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A c c o r d i n g t o m o d e r n theo r i e s of t h e so la r cycle, ac t ive r eg ions o n the S u n a r e 
caused by a m a g n e t i c d i s t u r b a n c e p e n e t r a t i n g t he so la r surface f rom be low. S u n s p o t s , 
filaments, flares a n d o t h e r c o n s p i c u o u s events in a n act ive r e g i o n seem to be only 
s e c o n d a r y p h e n o m e n a , t h e bas ic fea tu re be ing t h e m a g n e t i c field itself. 

O n e i m p o r t a n t p r o p e r t y of a n act ive reg ion as a who le is t h a t it is genera l ly a sym­
met r i c in t h e E a s t - W e s t d i r ec t ion . F r o m whi te- l ight p h o t o g r a p h s of s u n s p o t g r o u p s 
we k n o w t h a t t he p r e c e d i n g s p o t s genera l ly d o m i n a t e over t h e fo l lowing spo t s , a l ­
t h o u g h the re a re m a n y excep t ions . T h e s a m e fact is k n o w n f rom t h e m e a s u r e m e n t s of 
s u n s p o t m a g n e t i c fields. G r o t r i a n a n d K u n z e l (1950) found t h a t t h e m a g n e t i c flux 
t h r o u g h t h e p reced ing s p o t s is in t h e m e a n 3 - 4 t i m e s g rea t e r t h a n t h e flux t h r o u g h t h e 
fol lowing spo t s . H e n c e , if on ly t h e m a g n e t i c field of s u n s p o t s is t a k e n in to a c c o u n t , 
t he r e is a very s t r o n g d i sba l ance be tween t h e p r e c e d i n g a n d fo l lowing fluxes in act ive 
reg ions . 

S u n s p o t s deve lop w h e n t h e m a g n e t i c field is s t r o n g e n o u g h t o inh ib i t convec t i on . 
By m e a s u r i n g the field of s u n s p o t po re s a t t h e best ava i lab le seeing, S t e s h e n k o (1967) 
conc luded t h a t s u n s p o t s c a n deve lop only w h e n the field s t r e n g t h exceeds a p p r o x i ­
ma te ly 1100 gauss . Acco rd ing ly , t h e resul t o f G r o t r i a n a n d K u n z e l m e a n s t h a t if on ly 
fields s t ronge r t h a n a b o u t 1100 gaus s a re cons ide red , t h e r e is a s t r o n g d i sba lance 
be tween t h e fluxes in t h e reg ion . It is the re fore of g rea t in te res t t o s t u d y h o w t h e ba l ­
a n c e of fluxes var ies wi th t h e field s t r eng th . 

I sogauss m a p s of s u n s p o t g r o u p s r e c o r d e d in 1963 a n d 1965 wi th t h e m a g n e t o -
g r a p h a t t h e C r i m e a n A s t r o p h y s i c a l O b s e r v a t o r y were used for t h e s t u d y of t h e flux 
ba l ance . O n l y m a p s w h i c h a p p e a r e d t o c o n t a i n near ly all t he m a g n e t i c fields be long ing 
t o t h e s p o t g r o u p were s tud ied . 17 m a p s of 10 spo t g r o u p s were t h u s selected for 
e x a m i n a t i o n . T h e m a g n e t o g r a p h was e q u i p p e d wi th a b r igh tnes s c o m p e n s a t o r w h e n 
t h e r eco rds were m a d e , e l im ina t i ng t he influence of t h e b r igh tnes s va r i a t i ons wi th in 
t h e spo t g r o u p . Visual d e t e r m i n a t i o n s of the m a x i m a l field s t r eng ths in t he spo t s 
were a lso ava i lab le . 

W h e n i n t e rp r e t i ng t h e i sogauss m a p s a n d m e a s u r i n g t h e fluxes we m u s t k n o w t h e 
c a l i b r a t i o n cu rve of t h e m a g n e t o g r a p h , i.e. t he r e l a t ion be tween t h e m a g n e t o g r a p h i c 
signal a n d t h e magnet ic-f ie ld s t r eng th in t h e line of s ight . Severny (1967) has de ter ­
m i n e d t h e c a l i b r a t i o n cu rve of t h e C r i m e a n m a g n e t o g r a p h by obse rva t i ons . T h e 
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obse rva t iona l ly d e t e r m i n e d cu rve devia tes very m u c h f rom t h e curve based on the 
t h e o r y for t h e Z e e m a n effect in a h o m o g e n e o u s so la r a t m o s p h e r e . It h a s b e e n cons id ­
e red t o be m o r e a p p r o p r i a t e t o use t h e o b s e r v a t i o n a l cu rve in t h e s t u d y of the flux 
b a l a n c e , b u t we shou ld be a w a r e of sys temat ic e r ro r s i n t r o d u c e d by e r ro r s in the 
c a l i b r a t i o n curve . 

T h e m a g n e t i c fluxes in different in te rva l s of t h e l ong i tud ina l field s t r eng th (i.e. 
b e t w e e n different i sogauss l ines o n t h e m a p s ) were m e a s u r e d o n t h e i sogauss m a p s 
us ing a p l an ime te r . T h e m e a s u r e d fluxes in a spo t g r o u p were t h e n r ep re sen t ed in the 
f o r m of h i s t o g r a m s , giving t h e flux <J>X p e r un i t in terva l of t h e l o n g i t u d i n a l field s t r eng th 
H, i.e. <P{IAXH, a s a func t ion of t h e field s t r eng th H. S o m e of t h e c o m m o n p rope r t i e s 
of t h e h i s t o g r a m s m a y best be s tud ied by d e t e r m i n i n g a d i s t r i b u t i o n , which is the 
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F I G . 1. Distribution of magnetic fluxes. Hp (Ht) means longitudinal field strength of preceding 
(following) polarity. 

m e a n of all t he ind iv idua l h i s t o g r a m s . T h e resul t is s h o w n in F i g u r e 1. A s a k ind of 
n o r m a l i z a t i o n , t h e fluxes <P{ a r e d iv ided by t h e s u m of t h e t o t a l fluxes of N - a n d 
S-polar i ty in t h e reg ion , # N + # s , before t he m e a n is t a k e n . T h e h i s t o g r a m is da shed 
in t h e s t r o n g field in te rva ls , b e c a u s e t h e u p p e r in te rva l l imi t is s o m e w h a t unce r t a in . 
It is seen t h a t the w e a k e r fields a r e r espons ib le for a c o n s i d e r a b l e p a r t of t he to ta l 
flux. W e a l so no t i ce t h e a s y m m e t r y of t h e d i s t r ibu t ion , w h i c h is very p r o n o u n c e d for 
t h e s t ronge r fields ( s u n s p o t fields). T a k i n g the difference be tween the p- a n d / - f luxes 
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in the s a m e / / - i n t e r v a l s , F i g u r e 2 is ob t a ined , wh ich descr ibes t h e flux ba lance . W e 
find t h a t t he fo l lowing p a r t of t h e region c o n t a i n s m o r e flux, if on ly long i tud ina l 
fields H w e a k e r t h a n a b o u t 600 gaus s a re cons ide red . F o r s t r o n g e r fields t h e s i tua t ion 
is reversed. H e n c e we o b t a i n very near ly a t o t a l b a l an ce of fluxes in the region. 
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F I G . 2. Flux-balance diagram. 

W e can n o w be t te r u n d e r s t a n d t h e resul t o b t a i n e d by G r o t r i a n a n d K u n z e l . Let us 
s t udy the r a t i o be tween t h e /?- a n d / - f luxes , # p / # f , for different / / - i n t e rva l s . In the 
in te rva l 0 - 6 0 0 gaus s we find th is r a t i o t o be a b o u t 0-8. F o r / / > 6 0 0 g a u s s it is 2-5. 
H e n c e t h e resul t of G r o t r i a n a n d K u n z e l t h a t <Pp/&(&3'5 for s u n s p o t s , i.e. for 
/ / > 1 1 0 0 gauss , ag rees very well w i th t h e p re sen t resu l t s , a l t h o u g h o u r s tat is t ical 
ma te r i a l ( the n u m b e r of i sogauss m a p s ) is r a t h e r l imi ted . 

O n the basis of w h a t h a s b e e n said, t h e genera l m a g n e t i c c h a r a c t e r of a n act ive 
reg ion as a w h o l e cou ld very briefly be desc r ibed as fo l lows : T h e m a g n e t i c field is 
b ipo la r , a n d t h e p r e c e d i n g a n d fo l lowing fluxes b a l a n c e each o t h e r . T h e r e is a n E a s t -
W e s t a s y m m e t r y . T h e m a g n e t i c l ines of force a r e m o r e c o n c e n t r a t e d in t h e p reced ing 
p a r t of t h e reg ion t h a n in t h e fo l lowing p a r t , w h e r e t hey a r e s p r e a d o u t over a larger 
a r ea . 
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