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Difficulties a n d unce r t a in t i e s a r e d iscussed c o n c e r n i n g t h e ca l i b r a t i on of t he r e ­
s p o n s e of a so la r vec to r m a g n e t o g r a p h ( l inear a n d c i r cu l a r p o l a r i z a t i o n degrees) in 
t e r m s of field s t r e n g t h H a n d ang le o f inc l ina t ion t o t h e l ine o f s ight \jj us ing t h e t h e o r y 
of l ine f o r m a t i o n in m a g n e t i c fields ( U n n o , 1 9 5 6 ) . 

F o r s u c h a c a l i b r a t i o n t w o m a i n p a r a m e t e r s h a v e t o b e k n o w n qu i t e prec ise ly : 
rj0 = Kc/K0 ( the r a t i o o f t h e a b s o r p t i o n coefficient in t h e l ine cen t e r t o t h e c o n t i n u o u s 
a b s o r p t i o n coefficient) a n d / ? 0 ( the l i m b - d a r k e n i n g coefficient), b o t h as u sed in t h e 
M i l n e - E d d i n g t o n f o r m u l a for t h e l ine prof i le : 

Po c o s 0 y/p e~vl 

V k " 1 +~fi0 cosO X 1 + /To e~v2' 

It is s h o w n t h a t even in t h e u n d i s t u r b e d p h o t o s p h e r e these t w o p a r a m e t e r s a r e 
qu i t e u n c e r t a i n ; in a s u n s p o t p e n u m b r a o r u m b r a t hey a r e p rac t i ca l ly u n k n o w n . 

T h e sensi t ivi ty o f / / a n d ij/ t o t h e cho ice of rj0 a n d f$0 h a s b e e n inves t iga ted in de ta i l . 
T a b l e 1 s h o w s va lues of H a n d ij/ a s o b t a i n e d f r o m m e a s u r e d p o l a r i z a t i o n degrees 
( P n n = l % ; ^ c i r c = 5 % ) u s ing different p a r a m e t e r s t]0 a n d / ? 0 for t h e F e l ine k 5 2 5 0 A. 

Table 1 

fio no profile form H (gauss) V 

>\ 1-5 numerical 970 61° 
>\ 1-5 e-v* 1140 61° 

2 10 e-v* 680 45° 
>l 1-5 numerical with 1130 63° 

2 0 % straylight 

All profiles a r e n o r m a l i z e d t o a n e q u i v a l e n t w i d t h Wk = 7 0 mA a n d cen t r a l d e p t h 
r c = 0 - 6 . 

T h e s e c o m p u t a t i o n s s h o w t h a t in genera l it is n o t poss ib le t o d e t e r m i n e the m a g ­
netic-field s t r u c t u r e wi th a des i r ab le a c c u r a c y even f rom very precise po l a r i za t i on 
m e a s u r e m e n t s . The re fo re a vec tor m a g n e t o g r a p h has t o be ca l i b r a t ed empir ica l ly . 
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T h i s has been d o n e recent ly a t t h e C r i m e a n As t rophys ica l O b s e r v a t o r y (Severny , 1967). 
De t a i l s will be pub l i shed e l sewhere in c o n n e c t i o n wi th t h e final resul t s of m e a s u r e ­

m e n t s o b t a i n e d in ac t ive r eg ions o n M a r c h 2 1 - 2 9 a n d M a y 2 0 - 2 9 , 1967. 

Maltby: I think that this paper brings out very clearly the need for a method of the type developed 
by Kjeldseth Moe , where the depth dependence of the line-absorption coefficient is taken into account. 

Wiehr: Generally I agree with you, and I am looking forward for this paper. On the other side the 
difficulties originating from the depth dependence of the magnetic field and of the choice of the model 
of the various parts of an active region will remain. 

Mattig: Y o u have spoken about the strong depth dependence of the absorption coefficient for the 
magnetic sensitive line X 5250 A, especially in sunspots. I want to say that in sunspots the absorption 
coefficient n for the iron line X 6303 A is nearly independent from optical depth. This is a result of 
new calculations with different sunspot models . So I think it is better to observe in the red than in 
the green line, if you want to interpret the magnetograms using the U n n o theory. 

Wiehr: The red line is difficult to use, because of the terrestrial blend on the decreased sensitivity 
of the multiplier. On the other hand, the depth dependence of the absorption coefficient can be 
calculated by the Moe method, as Dr Maltby pointed out. But here also one needs a model , which 
is unknown especially for the penumbra, where a vector magnetograph is most useful - in the photos­
phere the fields are too small, in the umbra one has saturation effects. 

References 

U n n o , W. (1956) 
Severny, A. B. (1967) 

Publ. astr. Soc. Japan, 8, 108. 
I Izv. Krym. astrofiz. Obs., 36, 22 . 

D I S C U S S I O N 

https://doi.org/10.1017/S0074180900021628 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900021628



