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A B S T R A C T 

The slowly varying component (SVC) of solar radio emission and burst activity associated with 
different types of spotgroups from the past solar minimum have been investigated statistically. 

T h e so lar m i n i m u m is a n a p p r o p r i a t e pe r iod for s t u d y i n g s o m e aspec t s of solar 

ac t iv i ty . T h e i so la t ion of even t s in space a n d t i m e faci l i ta tes , a m o n g o t h e r th ings , t he 

s t u d y of t he re la t ion b e t w e e n op t i ca l a n d r a d i o p h e n o m e n a . T h e d a y s w i th n o or only 

o n e s p o t g r o u p seem c o n v e n i e n t for s t udy ing t h e slowly v a r y i n g c o m p o n e n t a n d bu r s t 

ac t iv i ty of i nd iv idua l t ypes of s p o t g r o u p s . A s t h e s equence of Z u r i c h types a p p r o x i ­

m a t e l y c o r r e s p o n d s t o t h e e v o l u t i o n of ac t ive cen t res , o n e can get s ta t is t ical ly a n idea 

of t h e evo lu t ion of ac t ive reg ions in r a d i o waves , wh ich is o the rwi se poss ib le on ly by 

in t e r f e romet r i c m e t h o d s . 

I n t h e last so la r m i n i m u m t h e r e w e r e 251 d a y s w i t h o u t a s p o t g r o u p a n d 521 days 

w i t h o n e g r o u p only , w h i c h cha l l enge o u r a t t e n t i o n . F r a u n h o f e r m a p s were used as 

p h o t o s p h e r i c d a t a . 

W e m a d e t h e a s s u m p t i o n t h a t t h e p h o t o s p h e r i c s i t ua t i on d o e s n o t c h a n g e d u r i n g 

a w h o l e c a l e n d a r day . I t is n o t poss ib le t o verify h o w m u c h o u r resu l t s a r e inf luenced 

by th i s a s s u m p t i o n . T h e r a d i o d a t a used a re spec t ra l t ypes of b u r s t s a n d 1420 M H z 

r a d i o h e l i o g r a m s p u b l i s h e d in t h e Quarterly Bulletin on Solar Activity a n d single 

f requency r eco rds f r o m t h e H e i n r i c h - H e r t z In s t i t u t e a s well a s f r o m s o m e o t h e r 

obse rva to r i e s . W e a s s u m e d t h a t t h e r eco rded r a d i o events were p r o d u c e d by t h e o n e 

s p o t g r o u p p r e s e n t o n t h e S u n o n t h e selected days . T h i s a s s u m p t i o n d o e s n o t d i s to r t 

o u r resul ts , because t h e b u r s t ac t iv i ty assoc ia ted w i t h p l ages is re la t ively low. T h e 

full t ex t of t h e p a p e r will be p u b l i s h e d in t h e Bull. Astr. Inst. Czechoslovakia, a n d only 

s o m e of its m a i n resu l t s will b e m e n t i o n e d h e r e : 

(1) T h e slowly va ry ing c o m p o n e n t is c o m p o s e d of t w o p a r t s : O n e c o n n e c t e d wi th 

p lages a n d t h e o t h e r w i t h ac t ive cen t re s c o n t a i n i n g s u n s p o t s . T h e i r m e a n va lues a r e 

r ep re sen t ed in F igu re 1 w h i c h , a t t h e s a m e t i m e , gives a n i m p r e s s i o n of t h e average 

d e v e l o p m e n t of S V C of a s ingle cen t r e of act ivi ty. T h e S V C f r o m p lages seems t o 

v a r y w i th t h e p h a s e of t h e so la r cycle, as m a y be seen f r o m F i g u r e 2. H o w e v e r , d u r i n g 

t h e m i n i m u m pe r iod n o c lear c o r r e l a t i o n cou ld be f o u n d be tween t h e S V C flux a n d 

a n y m e a s u r e of p lage act iv i ty (i.e. a r ea , cor rec ted a rea , A r c e t r i index , in tens i ty of t h e 
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FIG. 1 . Mean values of flux of radiation for days with no spotgroup (O) or only one spotgroup 
(Zurich types A, B, ... I). According to this figure, the flux of an active region becomes significant after 
it has reached the type C. 
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FIG. 2. Mean yearly values of flux for days without spotgroups seem to depend on the phase of the 
cycle. 

br ightes t p lages , a n d c o m b i n a t i o n s of t h e m ) . In th is c o n n e c t i o n t h e ro le of a basic 
c o m p o n e n t is n o t yet clarified. 

(2) T h e c o n t r i b u t i o n of ac t ive cen t res t o t h e t o t a l S V C flux d e p e n d s u p o n t h e type 
of t h e s p o t g r o u p , as m a y be seen f r o m F igu re 1. I t b e c o m e s no t i c eab l e for type C or 
la ter . 

40 

V 
30 

20\ 

10 

https://doi.org/10.1017/S0074180900022087 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900022087


596 J. K L E C Z E K E T A L . 

(3) T h e increase of t h e flux for ac t ive cent res c o n t a i n i n g D , E, F a n d G g r o u p s is d u e 

t o t h e increase of b r igh tness as well as of b r igh t a rea . Th i s resul t h a s been ob t a ined 

b y i s o p h o t e i n t eg ra t i on of r a d i o h e l i o g r a m s a t 21-cm wave leng th . 

(4) T h e exis tence of a spec t ra l m a x i m u m d u e to a p r e d o m i n a n t inf luence of local 

m a g n e t i c fields is especial ly m a r k e d for act ive reg ions c o n t a i n i n g E g r o u p s . 

(5) A s for t h e b u r s t ac t iv i ty of t h e S u n , t h e ma te r i a l f r o m t h e p a s t m i n i m u m shows , 

t h a t in s o m e cases , bu r s t s - especial ly t y p e - I l l a n d m i c r o w a v e bu r s t s - c a n be p r o d u c e d 

by ac t ive reg ions assoc ia ted on ly wi th p lages . 

(6) Never the less , b u r s t ac t iv i ty inc reases r ap id ly w i t h t h e g r o w t h of t h e act ive 

c e n t r e a n d decreases a g a i n w i th its decay . S imi la r t o t h e S V C , a l so t h e b u r s t act ivi ty 

b e c o m e s no t i ceab le for s p o t g r o u p s la te r t h a n type C (cf. F i g u r e 3). T h e c o n n e c t i o n t o 
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FIG. 3. Mean time interval between two following bursts depends on the type of burst and on the 
producing spotgroup. 
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t h e type of re la ted s p o t g r o u p is c losest for m i c r o w a v e burs t s a n d b e c o m e s looser wi th 
dec reas ing r a d i o f r equency of t h e bur s t events . 

(7) In genera l , t h e b u r s t ac t iv i ty of a given type of s p o t g r o u p seems a l so t o d e p e n d 
u p o n t h e p h a s e of t h e so la r cycle. I t ha s been c o n s i d e r a b l y h i g h e r for t h e 1966 g r o u p s 
t h a n for t he p rev ious yea rs of t he m i n i m u m . 

Conclusions 

T h e resul ts a re n o t su rp r i s ing b u t verify t h e close c o n n e c t i o n be tween t h e s tage of 
s p o t d e v e l o p m e n t a n d t h e a s soc ia t ed r a d i o emiss ion , b o t h for t h e S V C a n d for 
different types of bu r s t s . Because of t h e special ro le of s p o t g r o u p s of D a n d E t y p e 
s h o w n here , th is inves t iga t ion under l ines t he i m p o r t a n c e of s t r o n g e r c o m p l e x m a g n e t i c 
fields for an increase of e lec t ron dens i ty a n d t e m p e r a t u r e as i nd i ca t ed by the S V C a n d 
resul t ing instabi l i t ies l ead ing t o different types of r a d i o bu r s t s a n d flares. 
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