
P R O M I N E N C E S I N A C T I V E R E G I O N S 

J . K L E C Z E K 

(Astronomical Institute Ondfejov, C.S.S.R.) 

A s a n i n t e r p l a y of p l a s m a a n d m a g n e t i c field t he so la r p r o m i n e n c e s r ep re sen t a nice 
e x a m p l e of cosmica l h y d r o m a g n e t i c s . D u e t o s t r o n g e r m a g n e t i c fields in ac t ive r eg ions 
t he p r o m i n e n c e processes a r e m o r e v io l en t t he r e t h a n in n o n - a c t i v e r eg ions . O b s e r v i n g 
wi th a c o r o n a g r a p h o r w a t c h i n g p r o m i n e n c e mov ie s o n e recognizes s o m e c h a r a c t e r 
istic p rocesses in p r o m i n e n c e s of ac t ive r e g i o n s : 

(a) Condensation of H a m a t e r i a l in c o r o n a l space w i t h o u t a n y d i rec t o b s e r v a t i o n a l 
ev idence of t h e ma te r i a l supp ly . I t s eems t h a t t he m a t e r i a l h a d been ejected in t he 
f o r m of c o r p u s c u l a r r a d i a t i o n , c a p t u r e d , t h e r m a l i z e d a n d c o o l e d d o w n t o 1 0 4 °K, 
w h e n i t b e c o m e s o b s e r v a b l e in t h e H a l ine . 

(b) Dissolution of t h e H a m a t e r i a l . K n o t s , s t r e a m e r s of s p r a y s , su rges a n d puffs 
of ten u n d e r g o a reverse p r o c e s s : t h e y d issolve a n d d i s a p p e a r w h e n o b s e r v e d in H a . 
S imi la r d i s so lu t ion is typ ica l for a g r e a t p a r t of t h e m a t e r i a l in e r u p t i v e p r o m i n e n c e s . 

(c) Spiraling m o t i o n a n d detwisting o f s t r e a m e r s a r e obse rved in su rges , sp r ays , 
funnels a n d a l so in e rup t ive p r o m i n e n c e s . In t he p r o m i n e n c e m o v i e s of H A O B o u l d e r , 
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 n d P i c - d u - M i d i we h a v e f o u n d m a n y nice e x a m p l e s . 
In m o s t cases (if n o t in all) t h e d e t w i s t i n g resu l ted in a m a r k e d s impl i f ica t ion of t he 
p r o m i n e n c e s t ruc tu re . 

(d ) Emerging magnetic fields m a y b e seen in fo rm of smal l r i s ing a n d e x p a n d i n g 
H a l o o p s (velocit ies a b o u t 50 k m / s e c ) . In th i s t y p e of l o o p s t h e m a t e r i a l is d r a g g e d 
o u t of t h e c h r o m o s p h e r e . A s imi la r p r o c e s s wi th low veloci t ies h a s been o b s e r v e d in 
5303 A m o v i e s of c o r o n a l c o n d e n s a t i o n s . 

(e) Capture of a su rge b y t r a n s v e r s a l m a g n e t i c fields h a s been o b s e r v e d a n d p h o t o 
g r a p h e d o n O c t o b e r 7, 1956. S u r g e m a t e r i a l h a s b e e n c a p t u r e d in a c o m p l e x l o o p y 
s t r u c t u r e a n d t h e n s t r e a m e d s u n w a r d s a l o n g t h e l o o p s . T h i s even t s h o w s t h a t c a p t u r 
ing of p l a s m a s t r e a m e r s by t r a n s v e r s a l m a g n e t i c fields d o e s o c c u r o n t h e S u n a n d t h a t 
t h e m a t e r i a l supp ly for AS p r o m i n e n c e s (see i t em ( a ) ) w o u l d t h u s be poss ib l e . 

(f) Collisional processes o c c u r in different f o rms . O n e h a s b e e n j u s t de sc r ibed in 
i t e m (e) . H o w e v e r , t h e w e l l - k n o w n p r o m i n e n c e of L y o t f r o m 1937 s h o w s t h a t a su rge 
hi ts a p r o m i n e n c e w i t h o u t b e i n g ( comple t e ly ) c a p t u r e d . T h e p r o m i n e n c e wh ich h a s 
b e e n h i t decays a n d t h e su rge m a t e r i a l s eems t o be reflected (a t least pa r t l y ) d o w n 
w a r d s . T w o col l id ing k n o t s m a y b y p a s s e a c h o t h e r in c o m p l i c a t e d t ra jec to r ies . Cases 
h a v e b e e n r e c o r d e d of fal l ing p r o m i n e n c e k n o t s be ing s t o p p e d a n d acce le ra ted u p 
w a r d s , w i th m e a s u r e d acce l e ra t i on m o r e t h a n 10 so la r g. 
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(g) Oscillating prominences a t t h e l i m b h a v e b e e n p h o t o g r a p h e d . T h e osc i l la t ions 

fo l lowed shor t ly after a n e a r b y f la re-spray event . T h i s m a y be t h e c o u n t e r p a r t of the 

d i sk p h e n o m e n o n d i scove red by a s t r o n o m e r s of L o c k h e e d O b s e r v a t o r y . 

T o expla in t he a b o v e - m e n t i o n e d p r o m i n e n c e p rocesses , h y d r o m a g n e t i c laws a re 

necessary . But before g o i n g i n t o t he i r t heore t i ca l e x p l a n a t i o n , m o r e o b s e r v a t i o n a l 

facts a r e needed . It h a s been t h e a i m of m y c o m m u n i c a t i o n a n d o f t h e mov ie s d e m o n 

s t r a t i n g the p rocesses de sc r ibed he re , t o call t h e a t t e n t i o n of so l a r obse rve r s t o the 

event fu l p r o m i n e n c e ac t iv i ty in s o l a r ac t ive r eg ions . 

D I S C U S S I O N 

Sturrock: I am intrigued by the statement that the plasma of a surge is captured in closed magnetic-
field lines. It is difficult for a plasma to behave this way. Is there evidence that the field lines are closed 
before the surge, or only after the surge? 

Kleczek: Yes, there is a clear observational evidence for that. The capturing of plasma in a trans
verse magnetic field has been proved experimentally (e.g. in laboratories of the U.S.S .R. and France) 
and the penetration of solar plasma into the Earth's magnetosphere is an example in cosmical scale. 

H. U. Schmidt: I wonder whether it would not be possible to interpret these phenomena as a wave 
motion spread over a much larger solid angle than is covered by the surge material visible in Ha? 
I would expect that the downstreaming matter in the loops is rather compressed in situ by a wave 
than trapped from the surge. 

Kleczek: But in this case we must explain where the surge material ( ~ 1 0 1 4 - 1 0 1 5 grams) disappears. 
As far as I may estimate, the amount o f the material ejected in the surge is equal to the bright 
('captured') material streaming sunwards in the loops. 

Ohman: I would like to give reference in this connection to some observations made by Dr. L. 
Liszka at our observatory on Capri. Liszka found some similar disturbances by surges, even when 
the surges did not reach the prominence. 

Kleczek: Yes, also in the prominence film that I have shown, the spray had not touched the neigh
bouring quiescent prominences and they began to oscillate. 
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