1966), w a s b o r n a t t h e pe r i phe ry 
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F I G . 1. PF Region McMath 8362 (June-July 1966). 1 = First center born on the solar disk on 
June 28, 2 = Second center born on the solar disk on July 2, A = Arcetri; K = Kodaikanal; M= Manila; 
P = Paris. 

* Presented by T. Fortini. 

Kiepenheuer (ed.). Structure and Development of Solar Active Regions, 50-55 . c l.A.U. 
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of a n old reg ion o n J u n e 2 8 ; t h e second o n e , t w o degrees Eas t in l ong i tude , s ta r ted in 
a less d i s tu rbed a r e a o n Ju ly 2 . D u e to t h e c loseness of t h e t w o cen te r s , t h e E a s t e r n 
o n e , o n deve lop ing f rom E a s t t o w a r d Wes t , m e r g e d wi th t h e first center . The re ­
fore , after Ju ly 4 , t w o p lages l o o k e d like o n e en t i ty (F igu re 1). T h e who le s u n s p o t 
g r o u p ( R o m e 4369) w a s ini t ial ly c o m p o s e d by t w o different g r o u p s , b o r n successively 
in t h e first a n d in t h e second cen te r (F igu re 2) . I t is p r o b a b l e in th is case t h a t the merg-
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F I G . 2 . PF Region McMath 8362. Sunspots magnetic configuration. Rome Observatory Magnetic 
Observations. 

i n g o f t h e t w o cen t e r s , m a y b e f avoured by the i r p a r t i c u l a r i nc l ina t ion t o t h e so la r 
e q u a t o r , h a s lead t o t h e m o r p h o l o g i c a l a n d m a g n e t i c conf igu ra t ion of t w o r o w s of 
s u n s p o t s wi th o p p o s i t e m a g n e t i c po la r i t i es cha rac te r i s t i c of m a n y p r o t o n cen te r s 
( A v i g n o n et al., 1964). The re fo re it was in te res t ing t o e x a m i n e if t h e a b o v e c i r cum­
s t ance , n a m e l y t h e m e r g i n g of t w o o r m o r e act ive cen te r s , is of ten o r a lways verified 
d u r i n g t h e f o r m a t i o n of t h e P F r eg ions . 

W i t h th is p u r p o s e in m i n d , we h a v e e x a m i n e d t h e P F reg ions o c c u r r e d in t he pe r iod 
J a n u a r y 1966 - M a y 1967, listed in T a b l e 1. Only t w o r eg ions were b o r n o n t h e so la r 
d i s k ; of these we have j u s t n o w discussed t h e 1966 J u n e - J u l y r eg ion . T h e o the r reg ion 
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Table 1 

List of polar cap absorption ( P C A ) events and associated proton flare (PF) regions 
(1 January 1 9 6 6 - 3 1 M a y 1967) 

Coord. Remarks PCA 

1966 3 III 
23 III 

7 VII 
28 VIII 

2 IX 
5 X 

1967 28 1 
2 III 

11 III 

28 V 

Region 
(McMath Number) 

8174 
8207 = 8174 
8362 
8461 
8461 

8659 
8704 
8716 

8818 

A 

130 
138 
210 
185 
185 

269 
300 
165 

228 

N 2 3 
N 2 0 
N 3 2 
N 2 0 
N 2 0 

N 16 
N 2 2 
S 22 

N 2 4 

born on the disk 

born on the disk 

not identified 
(flare not observed) 

suspected 
(flare not observed) 

( M c M a t h 8174, 8207 in t h e t w o successive solar r o t a t i o n s 1504, 1505 whe re it p r o ­
d u c e d p r o t o n flares), w a s c o m p o s e d by t w o different cen te r s b o r n o n t h e so la r d isk 
o n F e b r u a r y 20 a n d F e b r u a r y 22 , 1966 ( F i g u r e 3). A l so in th i s case it is easy t o sepa­
r a t e t h e who le s u n s p o t g r o u p in t w o d is t inc t g r o u p s , a t least d u r i n g t h e first days 
( F i g u r e 4) . T h e r eg ion b r i g h t e n e d a n d grea t ly inc reased af ter F e b r u a r y 26. A t t he 
W e s t - l i m b passage t h e r e g i o n w a s a l r eady qu i t e ac t ive . T h e p r e l i m i n a r y R e p o r t of t he 
S o l a r Act iv i ty of t h e H i g h A l t i t u d e O b s e r v a t o r y a t B o u l d e r re fer red t h a t t h e r eg ion 
w a s " n o t e w o r t h y for flares, b r i g h t surges , very s t r o n g c o r o n a l emiss ion a t k 5303 , 
yel low line emiss ion a n d m o d e r a t e t o s t r o n g r a d i o emiss ion a t 9 1 c m " . T h e P r o t o n 
F l a r e occu r red o n M a r c h 3. T h e t i m e of t h e e l a b o r a t i o n of t h e P F even t f r o m the b i r th 
of t h e cen te r s is a l m o s t t h e s a m e a s in t h e case of t h e P F reg ion of Ju ly 1966 ( F i g u r e 5). 
D u r i n g t h e second pas sage o n t h e so la r d isk t h e cen te r p r o d u c e d a g a i n a p r o t o n 
flare. I t is h a r d t o guess w h a t h a p p e n e d in t h e invisible h e m i s p h e r e . W e have n o t 
cons ide r ed th i s la te act ivi ty of t h e r eg ion . 

Al l t h e o t h e r r eg ions w e h a v e s tud ied unt i l n o w h a v e n o t be seen a t the i r b i r th . 
W h e n obse rved after t h e E a s t - l i m b pas sage , all o f t h e m p r e s e n t e d a c o m p l i c a t e d 
m a g n e t i c conf igura t ion , w h i c h a l w a y s cou ld be i n t e r p r e t e d a s o r i g i n a t e d by the 
m i x i n g of t w o o r m o r e c o m p o n e n t s . 

F r o m t h e o t h e r p o i n t of view w e h a v e a l so e x a m i n e d if t h e m e r g i n g of t w o o r m o r e 
different cen te rs is d e t e r m i n a n t in t h e p r o d u c t i o n of t h e P F ' s . F o r t h e t i m e be ing we 
h a v e e x a m i n e d all C a l c i u m o b s e r v a t i o n s for t h e first six m o n t h s of 1967. W e have 
f o u n d on ly o n e case of t w o fair ly c lose cen te r s b o r n o n t h e visible so l a r h e m i s p h e r e . 
T h e y h a v e n o t in te rac ted . In o t h e r few cases we observed cen t e r s b o r n in t h e p rox imi ty 
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11-27-0828 
F I G . 3. PF Region McMath 8174 (February-March 1966). R -Roma. 
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F I G . 4 . PF Region McMath 8174. Sunspots magnetic configuration. Rome Observatory Magnetic-
Observations. 
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F I G . 5. Development of the Calcium plages and sunspots for the PF Regions McMath 8174 and 
McMath 8362. 

of m a t u r e o r decay ing r eg ions . I n these cases t o o t he cen te r s have n o t in te rac ted . 
I t s h o w s , a t o u r advice , t h a t t h e c loseness of t w o cen te r s is, m a y b e , a necessary bu t 

n o t a sufficient c o n d i t i o n for the i r i n t e rac t ion . S o m e o t h e r p a r a m e t e r s , l ike t h e rela t ive 
p o s i t i o n ( M a r t r e s , 1968), t h e inc l ina t ion t o t h e so lar e q u a t o r , t h e re la t ive age of t he 
in t e r ac t ing cen te r s o r s o m e t h i n g else, shou ld p lay a ro le in t h e f o r m a t i o n of t h e P F 
m a g n e t i c conf igura t ion . T h e k n o w l e d g e of these p a r a m e t e r s w o u l d be useful in t he 
ac tua l p r o b l e m of forecas t ing t h e so la r act ivi ty a n d pa r t i cu la r ly t h e p r o t o n flares. 

O n c o n c l u d i n g o u r e x a m i n a t i o n of t h e reg ions si tes o f t h e P F even t s in t h e pe r iod 
J a n u a r y 1966 - M a y 1967, we n o t e (1) t h a t t h e only t w o reg ions , deve loped o n t he 
so la r d isk , have been c o m p o s e d by t w o dis t inc t c e n t e r s ; (2) t h e s p o t conf igura t ion o f 
t h e r eg ions n o t b o r n o n t h e visible h e m i s p h e r e is n o t incons i s ten t w i th t h e fact t h a t 
t h e y have been o r ig ina ted by t w o o r m o r e sepa ra t ed c e n t e r s ; (3) t h e c i r cums tance t h a t 
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t h e pa r t i cu l a r m o r p h o l o g i c a n d m a g n e t i c conf igura t ion of t h e P F reg ions is d u e t o t he 
supe rpos i t i on of t w o o r m o r e act ive cen te r s is a l so n o t incons i s ten t wi th the obse rva ­
t i o n (Sves tka , 1967) t h a t t he p r o t o n events occu r in s u p e r c o m p l e x e s of reg ions . I t is in 
fact m o r e p r o b a b l e t h a t t h e r a t h e r u n u s u a l fusion of t w o o r m o r e very close cen te rs 
h a p p e n in t h e c lus te r ing of ac t ive reg ions , r a t h e r t h a n in t h e less spo t t ed a reas of t he 
so lar surface. 
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