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ABSTRACT. A c t i v e s u n s p o t group n° 4567 was o b s e r v e d w i t h h i g h a n g u l a r 
m a g n i f i c a t i o n on S e p t . 2 , 1 9 8 4 , u s i n g t h e i n s t r u m e n t FPSS a t Meudon 
O b s e r v a t o r y . W i t h i n t h e s u n s p o t s umbrae, t h e l o n g i t u d i n a l m a g n e t i c 
f i e l d shows a c o l l e c t i o n o f s m a l l e l e m e n t s down t o t h e l i m i t of r e s o l u -
t i o n of around 600 km. Between t h e t r a i l i n g and l e a d i n g s p o t s , t h e r e 
were v e r y s h a r p g r a d i e n t s , b o t h i n m a g n e t i z a t i o n ( 4 5 0 g a u s s o v e r 1000 
km) and i n Doppler v e l o c i t y ( 3 5 0 m s ~ l o v e r 1 000 km). The l i n e d e f i n e d 
by t h e s e g r a d i e n t s was t h e l o c a t i o n o f a f l a r e . E v e r s h e d d r i v i n g f o r c e s 
may be r e s p o n s i b l e f o r b u i l d i n g up t h e s e g r a d i e n t s and f l a r e . 

1 . INSTRUMENT 

The monochromat ic s o l a r t e l e s c o p e of Meudon O b s e r v a t o r y , u s i n g 
t h e b i r é f r i n g e n t f i l t e r FPSS ( F i l t r e P o l a r i s a n t S o l a i r e S é l e c t i f ) p r o -
d u c e s i m a g e s of t h e s o l a r s u r f a c e w i t h a s p e c t r a l r e s o l u t i o n of 
2 x l 0 " 5 ( D o l l f u s e t a l . 1 9 8 5 ) . An o p t i c a l d e s i g n s h i f t s t h e t r a n s m i t t e d 
band from bot tom t o w i n g s of a s p e c t r a l l i n e and t o a d j a c e n t c o n t i n u u m , 
and s e l e c t s t h e d i f f e r e n t s t a t e s o f p o l a r i z a t i o n o f t h e i n c i d e n t l i g h t . 
The i m a g e s r e c o r d e d i n t h e d i f f e r e n t c o n f i g u r a t i o n s a r e combined t o 
produce new i m a g e s of t h e Doppler m o t i o n , t h e m a g n e t i z a t i o n , t h e l i n e 
d e p t h and t h e l i n e w i d t h ( D o l l f u s e t a l . 1 9 8 6 ) . 

The i m a g e s a r e o b t a i n e d t h r o u g h a 27cm r e f l e c t o r d i r e c t l y p o i n t e d 
a t t h e s u n , i n o r d e r t o p r e s e r v e a maximum t e l e s c o p i c image r e s o l u t i o n . 
Our b e s t m a g n e t i c i m a g e s d i s c l o s e an a n g u l a r r e s o l u t i o n on m a g n e t i c 
f e a t u r e s of around 0 , 8 arc s e c . ( 6 0 0 km a t t h e s o l a r s u r f a c e ) . 

2 . MAGNETIC STRUCTURES IN SPOT UMBRAE 

On September 2 , 1 9 8 4 , t h e two s m a l l t r a i l i n g s p o t s of b i p o l a r 
group n° 4567 ( f i g . 1 ) , d i s p l a y e d t h e m a g n e t i c c o n f i g u r a t i o n e n l a r g e d 
i n t h e f i g u r e 2 . I n t o t h e umbrae, t h e m a g n e t i c f i e l d a p p e a r s t o be 
s t r u c t u r e d l i k e a c l u s t e r of s m a l l e l e m e n t s , t y p i c a l l y 600 km i n d i a -
meter and s m a l l e r . 
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E l S H i e . . ! : S u n s p o t g r o u p n ° 4 5 6 7 on September 2 , 1984 a t 0 8 : 2 8 UT. 
F i e l d 1 1 0 x 7 0 ( a r c s e c ) 2 c e n t e r e d a t L o n g : 1 4 0 ° , l a t . = - 1 0 ° . Meudon s o l a r 
t e l e s c o p e w i t h FPSS, A. D o l l f u s . 

A p r o c e s s i n g w h i c h 
a v o i d s s h a r p n e s s d e g r a d a t i o n 
d u e t o p i x e l i z a t i o n and 
i n t e n s i t y d i s c r e t i z a t i o n 
c a n e n h a n c e t h i s s t r u c t u r a -
t i o n : t h e b e s t n e g a t i v e 
p h o t o g r a p h i c i m a g e t a k e n 
i n a w i n g o f t h e l i n e 
w i t h a g i v e n c i r c u l a r 
p o l a r i z a t i o n i s c o p i e d 
b y c o n t a c t o n a n o t h e r 
f i l m w h i c h g i v e s a p o s i t i v e 
i m a g e w i t h a c o n t r a s t 
o f e x a c t l y 1 . 0 . T h i s i m a g e 
i s t h e n s u p e r i m p o s e d u p o n 
t h e b e s t s h a r p e s t n e g a t i v e 
i m a g e t a k e n w i t h t h e o t h e r 
c i r c u l a r p o l a r i z a t i o n 

c o m p o n e n t . The r e s u l t 
i s a n i m a g e o f t h e m a g n e t i -
z a t i o n , w i t h a m i n i m u m 
p r o c e s s i n g d e g r a d a t i o n . 
Now w h e n t h e i m a g e c e n t e r e d 
u p o n t h e o t h e r i s s l i g h t l y 
s h i f t e d w i t h e x c u r s i o n s 
a l t e r n a t i v e l y e a c h s i d e 
o f t h e o p t i m u m p o s i t i o n , 

F i g u r e 2 : Magnet ic s t r u c t u r e s i n t h e umbrae o f t h e t h e g r e y b a c k g r o u n d , w h e r e 

two t r a i l i n g spots o f f i g . 1 . P o s i t i v e p o l a r i t y i s t h e r e i s no f i e l d , k e e p s 
w h i t e . L i n e Fe I 6 1 7 3 . 
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Figure 3 : Longitudinal magnetic f i e l d conf i -
guration around the spot group n°4567 of f i g . l . 
Line Fel 6173. 

Figure 4 : Longitudinal velocity f i e l d conf i -
guration around the spot group n°4567 of f i g . l . 
Line Fel 6173. 

a c l o t t e d a s p e c t wh ich f l u c t u a t e s 
randomly due t o t h e g r a i n i n e s s of 
t h e e m u l s i o n . But on t h e s p o t umbrae, 
t h e s e f l u c t u a t i o n s a r e d r a s t i c a l l y 
e n h a n c e d , b e c a u s e of a r e a l m a g n e t i c 
f i e l d s t r u c t u r a t i o n down t o t h e l i m i t 
of t h e a n g u l a r r e s o l u t i o n . 

3 . SHARP GRADIENTS 

Between t h e two s p o t s and t h e 
l a r g e r l e a d i n g s p o t of o p p o s i t e p o l a -
r i t y ( f i g . l ) , t h e r e was a m a g n e t i c 
n e u t r a l l i n e . And a c r o s s t h i s l i n e , 
t h e r e were s t e e p g r a d i e n t s ( f i g . 3 ) . 
The l o n g i t u d i n a l f i e l d g r a d i e n t 
r e a c h e s a t l e a s t 450 g a u s s o v e r 1000 
km. At t h e same p l a c e , t h e l o n g i t u d i -
n a l Doppler v e l o c i t y image ( f i g . 4 ) 
e x h i b i t s a t l e a s t 350 m s " 1 o v e r 
1000km. 

E v e r s h e d p h o t o s p h e r i c r a d i a l mo-
t i o n s a r e o b s e r v e d around e a c h of 
t h e s p o t umbrae, p a r t i c u l a r l y around 
t h e l a r g e r s p o t . We s p e c u l a t e t h a t 
i t i s t h e f o r c e s d r i v i n g t h e E v e r s h e d 
m o t i o n wh ich d i s p l a c e t h e p h o t o s p h e r i c 

Figure 5 : Flare evolution of sunspot group 
n°4567 on Sept.1,1984. Observed in Ha at Osser-
vatorio Astrof isico di Catania by C.Bianco et a l . 
From top to bottom:10:50-10:15-10:36-10:40-10:45TU 
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m a t e r i a l toward a same a r e a b e t w e e n t h e two s p o t s , a n t a g o n i s t i c a l l y 
from b o t h s i d e s , and produce a c o n c e n t r a t i o n of m a t e r i a l wh ich have 
t o e s c a p e l a t e r a l l y or v e r t i c a l l y . T h i s b o r d e r a p p e a r s a s a dark c o l d 
l a n e i n t h e w h i t e l i g h t image of f i g . 1 . S i m u l t a n e o u s l y some m a g n e t i z a -
t i o n i s moved a c c o r d i n g l y and p r o d u c e s t h e m a g n e t i c c o n c e n t r a t i o n and 
g r a d i e n t . 

Around t h i s a r e a and one h a l f hour l a t e r a t w o - r i b b o n f l a r e o c c u r -
r e d , a t 1 0 : 1 5 UT. Recorded namely a t O s s e r v a t o r i o A s t r o n o m i c o d i C a t a n i a 
( f i g . 5 ) , t h i s e v e n t i m p r i n t e d on e a c h s i d e of t h e n e u t r a l m a g n e t i c 
and v e l o c i t y l i n e , a s shown i n f i g . 6 . 

Figure 6 : Neutral magnetic l i n e , neutral veloci ty l ine and 

f l a r e configuration around sunspot group n°4567 on Sept.2, 1984. 

C o n f i g u r a t i o n s w i t h s h a r p g r a d i e n t s i n m o t i o n and i n m a g n e t i z a t i o n 
a r e a b l e t o produce e l e c t r i c c u r r e n t s , r e s p o n s i b l e f o r f l a r e o c c u r r e n c e . 
I t i s s u g g e s t e d t h a t t h e f l a r e e v e n t u a l l y r e s u l t e d a t t h e e x p e n s e of 
t h e E v e r s h e d d r i v i n g f o r c e s . 

Such a mechanism f o r f l a r e o c c u r r e n c e may not be r a r e . The c o n f i g u -
r a t i o n r e q u i r e d i s s e l d o m s u i t a b l y p o s i t i o n ed t o be o b s e r v a b l e . Our 
b i p o l a r group was o b s e r v e d a t n e a r 60° from d i s k c e n t e r w i t h t h e d i r e c -
t i o n j o i n i n g t h e s p o t s o f o p p o s i t e p o l a r i t i e s p o i n t i n g p r e c i s e l y toward 
t h e d i s k c e n t e r . 
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