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T h e p resen t s y m p o s i u m , t o m y k n o w l e d g e the largest ever he ld in t h e field of solar 
research (170 a s t r o n o m e r s f r o m 21 coun t r i e s ) was held in t he bu i l d ing of the H u n 
g a r i a n A c a d e m y of Sciences in B u d a p e s t f rom S e p t e m b e r 4 t o 8, 1967. I t was t he 35th 
s y m p o s i u m organ ized a n d s p o n s o r e d by the I n t e r n a t i o n a l A s t r o n o m i c a l U n i o n . T h e 
m a j o r i t y of p a r t i c i p a n t s were financed f rom na t iona l sources . T h e O r g a n i z i n g C o m m i t 
tee cons i s ted of K . O . K i e p e n h e u e r ( C h a i r m a n ) , L. Dav i s , L. D e z s o (Loca l Organ ize r ) , 
A . D . F o k k e r , R . M i c h a r d , A . B . Severny, H . J . S m i t h , Z . Sves tka , a n d H . T a n a k a . 

I n o r d e r t o ensu re p r o m p t pub l i ca t ion , t h e m a n u s c r i p t s h a d t o be suppl ied by the 
a u t h o r s 1 m o n t h after t h e mee t ing . T h e d iscuss ions have been r e c o r d e d o n t a p e . The i r 
r e p r o d u c t i o n in th i s b o o k , howeve r , is ba sed a l m o s t comple t e ly o n t h e c o n t r i b u t o r s ' 
wr i t i ng d o w n the i r c o m m e n t s a n d q u e s t i o n s o n the spo t . 

T w o special p ro jec t s h a v e been r e p o r t e d a n d discussed sho r t l y d u r i n g the sym
p o s i u m : 

T h e wor ld wide pro jec t ' C o o p e r a t i v e S t u d y of So la r Ac t ive R e g i o n s ' ( C S S A R ) 
o rgan ized by D r . R . M i c h a r d , u n d e r t h e ausp ices of t h e I A U , w h i c h h a s p u t a t t h e 
d i sposa l of o u r so lar c o m m u n i t y a p r ec ious obse rv ing ma te r i a l o n Act ive Reg ions 
ove r a pe r iod of 6 m o n t h s . 

T h e ' P r o t o n F l a r e P ro jec t ' ( P F P ) , o rgan ized by P . S i m o n a n d Z . Sves tka , w h i c h 
c o n c e n t r a t e s o n single Ac t ive R e g i o n s hav ing p r o d u c e d a p r o t o n flare, a n d wh ich 
t r ies t o supp ly a s m u c h i n f o r m a t i o n a s poss ib le o n t he s t r u c t u r e a n d d e v e l o p m e n t of 
these special r eg ions . 

B o t h p ro jec t s a r e m o d e l cases a n d exceedingly va luab le a lso for t he genera l u n d e r 
s t a n d i n g of Act ive R e g i o n s . 

T h e subjects of t h e sess ions were t h e fo l lowing : G e n e r a l D e v e l o p m e n t of a n Act ive 
R e g i o n ( C h a i r m a n : R . B . L e i g h t o n ) ; Theore t i ca l Aspec t s (L . D a v i s ) ; Op t i ca l S t ruc 
t u r e o f a n Ac t ive R e g i o n ( J . W . E v a n s a n d A . B. Seve rny ) ; C o o p e r a t i v e S t u d y of So la r 
A c t i v e R e g i o n s , C S S A R ( Z . S v e s t k a ) ; C o r o n a l a n d I n t e r p l a n e t a r y S t ruc tu re of a n 
Ac t ive R e g i o n , T r a n s i e n t P h e n o m e n a ( G . R i g h i n i ) ; P r o t o n F l a r e Projec t , P F P 
(V. A . K r a t ) ; R a d i o S t r u c t u r e of a n Act ive R e g i o n ( H . D o d s o n - P r i n c e ) . 

S u m m a r i e s for e a c h sess ion w e r e given o n t h e m o r n i n g of t h e n e x t d a y b y : R. H o 
w a r d , H . U . S c h m i d t , N . Sheeley, G . N e w k i r k , A . Bruzek , a n d A . D . F o k k e r . T h e y 
a r e n o t inc luded in t h e p r o c e e d i n g s because of the i r p rov i s iona l c h a r a c t e r . T h e diffl-
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cul t a n d del icate t a sk of p r e s e n t i n g a n overal l s u m m a r y a t t h e e n d of t h e s y m p o s i u m 
w a s br i l l iant ly solved by C . de J a g e r (see p . 602) . 

I n a d d i t i o n t o t he scientific sess ions t he r e was a full-day excu r s ion t o t h e B a l a t o n 
L a k e . A b a n q u e t in the C i t ade l l a w a s offered t o all p a r t i c i p a n t s by t h e A c a d e m y . 
Excu r s ions , mee t ing r o o m s , l ad ie s ' p r o g r a m , a n d o t h e r act ivi t ies were sp lendidly 
a r r a n g e d by the local c o m m i t t e e wh ich was in t h e h a n d s of the inexhaus t ib le D r . L. 
D e z s o , D e b r e c e n . W e h a v e t o t h a n k h i m a n d his staff very m u c h . 

I fu r the r w a n t t o express m y s incere g r a t i t u d e to the m e m b e r s of t he O r g a n i z i n g 
C o m m i t t e e , especial ly t o D r . Z . Sves tka for all h is k ind ass i s tance f rom t h e beg inn ing 
t o t h e e n d ; t o M r s . H . S ieb le r -Fe r ry a n d Miss M . I lan for va luab l e he lp ed i t ing t he 
m a n u s c r i p t s a n d the d i scuss ions , a s well a s t o M r s . H . N e u z i l o v a a n d D r . Bruzek for 
the i r k i n d he lp d u r i n g the s y m p o s i u m . 

A n d n o w let m e t u r n r igh t a w a y t o t h e subject of o u r s y m p o s i u m : A s y o u will agree , 
a n Ac t ive R e g i o n ( A R ) o n t h e S u n is a beaut i ful one wi th all i ts spec t acu l a r even t s in 
p h o t o s p h e r e , c h r o m o s p h e r e , a n d c o r o n a . A chal lenge t o t h e op t i ca l observer , a 
u n i q u e a n d inexhaus t ib le p a r a d i s e for t h e inves t iga tor of t h e in t e rp lay of m a g n e t i c 
fields, t u rbu l ence , h y d r o m a g n e t i c s , a n d r a d i a t i o n in a s te l lar p l a s m a ! A n Act ive 
R e g i o n o n t h e S u n is a l so a very c o m p l e x a n d in t r igu ing p h e n o m e n o n of so la r m e t e 
o ro logy , wh ich s h o w s a different a spec t a l m o s t in every w a v e l e n g t h we l o o k a t it, X , 
E U V , visible, infrared o r r a d i o . A p a r t f rom t h e m a n y p e o p l e w o r k i n g o n ce r t a in 
fea tu res occu r r ing wi th in a n Ac t ive R e g i o n - a s spo t s , flares faculae , p r o m i n e n c e s -
a n d the i r te r res t r ia l effects, t h e r e a r e real ly r a t h e r few, str ict ly inves t iga t ing t h e s t ruc
t u r e a n d t h e d e v e l o p m e n t of a n Ac t ive R e g i o n as a who le . T h e m o r e we a r e happ i ly 
su rpr i sed a b o u t t he g rea t n u m b e r of a t t e n d a n t s a n d c o n t r i b u t o r s t o th i s s y m p o s i u m . 

W h a t is a n Act ive R e g i o n o r a C e n t e r of Act ivi ty? A c c o r d i n g t o D ' A z a m b u j a 
(1953) it is " t h e to ta l i ty of all visible p h e n o m e n a a c c o m p a n y i n g t h e b i r t h of s u n s p o t s " . 
T o d a y we shou ld ex tend th i s def in i t ion a little b i t : ' T h e to t a l i t y of all obse rvab le 
p h e n o m e n a p reced ing , a c c o m p a n y i n g a n d fol lowing t h e b i r th of s u n s p o t s , incl . 
r a d i o - , X- , E U V - a n d par t i c le e m i s s i o n . " T h e Act ive R e g i o n c o m p r i s e s p h o t o s p h e r i c , 
c h r o m o s p h e r i c a n d c o r o n a l f ea tu res a n d r eaches prac t ica l ly i n t o i n t e r p l a n e t a r y space . 

Physical ly speak ing , t h e o b s e r v a b l e p a r t of a single Ac t ive R e g i o n r ep re sen t s on ly 
a very smal l f rac t ion of a m u c h l a rger m a c h i n e r y wh ich p r o d u c e s t h e so la r cycle a n d 
wh ich h a s b e e n bui l t t o g e t h e r so conv inc ing ly by B a b c o c k (1963). W e k n o w n o w a d a y s 
t h a t t h i s m o d e l d o e s n o t cove r all o b s e r v a t i o n a l aspec ts of a so l a r cycle. I t is t o be 
expec ted t h a t a t least t h e f ie ld-amplif icat ion m e c h a n i s m a n d i ts d e p e n d e n c e u p o n 
l a t i t ude needs a d a p t a t i o n t o t h e n e w o b s e r v a t i o n s of B u m b a , D o d s o n , H e d e m a n , a n d 
H o w a r d , p resen ted d u r i n g t h i s s y m p o s i u m . I t will be i nd i spensab l e d u r i n g th is 
s y m p o s i u m - f rom t ime t o t i m e - t o refer t o th i s large-scale m e c h a n i s m , in o r d e r t o 
p e n e t r a t e wi th o u r i m a g i n a t i o n i n t o t h e n o n - o b s e r v a b l e p a r t s of t h e so la r in te r ior , t o 
r e a c h t h e r o o t s of t h e Act ive R e g i o n s . 
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T h e m o s t p r i m a r y observable c o m p o n e n t s of a n Ac t ive R e g i o n lie d o w n in t h e 
p h o t o s p h e r e . F o r th is r e a s o n o u r m o s t p r i m a r y i n f o r m a t i o n will be opt ica l a n d c o m e s 
f r o m the visible p a r t of t h e s p e c t r u m . On ly in th is r eg ion a r e a s o n a b l e a n g u l a r r e so
lu t i on c a n be o b t a i n e d a n d m a g n e t i c fields c a n be m e a s u r e d wi th s o m e accuracy . 

T h e synops is of a n Ac t ive R e g i o n is i m p e d e d m o r e o v e r by t h e g rea t diversi ty of the 
involved p h e n o m e n a a s well a s by t h e g rea t n u m b e r of i n s t r u m e n t s needed to observe 
t h e m in t h e different layers of t h e so lar a t m o s p h e r e . Las t n o t least - a l so because of 
th i s diversi ty - t h e u n d e r s t a n d i n g be tween observers a n d theo re t i c i ans , in th is case 
mos t l y h y d r o m a g n e t i c i a n s , needs definitely t o be i m p r o v e d . Le t u s h o p e t h a t th i s 
s y m p o s i u m will w o r k in th i s d i rec t ion . 

D u r i n g th is m e e t i n g we will p r o b a b l y be t e m p t e d aga in a n d a g a i n t o get c a u g h t t o o 
m u c h by a single in te res t ing p h e n o m e n o n as p e r h a p s flares, i n s t ead of d o i n g o u r best 
t o find o u t a b o u t t h e la rge a n d s imple l aws g o v e r n i n g t h e d e v e l o p m e n t of a n Act ive 
R e g i o n a s a uni t . O n t h e o t h e r h a n d we m u s t be a w a r e of t h e fact t h a t , in spite of a n 
Ac t ive R e g i o n deve lop ing t o sizes of cons ide rab ly m o r e t h a n 100000 k m , small-scale 
even ts wi th a l m o s t sub te lescop ic d i m e n s i o n s a re of crucia l i m p o r t a n c e . I t h i n k of t h e 
ini t ial f o r m a t i o n of a m a g n e t i c reg ion , of a m a g n e t i c p o r e , o r of t h e r a n d o m - w a l k 
m e c h a n i s m . T h e l imits wh ich a re set t o d a y to t h e a n g u l a r a n d t i m e r e so lu t i on of 
sensit ive m a g n e t o g r a p h s a r e indeed a ser ious h a n d i c a p for t h e s tudy of t he bas ic 
p rocesses fo rming a n Ac t ive R e g i o n . H o w e v e r , g o o d c h r o m o s p h e r i c filtergrams a n d 
spec t rohe l iog rams in H a have p r o v e d a l r eady helpful , s u p p l e m e n t i n g m a g n e t o g r a m s 
wi th a k ind of h igh - r e so lu t i on m a g n e t i c v e c t o r g r a m s ( f i l amentary s t ruc tu r e of dis
t u r b e d c h r o m o s p h e r e ) , in K ( C a n ) they r ep resen t sensit ive i n d i c a t o r s for t h e very first 
occu r r ence of field c o n c e n t r a t i o n . A l s o t he opt ica l o b s e r v a t i o n of la rge filaments (on 
t h e disk a n d o n t h e so la r l imb) a s well as of m o u s t a c h e s will tell u s a b o u t h igh- reso
lu t i on detai ls in t he m a g n e t i c field, w h i c h a re n o t in t he m a g n e t o g r a m s . I a m conv inced 
- even k n o w i n g t h a t th i s is a c o m p l i c a t e d pro jec t - t h a t it w o u l d p a y t o b r i n g a m a g n e -
t o g r a p h in t he s t r a t o s p h e r e o r even in space . S tudy ing Ac t ive R e g i o n s , one is s o m e 
h o w in t he difficult p o s i t i o n of a m a n w h o has t o inves t iga te t he d e v e l o p m e n t of a n 
e l e p h a n t wi th a m i c r o s c o p e ! 

F o r t u n a t e l y t h e w h o l e p h e n o m e n o n of a n Ac t ive R e g i o n - t h a n k s t o a n u m b e r of 
i m p o r t a n t n e w o b s e r v a t i o n s a n d a significant p rogress in the i r h y d r o m a g n e t i c in ter
p r e t a t i o n - h a s b e c o m e m o r e t r a n s p a r e n t , m o r e intel l igible d u r i n g t h e las t decade . I 
d r a w y o u r a t t e n t i o n t o t h e c o n c e p t of s u p e r g r a n u l e s , wh ich t o g e t h e r wi th the obser 
v a t i o n s of L e i g h t o n (1964) , B u m b a a n d H o w a r d (1965) a n d o t h e r s t h a t m a g n e t i c fields 
a n d spo t s init ial ly a p p e a r a l o n g t h e b o u n d a r i e s of ad jacen t s u p e r g r a n u l e s , ha s c h a n g e d 
dras t ical ly t h e m o d e l of a n Ac t ive R e g i o n . M o r e o v e r , L e i g h t o n ' s r a n d o m - w a l k 
diffusion, t h e sys t ema t i c ana lys i s of m a g n e t i c m e t a m o r p h o s i s of a n Act ive R e g i o n by 
t h e B a b c o c k s , B u m b a a n d H o w a r d (1965), Severny (1964) a n d o t h e r s u s ing especial ly 
t h e wea l th of full-disk m a g n e t o g r a m s o b t a i n e d a t M t . W i l s o n O b s e r v a t o r y have be
c o m e the m o s t i m p o r t a n t p a r t of t o d a y ' s m o d e l of a n Act ive R e g i o n . J u s t as i m p o r t a n t , 
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howeve r , a re t h e m a n y theo re t i ca l a t t e m p t s by Sweet (1956), D u n g e y (1958) , G o l d a n d 
H o y l e (1960), P a r k e r , Pe t s chek (1963) a n d o the rs , wh ich h a v e been m a d e in t h e 
d o m a i n of h y d r o m a g n e t i c s s o m e h o w wi th t he a i m to lower t h e ba r r i e r s bu i l t u p by t h e 
c o n c e p t of t h e frozen-in m a g n e t i c field w i t h i ts m u c h t o o l ong t i m e scale. T h i s t ype of 
w o r k h a s mos t ly been ca r r i ed o u t in c o n n e c t i o n wi th t h e m a g n e t i c i n t e r p r e t a t i o n of 
flares. W e a re n o w a l lowed aga in , a s in g o o d old t imes a n d as in o u r l a b o r a t o r i e s , t o 
r e c o n n e c t field l ines, t o c o n c e n t r a t e o r t o d i lu te m a g n e t i c flux in t h e so l a r a t m o s p h e r e 
s o m e w h a t qu icke r aga in . A n d las t n o t least , I w o u l d l ike t o s t ress a g a i n h o w s t rongly 
B a b c o c k ' s large-scale m a g n e t i c m e c h a n i s m of t h e so la r cycle h a s s t i m u l a t e d a n d in
fluenced last y e a r s ' w o r k o n Ac t ive R e g i o n s , even if it m i g h t t u r n o u t necessary t o 
modi fy it in s o m e respec ts . T t h i n k w e a r e qu i t e lucky t o s ta r t o u r s y m p o s i u m with 
such fertile b o u n d a r y c o n d i t i o n s . 

I will n o t t ry t o give t h e s to ry o r a desc r ip t ion of a n Act ive R e g i o n here , b u t let m e 
j u s t recal l a few i m p o r t a n t facts t o wh ich we shou ld n o t forget t o d i rec t o u r a t t e n t i o n . 
W e k n o w t o d a y for sure t h a t t h e p r o c e s s p r o d u c i n g a n d s t r u c t u r i n g a n Ac t ive R e g i o n 
is of m a g n e t i c n a t u r e a n d t h a t all t h e a c c o m p a n y i n g fea tures like spo t s , faculae , flares 
a n d assoc ia ted effects, filaments e tc . , a r e b y p r o d u c t s of th i s m a g n e t i c p rocess . T h e r e 
fore o u r respons ib i l i ty m u s t be first of all t o ana lyse a n d t o i n t e rp re t th i s p rocess . 
T h e first sess ions will be m o s t l y d e v o t e d t o th is p r o b l e m a n d M e s s r s . B u m b a , H o w a r d 
a n d S c h m i d t h a v e k ind ly accep ted t o review shor t ly t h e a c t u a l s i t ua t i on in th i s field of 
r e sea r ch . 

A n i m p o r t a n t p a r t of th is m a g n e t i c p r o c e s s - wh ich is n o t j u s t easy t o obse rve -
g o e s o n u n d e r o u r eyes. A n o t h e r p a r t , wh ich we will never be ab le t o fol low, h a p p e n s 
ins ide t h e Sun . C o n c e n t r a t i n g o n t h e obse rvab le p a r t , we c a n a t least h o p e t o be ab le 
t o define c lear b o u n d a r y c o n d i t i o n s for t h e unvis ib le in te r io r . 

W h a t we obse rve is t h a t - p re fe rab ly in a r eg ion wi th a w e a k res idua l m a g n e t i c 
field, left over f rom old Ac t ive R e g i o n s - a very s u d d e n local inc rease of m a g n e t i c 
flux of t h e o r d e r of 1 0 2 1 M a x w e l l w i th in a few t ens o f h o u r s occu r s . T h e way of 
g r o w i n g , t h e s t ruc tu re a n d t h e conf igura t ion of this field, wh ich is reflected qu i t e in 
deta i l by t he b r igh t en ing in t h e K l ine ( C a n ) , as well as t h e ini t ial s p o t f o r m a t i o n s a r e 
r e l a t ed so closely a n d in such a de ta i l t o t h e g ranu le s a n d s u p e r g r a n u l e s , t h a t it is very 
difficult t o t h i n k t h a t t h e s p o t field o r t h e ini t ial field of a B M - r e g i o n is n o t be ing 
p r o d u c e d o r c o n c e n t r a t e d b y t h e s u p e r g r a n u l e s themse lves . Very r e m a r k a b l y a lso a r e 
t h e c lose a n a l o g y be tween t h e b i r t h of a p o r e in closest i n t e r a c t i o n w i t h o n e o r a few 
g ranu l e s (Schro te r , 1962 ; B r a y a n d L o u g h h e a d , 1964) a n d t h e f o r m a t i o n of a s p o t 
g r o u p o r a B M - r e g i o n in a j u s t as i n t i m a t e c o n t a c t w i th o n e o r a few s u p e r g r a n u l e s 
( B u m b a a n d H o w a r d , 1965). 

O n e h a s t o k e e p in m i n d , h o w e v e r , t h a t o b s e r v a t i o n s h o w s qu i t e c lear ly t h a t - a t 
least d u r i n g t h e ac t ive p h a s e of t h e b i r th of a n Act ive R e g i o n - t h e old m a g n e t i c field 
even in t h e very s u r r o u n d i n g of t h e Ac t ive R e g i o n ' s b i r t h p lace d o e s n o t c h a n g e . T h i s 
m e a n s , t h a t t he m a g n e t i c flux of a y o u n g Act ive R e g i o n c a n n o t j u s t s imply be t h e 
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flux of t he visible p h o t o s p h e r i c s u r r o u n d i n g . I t m u s t c o m e f rom s o m e d e p t h s be low 
t h e p h o t o s p h e r e . 

All these o b s e r v a t i o n s in c o m b i n a t i o n wi th s o m e recen t resu l t s by P a r k e r (1963), 
Weiss (1966) a n d o t h e r s a b o u t t h e c o n c e n t r a t i o n of m a g n e t i c flux by t u rbu l ence in 
t h e deep convec t ive z o n e as well as in h igher levels a l o n g t h e b o u n d a r i e s of supe r -
g ranu le s m a k e it a p p e a r qu i t e p r o m i s i n g t o d iscuss t h e f o r m a t i o n of s u n s p o t s as oc 
c u r r i n g almost in situ in t h e p h o t o s p h e r e . Sheeley ' s (1967) o b s e r v a t i o n of s t r o n g local 
m a g n e t i c fields ou t s ide t h e s p o t be l t s p o i n t s in t h e s a m e d i r ec t i on . M r . S c h m i d t a n d 
M r . Weiss will t a lk a b o u t th is i m p o r t a n t subject . I n a n y case m o r e re l iable in fo rma
t i o n s have t o be col lec ted t o ge t a b e t t e r idea of t h e he igh t o r t h e d e p t h in wh ich these 
flux c o n c e n t r a t i o n s o r ig ina t e . A s t u d y of t h e m e t a m o r p h o s i s of t h e supe rg ranu l e s in 
t h e course of h o u r s a n d days will p r o b a b l y be of g rea t he lp in th i s c o n n e c t i o n . 

Even if t h e t o t a l m a g n e t i c flux c o n s t i t u t i n g a n Ac t ive R e g i o n is be ing c o n c e n t r a t e d 
f rom a quasi -superf ic ia l flux by t h e s u p e r g r a n u l a r convec t i on , still t h e c o o p e r a t i o n of 
a wel l -organized deep - sea t ed la rge scale field is i nd i spensab le . W e all k n o w t h a t t h e 
11-year va r i a t ion in t h e s u n s p o t n u m b e r s , t h e S p o r e r law of v a r i a t i o n of m e a n l a t i tude 
of s u n s p o t s , t h e reversa l of t h e S u n ' s po lo ida l field, H a l e ' s law of s u n s p o t po la r i ty , t h e 
ini t ial o r i e n t a t i o n of s p o t g r o u p s a n d BM-reg ions , a n d t h e d o m i n a n c e of t he p reced ing 
s p o t t o t h e fol lowing must be p a r t s of a large-scale g loba l m a g n e t i c p rocess . I t will be 
very i m p o r t a n t for u s , however , t o find o u t of w h a t fo rm a n d w h a t s t r eng th th i s 
' m a g n e t i c m e s s a g e ' f r o m t h e so la r in te r io r h a s t o be , in o r d e r t o re lease t h e obse rvab le 
p h e n o m e n a . W e a re o n t h e o t h e r side a t least qua l i ta t ive ly sure , t h a t t h e m o r e t h a n 
1000 B M - r e g i o n s , p r o d u c e d d u r i n g a so la r cycle, after e x p a n s i o n , m i g r a t i o n a n d 
spl i t t ing a p a r t cause t h e large-scale p o l a r reversal a n d the reversa l of t he m a g n e t i c 
conf igura t ion of spo t g r o u p s a n d B M - r e g i o n s in t h e c o m i n g cycle. Ac t ive R e g i o n s a re 
the re fore n o t only p r o d u c t s of t h e 11-year cycle. T h e y a re i nd i spensab le t o keep the 
so la r cycle r u n n i n g . 

In this c o n n e c t i o n I w o u l d l ike a lso t o s t ress t h e i m p o r t a n c e of t h e so-called ' G i a n t 
Cel l s ' , d iscussed first by B u m b a (1966). T h e y a re fairly r egu la r fea tures with a d ia
m e t e r of a b o u t 4 0 0 0 0 0 k m , f o r m e d by the b a c k g r o u n d field p a t t e r n . In an a l o g y to t he 
s u p e r g r a n u l e s these cells a r e b o r d e r e d by K emiss ion . N e w Act ive R e g i o n s seem t o 
f o r m preferably a t t h e j u n c t i o n s of these g ian t s t ruc tu res . A l s o t h e long-l ived family 
conf igu ra t ions of Ac t ive R e g i o n s , a s discussed by H e l e n D o d s o n d u r i n g th is sym
p o s i u m need special a t t e n t i o n . B o t h p h e n o m e n a s h o w t h a t Ac t ive R e g i o n s a re n o t 
i n d e p e n d e n t e v e n t s ; the i r i n t e r a c t i o n p lays a n i m p o r t a n t p a r t in the i r h i s to ry . I t will 
a l so be a n u r g e n t a n d in te res t ing t a s k t o con f ron t these resul t s w i th B a b c o c k ' s m o d e l . 

I n spi te of the fact t h a t a n Ac t ive R e g i o n h a s a l ifetime of a n u m b e r of solar r o 
t a t i o n s , i ts in t r ins ic ac t ive p h a s e las t s on ly a few days , w h e r e a s t h e v io len t s e c o n d a r y 
effects cover a pe r iod 3 t o 4 t imes longer . A s s o o n as t h e full m a g n e t i c flux of 1 0 2 1 t o 
1 0 2 2 Maxwel l s is be ing c o n c e n t r a t e d , the decay sets in. All w h a t is fo l lowing t h e n is 
t h e result of the o c c u r r e n c e of th is m a g n e t i c flux, its a m o u n t , i ts e x p a n s i o n a n d i ts 
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d e f o r m a t i o n , which obv ious ly d o e s n o t seem t o be ser iously affected by t he d isp lay of 
op t ica l p h e n o m e n a p r o d u c e d by it in the solar a t m o s p h e r e . 

T h e e x p a n s i o n a n d t h e d e f o r m a t i o n of t h i s c o n c e n t r a t e d flux will be ca r r i ed o u t 
- s t r ange e n o u g h t o say - by t h e s a m e t y p e of convec t ion , if n o t by t h e s a m e super -
g r a n u l e s , which j u s t before t o o k such a n ac t ive p a r t in c o n c e n t r a t i n g it. A l toge the r , 
t h e e x p a n d i n g a n d c h a n g e of f o r m of a B M - r e g i o n is cer ta in ly n o t j u s t equ iva l en t to 
t h e c o m b i n e d a c t i o n of t h e S u n ' s differential r o t a t i o n a n d t h e r a n d o m - w a l k diffusion. 
T h e r e is an increas ing ev idence t h a t t h e geome t ry resp . t h e m a g n e t i c s t ruc tu re of a 
y o u n g Act ive R e g i o n will be affected by t he s t ruc tu r e of t h e w e a k r e m a n e n t fields, 
whi le t h e fo rm of a we l l -deve loped B M - r e g i o n can be s t rong ly inf luenced by t h e 
col l is ion wi th o t h e r m a g n e t i c r eg ions . 

A s c o m p a r e d t o t h e bas ic ac t ive p h a s e of a n Act ive R e g i o n , t h e decay is a very slow 
p roces s which is difficult t o fol low. Bu t j u s t t h i s la te pe r iod in t h e e v o l u t i o n of an 
Ac t ive R e g i o n wi th all i ts p r o b l e m s c o n n e c t e d wi th t he n a t u r e of t h e b a c k g r o u n d 
fields, t h e ro le of u n i p o l a r a n d ' g h o s t ' u n i p o l a r m a g n e t i c r eg ions is of significant 
i m p o r t a n c e for u n d e r s t a n d i n g t h e so la r cycle as a whole . 

T h e opt ica l a n d all t h e o t h e r fea tures which a c c o m p a n y t h e c o n c e n t r a t i o n a n d the 
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e x p a n s i o n of t he m a g n e t i c flux, as th is b e c o m e s c learer every day , a re n o t only 
influenced or shaped by t h e m a g n e t i c field. T h e y s o m e h o w seem t o be d i rec t p r o d u c t s 
of it. I a m speak ing of spo t s , p lages , t h e s t ruc tu res in t h e d i s t u r b e d c h r o m o s p h e r e , 
flares a n d assoc ia ted effects, all t ypes of p r o m i n e n c e s , e tc . F l a r e s a n d p r o m i n e n c e s , 
b o t h occu r r ing in r eg ions of h o r i z o n t a l m a g n e t i c field ( and usual ly s t r o n g g rad ien t s of 
l ong i tud ina l field) s e e m t o fo rm as a c o n s e q u e n c e of a local annihilation o f m a g n e t i c 
field, very fast in t h e case of flares, s o m e w h a t m o r e slowly for p r o m i n e n c e s ( acco rd ing 
t o t h e recent w o r k o f K u p e r u s a n d T a n d b e r g - H a n s s e n , 1967). T h e s t r ik ing c h a n g e 
f rom the u n d i s t u r b e d t o t h e d i s tu rbed s t ruc tu re in t he c h r o m o s p h e r e , w h e n hit by t h e 
e x p a n d i n g field - m a i n l y t h e f o r m a t i o n of t h r e a d - a n d l o o p - s h a p e d s t ruc tu re s - wh ich 
cover the magne t i zed r eg ion l ike a cur led wig , is n o t yet qu i t e u n d e r s t o o d . T h e fact 
t h a t these l o n g t h r e a d s h a v e t h e s a m e d i a m e t e r in t h e p h o t o s p h e r e , c h r o m o s p h e r e 
a n d in the p r o m i n e n c e s h igh u p in the c o r o n a , is p r o b a b l y of s o m e i m p o r t a n c e . 

A l toge the r , we get t h e impres s ion , t h a t t h e f o r m a t i o n , t h e s t r u c t u r e a n d the deve
l o p m e n t of a n Act ive R e g i o n is t h e resul t of a s t r ange in te rp lay of so la r convec t ion , 
differential r o t a t i o n , a n d deepe r sea ted w e a k m a g n e t i c fields. C o n c e n t r a t i o n a n d ex
p a n s i o n of these fields is be ing d o n e seemingly by t h e s a m e ce l lu lar convec t ion . T h e 
m o r e i m p o r t a n t observable p h e n o m e n a in a n Act ive R e g i o n seem t o be c o n n e c t e d 
wi th local c o n c e n t r a t i o n as well as a n n i h i l a t i o n of m a g n e t i c fields. T h e d i a g r a m of 
F i g u r e 1 t r ies t o give a simplified desc r ip t ion of th is s i tua t ion . 
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