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I n r ecent y e a rs the s t ar Theta Aur was one of the most f r e q u e n t ly s t u d i ed magnet ic 

s t a rs by s p e c t r o s c o p ic methods; the r o t a t i o n al pe r iod of Theta Aur i s approx imate ly 

3.6 days and i t i s p o s s i b le to ob ta in qu ick ly the o b s e r v a t i o n al phase coverage s ince 

the s t ar i s b r i g h t. The chemical e lements a re inhomogeneously d i s t r i b u t ed over the 

s t e l l ar su r f ace and some maps for element inhomogenei t ies us ing Doppler imaging t e c h-

n ique were de r i ved by d i f f e r e nt au tho rs (Khokhlova et a l . , 1986; Rice and Wehlau, 

1991; Hatzes, 1991). The e f f e c t i ve magnetic f i e l d s t r e n g th H ,̂ measured in the 

wings of hydrogen l i n es by a p h o t o e l e c t r ic technique i s r a t h er small as compared wi t h 

the c l a s s i c al magnet ic spectrum v a r i a b l e s: -240 - +360 Gs (Borra and Lands t ree t, 

1980). U n t i l l now, because of the r e l a t i v e ly l a rge l i n e wid th (~ 1 ) and t h e ir comp-

lex s t r u c t u r e, the e f f e c t i ve magnetic f i e l d s t r e n g th i n m e t a l l ic l i n es has never been 

measured ye t. 

We t r i ed to measure H e by Babcock's photograph ic techn ique, us ing S i I I , F e I , I I , 

C r I , I I , Ti I I l i n e s. 9 Zeeman spectrograms in the s p e c t r al r eg ion from about 

to w i t h a r e c i p r o c al l i n e ar d i s p e r s i on of 4 were taken w i t h the 2-m uni-

v e r s al t e l e s c o pe at Tautenburg/Jena i n the yea rs 1989 and 1990. A l l spec t rograms were 

measured w i t h the modif ied ve rs ion of the Abbe comparator of the I n s t i t u te of Ast ro-

phys ics at Potsdam. 

The l i n e p r o f i l es show a very complex behaviour. To measure the e f f e c t i ve magnet ic 

f i e l d s t r e n g th on such broad v a r i a b le m e t a l l ic l i n e s, i t i s p o s s i b le to use i n cer-

t a in cases the inhomogenei t ies of chemical e lements. I n the case of the magnet ic 

spectrum v a r i a b le s t ar Eps i lon UMa, s p e c t r al l i n es of c e r t a in e lements i n the spec t-

rum show i n t h e ir s p e c t ra c l e ar s p l i t t i ng i n the r o t a t i o n al phases when the reg ions 

of enhanced element concen t ra t i on, connected wi t h magnet ic p o l e s, appear at the oppo-

s i t e s t e l l ar l imbs. H e was determined s e p a r a t e ly for both the long and s h o rt wave-
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l eng th components of the s p l i t s p e c t r al l i n es (Hubrig, 1988). S p e c t r al l i n es i n our 

Zeeman s p e c t ra of Theta Aur show c l e a r ly a s p l i t t i ng in the r o t a t i o n al phase 0.79 

where a p o s i t i ve e f f e c t i ve magnet ic f i e l d up to 900 Gs was measured. 

The measurements of the magnet ic f i e l d of the s t ar i n d i f f e r e nt r o t a t i o n al phases 

a re p resen ted i n Table 1. 

Table 1. 

I n consequence of the small number of spect rograms as well as the l a r ge s c a t t e r i ng 

i n the d e t e c t ed e f f e c t i ve magnet ic f i e l d s t r e n g t hs t h e re i s a d e f i n i te need of s tudy-

ing the magnet ic f i e l d i n Theta Aur by o b t a i n i ng h igh s i g n a l - t o - n o i se d a t a. For t h i s 

purpose in the l a st year a number of CCD s p e c t ra us ing a p o l a r i m e t er were ob ta ined in 

the Crimean As t rophys i cal Observatory. Some s p e c t ra a re p resen ted in F ig. 1. The 

t rea tment of t h i s new o b s e r v a t i o n al ma te r i al i s i n p rog ress. 

Fig. 1. Some CCD spectra 

taken with Zeeman ana-

lyzer at the 2.6 m tele-

scope in the Crimean As-

trophysical Observatory. 
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