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A B S T R A C T 

Successive flares within the same centre of activity sometimes produce radio events that are 
remarkably similar. The occurrence of such homologous radio events is commonly restricted to 
periods of less than 48 hours. 

Typical for certain centres of activity is their tendency to give rise to impulsive microwave bursts. 
Such bursts may occur repeatedly during a period of more than a week. The distributions of the 
lengths of periods during which series of homologous bursts and of impulsive microwave bursts 
occur are compared. 

Ell ison et al. (1960) cal led a t t e n t i o n t o t he occu r r ence of h o m o l o g o u s flares. These 

a r e flares wh ich occu r successively in t h e s a m e act ive reg ion , c o r r e s p o n d in pos i t ion 

re la t ive t o the local s u n s p o t s , a n d s h o w a c o m m o n p a t t e r n of s t r u c t u r e a n d deve lop

m e n t . 

T h e concep t of h o m o l o g y can be ex tended t o t h e flare-associated r a d i o events , since 

occas iona l ly t w o o r m o r e flares in t he s a m e cen t r e of act ivi ty give rise t o r a d i o events 

t h a t a r e r e m a r k a b l y s imi lar in o n e o r m o r e of t h e m a i n f r equency b a n d s : cen t imet r ic , 

dec imet r ic a n d met r i c . S o m e t i m e s t he in tens i ty curves of t w o r a d i o events show 

de ta i led s imilar i ty over a w i d e r a n g e of f requencies . Bu t even if t h e in tens i ty curves 

d o n o t resemble each o t h e r in de ta i l , t w o r a d i o events m a y be s imi lar in t h a t thei r 

r esponses in t he v a r i o u s f requency b a n d s have c o m p a r a b l e d u r a t i o n s a n d intensi t ies . 

O n t h e basis of t he c o r r e s p o n d e n c e of in tens i ty a n d d u r a t i o n it is poss ib le t o select 

pa i r s of h o m o l o g o u s r a d i o events in t h e t a b u l a t i o n s of d is t inc t ive even t s in t he Quar
terly Bulletin on Solar Activity. O n a p p l y i n g a ce r t a in sys tem of r a t i n g t h e degree of 

c o r r e s p o n d e n c e of d u r a t i o n a n d in tens i ty in t h e v a r i o u s f requency b a n d s , it is poss ible 

t o der ive a q u a n t i t a t i v e m e a s u r e for t h e ex ten t t o wh ich t w o r a d i o events a r e h o m o 

l o g o u s . W e d e t e r m i n e d t h e m e a s u r e of h o m o l o g y for several pa i r s of r a d i o even t s t h a t 

p r o d u c e d responses in each of t h e c m , d m , a n d m f requency b a n d s . T w o events were 

cons ide red as h o m o l o g o u s if th i s m e a s u r e su rpas sed a ce r t a in va lue . 

A m o n g 69 pa i r s of even t s t h a t occu r red in t h e s a m e cen t r e of ac t iv i ty d u r i n g the 

pe r iod 1 9 5 9 - 6 1 , t h e r e w e r e 14 h o m o l o g o u s pa i r s , o r 2 0 % ; a m o n g 83 pa i r s of events 

t a k e n a rb i t ra r i ly f rom different cen t res of act ivi ty , only 4 , o r 5 % w e r e h o m o l o g o u s . 

W e t h u s c o n c l u d e t h a t t h e r e is a significant t e n d e n c y for h o m o l o g o u s r a d i o events 

t o occur wi th in one cen t r e of act iv i ty . 

Kiepenheuer fed.), Structure and Development of Solar Active Regions, 553-555. © I.A.U. 
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FIG. 1 . Histograms of time intervals between the first and the last events that belong to a series of 
impulsive microwave bursts and of homologous radio events, respectively. 

I n a cen t re of act ivi ty h o m o l o g o u s events succeed each o t h e r a t t ime in terva ls 
w h i c h se ldom surpass 48 h o u r s . A h i s t o g r a m of such t i m e in te rva l s is given in t he 
l ower p a r t of F igu re 1. 

I t is in te res t ing t o d r a w i n t o c o m p a r i s o n t h e o c c u r r e n c e , w i th in o n e cen t re of 
ac t iv i ty , of t h e well-defined class of impuls ive m i c r o w a v e b u r s t s . T h e impuls iveness 
of a b u r s t c a n be d e t e r m i n e d quan t i t a t i ve ly as t h e s teepness of t h e r ise of in tens i ty . 
If th i s figure surpasses a ce r t a in va lue , t h e m i c r o w a v e bu r s t m a y be cons ide red a n 
impu l s ive one . 

Impu l s ive m i c r o w a v e bu r s t s need n o t a t all be h o m o l o g o u s : the i r in tens i ty , d u 
r a t i o n a n d de ta i led in tens i ty cu rves m a y be qu i t e different. F o k k e r a n d R o o s e n (1961) 
s h o w e d t h a t t h e impuls iveness of m i c r o w a v e burs t s is a very cha rac te r i s t i c fea ture of 
b u r s t s t h a t occu r in specific cen t r e s of act ivi ty . C o n t r a r y t o t h e h o m o l o g y , t h e im
puls iveness of m i c r o w a v e bu r s t s m a y be preserved d u r i n g several d a y s in success ion. 
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A h i s t o g r a m of t ime in te rva ls d u r i n g which impuls ive m i c r o w a v e bu r s t s occur red 
assoc ia ted wi th flares in o n e a n d t h e s a m e cen t re of act ivi ty is given in t h e u p p e r p a r t 
o f F igu re 1. 

T h e r e is an o u t s t a n d i n g difference be tween t h e t w o h i s t o g r a m s in F i g u r e 1. T h e 
t y p e of c o n d i t i o n w h i c h gives rise t o t h e occu r r ence of h o m o l o g o u s r a d i o events 
a p p a r e n t l y does n o t pers is t for m u c h longer t h a n 2 days . O n t h e o t h e r h a n d , t he 
impuls iveness of m i c r o w a v e bu r s t s is g o v e r n e d by s i tua t ions t h a t m a y persist for 
l onge r t h a n a week . 

W e can only guess w h a t t he fac tors m a y be t h a t g o v e r n t h e o c c u r r e n c e of a pa r 
t i cu la r t y p e of r a d i o even t . T h e impuls iveness m a y , for i n s t ance , b e re la ted t o t h e 
exis tence of s t r ong g r a d i e n t s in t h e m a g n e t i c field n e a r t h e p lace of or ig in of t he flare. 
H o m o l o g y p e r h a p s occu r s on ly if t he deta i led s t ruc tu re of t h e m a g n e t i c field r e m a i n s 
u n c h a n g e d a n d if t h e acce l e ra t ion of par t ic les t a k e s p lace in exact ly t h e s a m e loca t ion . 

T h e r e is a sugges t ion t h a t t h e h i s t o g r a m for t he impuls ive m i c r o w a v e bu r s t s 
cons is t s of t w o c o m p o n e n t s . I t will be of in teres t t o see w h e t h e r th is fea ture is p r e 
served as t he ava i lab le ma te r i a l increases . If genu ine , t h e effect w o u l d seem to imply 
t h a t the re exist t w o c o n d i t i o n s of a different n a t u r e , a n d b o t h m a y give rise to a n 
impuls ive m i c r o w a v e bu r s t . 
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D I S C U S S I O N 

De Jager: Your histogram of impulsive microwave bursts extends over 14 days, which is the 
maximum observable time of an active region. Did you correct your observations for the fact that 
at least part of the observations extended over a time interval < 14 days? 

Fokker: N o corrections were made. 
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