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T h e resul ts of an inves t iga t ion of t h e magnetic-f ield s t r u c t u r e in t h e c h r o m o s p h e r e 
a r o u n d filaments a r e briefly g iven in th is pape r . T h e h y p o t h e s i s of t h e exis tence of a 
two-field sys tem is s u g g e s t e d : a n o u t e r field which h a s t h e f o r m of a r c h e s a n d s u p p o r t s 
t h e filament aga ins t g rav i ty , a n d a n i nne r o n e , d i rec ted a l o n g t h e filament. 

T h e magnet ic-f ie ld m e a s u r e m e n t was ca r r i ed o u t w i th t h e m a g n e t o g r a p h of t h e 
I Z M I R A N T o w e r So la r Te l e scope (Zhu l in etal., 1965) in t he p h o t o s p h e r i c l ine ( F e i X 
5250-2 A) a n d t h e c h r o m o s p h e r i c l ine (Hp). T h e s t u d y of t h e d i s t r i b u t i o n of t he long i ­
t u d i n a l c o m p o n e n t in p h o t o s p h e r e a n d c h r o m o s p h e r e conf i rms B a b c o c k ' s or ig ina l c o n ­
c lus ion t h a t t he filaments a r e p re fe rab ly loca ted n e a r t he b o u n d a r y of t h e magnet ic-f ie ld 
po la r i t i es . O n e c a n a l so see f rom a s t u d y of t h e m a g n e t i c m a p s t h a t in a n u m b e r of 
cases filaments nea r the i r e n d s c ross t he zero- l ine of the l o n g i t u d i n a l field of t he 
p h o t o s p h e r e (it was a l so s t a ted prev ious ly by S t e p a n o v (1959) a n d by H o w a r d a n d 
H a r v e y (1964)) . T h e y a lso pass t h r o u g h reg ions of s t r o n g c h r o m o s p h e r i c field of a 
single po la r i ty ( I o s h p a , 1967). F igu re 1 shows the c h r o m o s p h e r i c (a) a n d the p h o t o s ­
phe r i c (b) field nea r t he s p o t s u r r o u n d e d by the f i lament in t he cen t re of the disk 
( A u g u s t 4, 1963). F o r t h e s a m e reg ion all t he p h o t o s p h e r i c field c o m p o n e n t s were 
m e a s u r e d s i m u l t a n e o u s l y ( a c c o r d i n g t o t h e m e t h o d desc r ibed b y I o s h p a a n d O b r i d k o , 
1966). T h e d i s t r i bu t i on of t h e magnet ic-f ie ld a z i m u t h s over t h e so l a r sur face in t h a t 
r eg ion for A u g u s t 1 a n d 4 is p r e s e n t e d in F i g u r e 2 (a , b ) . O n e c a n see t h a t t he m i d d l e , 
t h e m o s t ' m a s s i v e ' p a r t o f t h e filament, is p r e fe rab ly l oca t ed a c r o s s t he m a g n e t i c 
field; b u t in t h o s e p laces , w h e r e t h e filament is pu l l ed i n t o t h e s p o t , t h e pos i t ion of 
t h e filament a p p e a r s t o b e a l o n g t h e d i r ec t i on of t h e l ines of force . C o m p a r i s o n of t h e 
m a g n i t u d e s of t h e l o n g i t u d i n a l a n d t r ansve r sa l H± c o m p o n e n t s s h o w s t h a t in t h e 
r eg ion of t h e filament l o c a t i o n t h e p h o t o s p h e r i c field is c lose t o t h e h o r i z o n t a l o n e 
( t h e l o n g i t u d i n a l field n e a r t h e filament d o e s n o t exceed severa l t e n s gauss , whi le t h e 
m e a n va lue of HL is a b o u t 2 0 0 - 3 0 0 gauss ( I o s h p a , 1967). T h u s in t h e r eg ion of a 
s t r o n g field t h e s t r u c t u r e o f w h i c h is m a i n l y d e t e r m i n e d b y t h e spo t , t h e filament lies 
p e r p e n d i c u l a r t o t h e nea r ly h o r i z o n t a l magnet ic-f ie ld l ines in t h e p h o t o s p h e r e a n d a t 
i ts e n d s - para l le l t o t h e m . 

* Presented by E . Mogilevsky. 

Kiepenheuer (ed.J, Structure and Development of Solar Active Regions, 261-266. c I.A.U. 
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F I G . 1. The longitudinal magnetic-field maps near the centre of the disk in the region of the sun-
spot, surrounded by the filament; a - in the chromosphere (Hp), b - in the photosphere (X 5250-2 A). 
Thick solid lines represent the sunspot umbrae, the hatched thick line -penumbra; the solid line of medium 
thickness - the filament - the thin solid lines, the lines of an equal field intensity; the thin hatched-dotted 
line represents the zero line of the longitudinal field (H\\ = 0). In the places where the measurements 
were not very certain, the isolines are hatched. In the S- W corner of the maps the chromospheric fibrils 
are shown by the hatched lines. 

https://doi.org/10.1017/S007418090002163X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090002163X


O N T H E M A G N E T I C - F I E L D S T R U C T U R E A R O U N D F I L A M E N T S 263 

A/ i VJII 65r 

F I G . 2. The distribution of the magnetic-field azimuths in the same group as on the Figure I. (a) for 
August 1; (b) for August 4, 1963. See caption to Figure 1. 
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F I G . 3 . The distribution of the magnetic-field azimuths in the region of the quiet filament. The zero 
line of the longitudinal field is represented by hatched-dotted line ( ) . The places where the transversal 
magnetic field is less than the sensitivity of measurement (50-60 gauss) are shown by dots. 

F I G . 4 . The distributions of the magnetic-field azimuths in the region of the quiet filament near the 
centre of the disk. The most reliable values are encircled. 
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A n o t h e r s t r u c t u r e of t h e m a g n e t i c field w a s f o u n d in t h e r eg ion of qu i e t filaments 
n o t assoc ia ted wi th s p o t s . F i g u r e 3 s h o w s the d i s t r i bu t ion of t h e magnet ic-f ie ld 
a z i m u t h s in t h e reg ion of t h e q u i e t c h r o m o s p h e r i c filament, o b t a i n e d o n A u g u s t 29 , 
1963 ( c o - o r d i n a t e s o f t h e filament <p& — 10°, A » 2 9 0 ° ) . T h e filament w a s s u r r o u n d e d 
by flocculi. T h e field ( f rom t h e c o m p a r i s o n of andH±) is a l so nea r ly h o r i z o n t a l . 
T h e p re fe rab le d i r ec t ion of magnet ic- f ie ld l ines is a l o n g t h e filament. I t s h o u l d be 
n o t e d t h a t in th is case t h e filament's p o s i t i o n is a l so n e a r t h e z e r o l ine of t he longi ­
t u d i n a l field. As s o m e o t h e r e x a m p l e s , we p r e s e n t t h e m a p s of t h e magnet ic-f ie ld 
a z i m u t h s o b t a i n e d o n M a y 18 a n d 19, 1966 n e a r c .s .m. in t he r e g i o n of t h e t w o qu ie t 
filaments, wh ich a r e a r c h - s h a p e d (F igu re s 4 a n d 5). O n F i g u r e 4 t h e m o s t re l iable 
va lues a re enc i rc led . O n e c a n see, t h a t t h e magnet ic-f ie ld s t r u c t u r e in t h e region 
c o v e r e d by t h e filament is in a g o o d c o r r e s p o n d e n c e w i th t h e s h a p e of t h e filament. 
B u t n e a r t h e filament a n d d i rec t ly u n d e r it t h e d i r ec t ion of HL in s o m e cases c h a n g e s 
s h a r p l y a n d is p e r p e n d i c u l a r t o t h e filament (it is seen m o s t c lear ly o n F i g u r e 4) . 

W e h a v e a l r e a d y sugges t ed ( I o s h p a , 1967) t h e exis tence of a two-field sys tem n e a r 
t h e filaments; a n o u t e r a r c h e d o n e o n which t h e filaments lie, a n d a n i n n e r o n e d i rec ted 
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F I G . 5 . The distribution of the magnetic-field azimuths in the region of the quiet filament near the 
centre of the disk. 

https://doi.org/10.1017/S007418090002163X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090002163X


266 B. A. I O S P H A 

a l o n g t h e filament. A n o u t e r a r c h field s u p p o r t s t h e filament aga in s t t h e grav i ty 
( K i p p e n h a h n a n d Sch lu te r , 1957). T h e exis tence of such a field exp la ins t he filament's 
p re fe rab le l oca t i on a l o n g t h e z e r o l ine of t he l o n g i t u d i n a l field. O u r resul t s a l so 
con f i rm t h e exis tence of such a field. A t t h e s a m e t i m e a n u m b e r of facts s p e a k in 
f a v o u r of t h e exis tence of a field w h i c h is d i rec ted a l o n g t h e filament: in p a r t i c u l a r 
t h e d i scovery of a s ignif icant field ( ~ 6 0 gauss ) obse rved in s o m e p r o m i n e n c e s n o t 
c o n n e c t e d w i th a n ac t ive g r o u p a l o n g the i r g r ea t a x i s ; t h e field s t r u c t u r e n e a r 
q u i e t filaments; t h e field s t r u c t u r e n e a r t h e e n d s of s u n s p o t filaments a n d s o m e 
theo re t i c a l c o n s i d e r a t i o n s o n t h e filament s tabi l i ty ( I o s h p a , 1967). T h e o r i e n t a t i o n of 
t h e filament, a n d c o n s e q u e n t l y of t h e field in t h e filament, a s i t is s h o w n in F i g u re s 4 
a n d 5, a r e closely a s soc ia t ed wi th t h e field s t r u c t u r e a t t h e p h o t o s p h e r e level. I t seems 
t h a t t h e p resence of a two-field s y s t e m n e a r t h e filament c o r r e s p o n d s t o t h e p resence 
of s u c h sys tems of t he field in t h e p h o t o s p h e r e . 
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D I S C U S S I O N 

Sturrock: If there is slippage at the neutral line at the photosphere the force-free magnetic field 
will have component transverse to and parallel to the neutral line. Is this interpretation compatible 
with the observations? 

Ioshpa: The observations suggest that in some cases there are two components of magnetic field: 
one is parallel to and another is transverse to the filament or the neutral line in the photosphere. 
But I do not consider yet, how well these results correspond to the force-free model of the magnetic 
field. It seems that, at least, they do not contradict it. 
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