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A B S T R A C T 

It has been shown that moving type-IV bursts at decameter waves are infrequent events compared 
with the moving type-IV bursts at meter waves. They belong preferably to sunspot groups of relatively 
homogeneous magnetic structure. Moving type-IV bursts at decameter waves have a very low 
tendency to repeat. This statement indicates that the magnetic structures producing them have only 
a short lifetime. The short duration of these bursts cannot be interpreted by radiation damping of 
high energetic electrons. Furthermore it can be shown that the storm continuum at decameter waves 
is related preferably to sunspot groups of complex magnetic structure. Probably stationary type-IV 
bursts at decameter waves are more representative for the acceleration of high-energetic particles 
than the moving type-IV bursts at decameter waves. 

I n a recen t s t udy A n t a l o v a (1967) h a s s h o w n t h a t t ype - IV b u r s t s o r ig ina te on ly 

d u r i n g ce r ta in s tages of d e v e l o p m e n t of t h e assoc ia ted s u n s p o t g r o u p s . She classified 

seven different s p o t - g r o u p conf igu ra t ions in t h e p h o t o s p h e r e , wh ich c a n p r o d u c e 

t y p e - I V burs t s . N o w it w a s o u r a i m t o find o u t w h e t h e r s o m e of t h e sub- types of t he 

t ype - IV bu r s t a re re la ted t o special conf igura t ions of t h e s u n s p o t g r o u p s . In the 

p re sen t inves t iga t ion t h e t ype - IV b u r s t s were t a k e n f r o m t h e c a t a l o g u e s of Pick-

G u t m a n n , S v e s t k a - O l m r a n d F o k k e r , t h e Quarterly Bulletin, a n d f rom t h e m e a s u r e ­

m e n t s of t he H e i n r i c h - H e r t z - I n s t i t u t e . T h e classification of t he s u n s p o t g r o u p s was 

based u p o n t h e A n t a l o v a s c h e m e for wh ich d r a w i n g s were used o b t a i n e d by the 

P o t s d a m Sola r O b s e r v a t o r y . T h e d i s t r i bu t ion of t h e t ype - IV b u r s t s o n t h e v a r i o u s 

conf igu ra t ions o b t a i n e d b y us ag rees well wi th t h e d i s t r i bu t i on given by A n t a l o v a . 

T h e first sub- type u n d e r c o n s i d e r a t i o n w a s t h e m o v i n g t y p e - I V b u r s t a t 40 M H z 

a n d lower f requencies . F r o m in t e r f e rome t r i c o b s e r v a t i o n s m a d e by Wei s s (1963) it 

c a n be seen t h a t a t 40 M H z a m o v i n g type - IV bu r s t is a r a t h e r i n f r equen t even t 

c o m p a r e d wi th t h e f r equency r a n g e be tween 170 a n d 100 M H z . T h e r e is a l so ind i rec t 

ev idence for th i s f rom t h e o b s e r v a t i o n s i l lus t ra ted by F i g u r e 1, w h e r e t h e n u m b e r of 

t h e type - IV burs t s we h a v e m e a s u r e d a t 111 a n d 40 M H z , t o g e t h e r w i t h m e a s u r e ­

m e n t s of the N a t i o n a l B u r e a u of S t a n d a r d s (Bou lde r ) a t 108 a n d 18 M H z , a r e p lo t t ed 

* Presented by A. Kriiger. 
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FIG . I . Center-limb variation of the number of type-I V bursts at 111/108 and 40/30/18 MHz. 

in d e p e n d e n c e of t h e d i s t ance f rom t h e cen t ra l mer id i an o n t h e S u n . Whi l e the re a re 
a t 111/108 M H z h a r d l y a n y cen t e r - l imb va r i a t i ons , t h e n u m b e r of b u r s t s in t he deca­
m e t e r wave region decreases r e m a r k a b l y t o w a r d s t h e l i m b , wh ich sugges ts t he absence 
of a m o v i n g c o m p o n e n t . 

T h o u g h we h a d n o in t e r f e rome t r i c m e a s u r e m e n t s ava i lab le , t h e a t t e m p t was m a d e 
to find o u t w h e t h e r o r n o t t h e t ype - IV bu r s t s observed a t o u r in s t i tu t e h a v e a m o v i n g 
c o m p o n e n t a t 40 , 30, a n d 23 M H z . F o r t u n a t e l y , s ince 1961 p o l a r i z a t i o n obse rva t i ons 
in t h e d e c a m e t e r - w a v e reg ion w e r e ava i lab le a n d we ass igned a m o v i n g c o m p o n e n t 
t o t h o s e b u r s t s w h i c h exh ib i t ed e i ther a reversa l of t h e sense of t h e p o l a r i z a t i o n be ­
t w e e n a first p a r t a n d a s econd p a r t , o r wh ich - w i t h t h e flare n e a r t o t h e l imb -
s h o w e d , in a c c o r d a n c e w i th t h e l ead ing-spo t hypo thes i s , a n e x t r a o r d i n a r y po la r i ­
z a t i o n . Based o n these exper iences w e h a v e ass igned a m o v i n g c o m p o n e n t a l so t o the 
type - IV burs t s m e a s u r e d p r i o r t o 1961 , if a t t h e beg inn ing t h e r e was a c o n t i n u u m wi th 
a f requency drift of t h e o r d e r of s o m e m i n u t e s , a d u r a t i o n g rea t e r t h a n 5 a n d smal ler 
t h a n 25 m i n , c o r r e s p o n d i n g to t h e flash p h a s e of t h e cen t ime t e r b u r s t s . 

T o g e t h e r w i th t h e cases r e p o r t e d by Weiss a n d Phi l ip (1964) m a t e r i a l o n 33 m o v i n g 
type - IV burs t s in t h e d e c a m e t e r - w a v e region w a s ava i lab le . T h e s e b u r s t s have s o m e 
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p r o p e r t i e s obv ious ly differing f r o m o t h e r type - IV bur s t s . In genera l , t ype - IV bur s t s 
have t h e t e n d e n c y of o c c u r r i n g in ac t ive cent res repea ted ly . O n l y 26 % of all t h e type- IV 
bu r s t s occu r r ed as single even ts in a n act ive cen t re . B u t 21 o u t of t h e 33 m o v i n g 
t y p e - I V bu r s t s in t h e d e c a m e t e r - w a v e reg ion be longed t o s ingle even t s in t h e respect ive 
ac t ive cen t re . O n l y 2 o u t of t h e r e m a i n i n g 12 type - IV bur s t s occu r r ed r epea ted ly in 
t h e s a m e cent re . Th i s r a t h e r w e a k t e n d e n c y for r ecu r r ence ind ica tes t h a t m o v i n g 
t y p e - I V burs t s in t he d e c a m e t e r - w a v e region a re obv ious ly assoc ia ted w i th r a t h e r 
shor t - l ived magnetic-f ield con f igu ra t ions . 

T h i s a s s u m p t i o n is a l so s u p p o r t e d by c o n s i d e r a t i o n of F i g u r e 2. I n t h e first l ine 
c a n be seen t h e d i s t r i bu t i on of all t ype - IV burs t s t o t h e g r o u p n a m e d ' c o m p l e x ' , t o 
t h e g r o u p FT a n d t o t h e o t h e r g r o u p s given b y A n t a l o v a . It c a n be seen t h a t , as 
c o m p a r e d wi th all t ype - IV bu r s t s , on ly a consp icuous ly smal l f rac t ion of t h e m o v i n g 
t ype - IV burs t s in t he d e c a m e t e r - w a v e reg ion be longs t o t h e g r o u p n a m e d ' c o m p l e x ' . 

Total HE, E', R, 
number Complex H' F', 2F, D Unclassified 

of bursts 

All type-IV bursts 198 4 3 % 2 7 % 1 8 % 12 
Moving type-IV bursts 
at 40 M H z 33 27 37 36 
Type-IV bursts without 
stationary component 
at 40 M H z 33 42 33 25 
Weak stationary type-IV 
bursts at 40 M H z 27 41 37 15 7 
Storm continua at 40 M H z 
and lower frequencies 22 86 5 9 

FIG. 2. Distribution of type-IV bursts at the different stages of development of the related spot groups. 

O n t h e o the r h a n d , 7 0 % of t h e type - IV bur s t s which h a v e n o m o v i n g c o m p o n e n t 
in t h e d e c a m e t e r - w a v e reg ion b e l o n g to t h e g r o u p n a m e d ' c o m p l e x ' . T h i s o b s e r v a t i o n 
sugges ts t h a t obvious ly t h e e ject ion of a p l a s m a c loud wi th t h e g rea t speed obse rved 
for m o v i n g type - IV b u r s t s in t h e d e c a m e t e r - w a v e reg ion occu r s m a i n l y in n o t very 
i n h o m o g e n e o u s m a g n e t i c fields. 

Af te r W a r w i c k a n d W o o d H a u r w i t z (1962) t ype - IV b u r s t s in t h e d e c a m e t e r - w a v e 
r eg ion a r e especial ly typ ica l for t h e p r o d u c t i o n of h igh-energy par t i c les in t h e act ive 
c e n t r e . I n o r d e r t o check if t h e s h o r t d u r a t i o n obse rved b y W e i s s a n d Ph i l ip of t h e 
m o v i n g type - IV bur s t s in t h e d e c a m e t e r - w a v e reg ion c o u l d be exp la ined b y t h e 
r a d i a t i o n d a m p i n g of h igh -ene rgy e l ec t rons , we c o m p a r e d t h e m a x i m u m intens i t ies 
a t 3000 M H z of t h e type - IV b u r s t s w i th a n d w i t h o u t a m o v i n g c o m p o n e n t in t h e 
d e c a m e t e r - w a v e reg ion , because t h e m a x i m u m in tens i ty in t h e c e n t i m e t e r reg ion c a n 
a l so be r ega rded as a n i n d i c a t i o n for t h e existence of h igh-energy par t ic les . I t w a s 
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t h e n , however , f o u n d t h a t t h e in tens i ty of type - IV bur s t s wi th a m o v i n g c o m p o n e n t 
in t h e d e c a m e t e r - w a v e r eg ion a t 3000 M H z , on t h e ave rage , is less t h a n t h a t of t he 
type - IV bu r s t s w i t h o u t a m o v i n g c o m p o n e n t . T h i s suggests t h a t t h e s h o r t d u r a t i o n 
of t h e m o v i n g type - IV b u r s t s c a n n o t be exp la ined by r a d i a t i o n d a m p i n g a n d t h a t , 
fur ther , t h e h igh eject ion speeds a re caused by magnetic-f ield conf igura t ions r a t h e r 
t h a n by h igh-energy p r o d u c t i o n in t he flare. 

In a d d i t i o n t o t h e m o v i n g t ype - IV bu r s t s t h e r e h a s been inves t iga ted a lso t h e 
s t a t i o n a r y type- IV b u r s t in t h e d e c a m e t e r - w a v e reg ion . A s is r ecogn izab le f rom 
F i g u r e 2, the s t o r m c o n t i n u a wi th a c o m p o n e n t a t 4 0 M H z a n d less a r e associa ted 

storm continua 
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F I G . 3. The distribution of IWSL\(3000) for type-IV bursts with and without stationary component 
at 40 MHz. 

in 86 % of t he cases w i t h s p o t s of t h e class ' c o m p l e x ' . T h i s va lue is far in excess of t h e 
a v e r a g e of t h e to ta l of t h e type - IV bur s t s . Obv ious ly , t h e conf igu ra t ions p r o d u c i n g 
s t o r m c o n t i n u a a re very s t ab le . N e a r l y all t h e act ive cen t res , wh ich for o n e o r t w o 
so la r r o t a t i o n s have p r o d u c e d type - IV bur s t s , h a v e emi t t ed d u r i n g the i r f o r m a t i o n 
o n e o r m o r e s t o r m c o n t i n u a w i th a c o m p o n e n t in t h e d e c a m e t e r - w a v e reg ion . I t is, 
fur ther , of s o m e in te res t t h a t t h e on ly t w o s t o r m c o n t i n u a wh ich h a d n o c o m p o n e n t 
in t h e d e c a m e t e r - w a v e r eg ion be longed t o t h e spo t g r o u p s of c lass H ' o r R, respect ively. 

On ly 41 % of t h e cen t re s w h i c h on ly p r o d u c e d s t a t i o n a r y t y p e - I V b u r s t s of less t h a n 
2 h o u r s ' d u r a t i o n a n d low in tens i ty be longed t o t h e class n a m e d ' c o m p l e x ' . A s can 
be seen f r o m F i g u r e 3 a d i s t inc t ion be tween s t o r m c o n t i n u a a n d s t a t i o n a r y type- IV 
b u r s t s of low in tens i ty in t h e d e c a m e t e r - w a v e reg ion is ind ica ted by t h e in tens i ty of 

https://doi.org/10.1017/S0074180900022038 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900022038


574 A. B O H M E 

t h e c o m p o n e n t in t he c m - w a v e reg ion . T h e figure c o n t a i n s t h e d i s t r i bu t ion of 
/ m a x ( 3 0 0 0 ) for s t o rm c o n t i n u a , w e a k s t a t i o n a r y burs t s , a n d type - IV b u r s t s w i t h o u t a 
s t a t i o n a r y c o m p o n e n t in t h e d e c a m e t e r - w a v e reg ion . I t c an be seen t h a t s t o r m c o n t i n u a 
in t h e d e c a m e t e r - w a v e reg ion p re fe rab ly have in tense c o m p o n e n t s a t 3000 M H z . 
H e n c e , it fol lows t h a t just t h e s t r o n g s t a t i o n a r y burs t s a n d not t h e m o v i n g type- IV 
b u r s t s in the d e c a m e t e r - w a v e reg ion a r e t he ones typical for t h e p r o d u c t i o n of h igh-
e n e r g y par t ic les , in spi te of t h e fact t h a t s t a t i o n a r y burs t s a r e likely t o be i n t e rp re t ed 
a s C e r e n k o v r a d i a t i o n a n d , hence , n o t expected t o be p r o d u c e d by par t ic les wi th 
energ ies in t h e M e V reg ion . 

In conc lus ion it c an be said t h a t t h e type- IV burs t s , w h i c h h a v e n o s t a t i o n a r y 
c o m p o n e n t in t h e me te r - a n d d e c a m e t e r - w a v e reg ion a r e obv ious ly typica l for a very 
shor t - l ived s ta te of t he m a g n e t i c field in t h e s p o t g r o u p s d u r i n g wh ich , p r o b a b l y , n o 
la rge a m o u n t of energy is re leased . C o n s i d e r i n g flares a t d i s t ances smal le r t h a n 60° 
f rom the cen t ra l m e r i d i a n of t h e S u n the re was n o case w h e n a s u b s e q u e n t occu r r ence 
of t w o type - IV burs t s w i t h o u t s t a t i o n a r y c o m p o n e n t was obse rved in o n e act ive 
cen t r e . In t he major i ty of cases af ter a s imple m o v i n g type - IV bu r s t t h e cen t re of 
ac t iv i ty w a s u n a b l e t o c o n t i n u e e m i t t i n g fur ther type - IV b u r s t s . In t h e r a t h e r in­
f r equen t cases of type - IV burs t s fo l lowing a s imple m o v i n g type - IV bu r s t in t h e s a m e 
c e n t r e of act ivi ty, these bu r s t s a lways have aga in s t a t i o n a r y c o m p o n e n t s , which 
sugges ts t h a t t h e m a g n e t i c field h a s c h a n g e d its conf igura t ion . 
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