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ABSTRACT. L i n e spect rum v a r i a t i o n s i n Ap s t a r HD 5 I 4 I 8 
were s t u d i e d . The i n t e n s i t i e s of t h e Eu I I l i n e s va ry by 
about t h r e e t i m e s . R a d i a l v e l o c i t y measurements shou r e 
markab le v a r i a b i l i t y o f t he Eu I I l i n e s u i t h an a m p l i t u 
de o f 16 km /s , bu t t he Sr I I and Fe I I l i n e s do n o t shou 
s i g n i f i c a n t changes . 

1 . INTRODUCTION 

The s t a r HD 5 I 4 I 8 has been c l a s s i f i e d as a member o f t h e 
E u - S r - C r subgroup u i t h one o f the l a r g e s t known V - m a g m -
tude v a r i a t i o n ( G u l l i v e r e t a l . , ( 1 9 7 2 ) . G u l l i v e r and 
U i n z e r (1973) have f ound the spec t rum o f HD 5 I 4 I 8 t o be 
as a whole q u i t e c rowded . The maximum of t he Sr I I l i n e s 
i s s h i f t e d by about 0.35P f rom Eu I I maximum. In c o n t r a s t 
t o many o t h e r s Ap s t a r s v a r i a t i o n s o f Cr I I a re i n phase 
u i t h t he r a r e - e a r t h s . Jones e t a l . (1973) p o i n t e d o u t t he 
p resence of l i n e s o f heavy r a r e - e a r t h s such as holmium 
and dysprosyum. The a m p l i t u d e of t he v e l o c i t y c u r v e f rom 
Eu I I l i n e s i s somewhat l a r g e r than 10 k m / s . A l l a u t h o r s 
have p o i n t e d o u t t h a t f u r t e r o b s e r v a t i o n s near t he r a r e -
e a r t h s maximum u p u l d be d e s i r a b l e . 

2. OBSERVATIONAL DATA AND RESULTS 

T h i r t e e n spec t rog rams of HD 5 I 4 I 8 uere o b t a i n e d u i t h the 
Coude -spec t r og raph o f t h e t u o - m e t e r t e l e s c o p e o f t he B u l 
g a r i a n N a t i o n a l A s t r o n o m i c a l O b s e r v a t o r y . The p l a t e s are 
on HaO e m u l s i o n and have a d i s p e r s i o n o f 9 A/mm. The 
phases of o b s e r v a t i o n s were c a l c u l a t e d u s i n g t h e epheme-
r i s g i v e n by G u l l i v e r and U i n z e r ( 1 9 7 3 ) . 

T h i r t y s i x l e a s t b l ended l i n e s o f EU I I , Dy I I , Fe I I 
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F i g . I . Equ iva l en t widths v a r i a t i o n s for the Eu I I , 
Sr I I , Cr II and Fe II l i n e s . 
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Fig. 2. Central depths variations for the Pig II 4481 
and Ca II 3933 lines. 

https://doi.org/10.1017/S0252921100091788 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100091788


LINE SPECTRUM VARIATIONS IN THE Ap STAR HD 51418 353 

GO 

CO 
CD 

> 

TO 

-16 

-2 0 

•2 4 

-2 8 

32 

23 

27 

-18 

22 

28 

30 

24 

28 

24 

28 

-2 4 

28 

24 

-2 8 

-

-

-

-

- • 

~ ~ r 

•• 

I • • 

I 
I 

•• 

.• 

| 
I 

•• 

• • 

1 
1 

• • 

1 

• 

• 

• 

• 

• 

• 

• 

1 

• 
• 
• 

1 
1 

• • 

i 
1 

1 
1 

I 
1 

• • 
i 
1 

•• 
1 

• 

• 

• 

• 

• 

• 

• 

1 1 
EU II 

• 
• 

1 I 
1 SR II ' 

• • • 

i | 
1 1 

SI II 

•-• 
• 

1 i 
1 1 
. FE II 

1 i 
1 1 

. CR II 

• • 
[ | 

MGII 4481 

« • • 
l i 
1 1 

CAM 3933 

• * 

1 1 

• 

• 

• 

• 

• 

• 

• 

1 

9 % 

1 
1 

• 
• 
1 
1 

* • 
1 
1 

1 
1 

• • 
1 

• j 

1 
1 

• 

• 

1 

• 

• 

• 

• 

• 

• 

• 

1 

•» 

• • 

• • 

.• 

.» 

\ 

• 

• • 

~ 

~ 
• 

~ 

-

•~" 

-

• 

-

~ 

• — 

~ 

" 

• — 

_ 

" 

• "" 

-

.0 .2 .4 .6 .8 
phase 

.0 

Fig.3., Padxal v e l o c i t y var iat ions for Eu I I , Sr I I , 
Si I I , Fa I I , Cr I I , l*lg II 4481 and Ca II 3933 
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Cr I I , Sr I I , Si I I , Ca I I and Pig I I ware measured for 
e q u i v a l e n t wid ths . The t y p i c a l e r r o r in the equ iva l en t 
widths U of a s i n g l e l i n e are about I5_ p e r c e n t , but the 
e r r o r s in the mean equ iva l en t widths U averaged over the 
per iod and over a l l the l i n e s of the same element are 
c lo se to 8-10 p e r c e n t . With the except ion of Ca and Mg 
for the £ e s t elements from 2 to 7 l i n e s were used. The 
r a t i o W/W for Eu I I , Sr I I , Fe II and Cr I I i s p lo t ed 
versus phase in f i g . I . The c e n t r a l depths r a t i o R/R for 
the Ca I I 3933 and Mg II 4481 l i n e s versus phase i s 
shown in f i g . 2 . 

For twenty seven l i n e s of s e v e r a l elements r a d i a l ve
l o c i t i e s were de r ived . The t y p i c a l e r r o r of a i n d i v i d u a l 
l i n e are about 2-3 km/s. The r a d i a l v e l o c i t i e s for each 
element were averaged in the same manner as the l i n e in
t e n s i t i e s . The v e l o c i t y curves are shown in f i g . 3 . 

3. DISCUSSION AND CONCLUSIONS 

As shown in f i g . I , both the phase s h i f t of Sr I I l i n e s by 
about 0.3P-0.4P and the unusual v a r i a t i o n s of the Cr I I 
in phase with the Eu I I l i n e s are confirmed. The v a r i a t i 
on of Dy I I l i n e s are not shown in f i g . I but are s i m i l a r 
to those of the Eu I I . The i n t e n s i t i e s of these r a r e -
e a r t h s vary by about t h r e e t imes . According to f i g . 2 
Pig I I 4481 i s the only l i n e with an t iphase v a r i a t i o n s . 

Radial v e l o c i t y measurements e x h i b i t apprec iab le va
r i a t i o n s for the Eu I I l i n e s with an amplitude of about 
16 km/s a g a i n s t ; 1 0 km/s obta ined from Jones e t a l . (1973) . 
The amplitude of the v e l o c i t y curve for the Si I I l i n e s 
i s a l so l a r g e and reaches 10 km/s. There are no s i g n i f i 
can t r a d i a l v e l o c i t y v a r i a t i o n s of the Fe I I , Sr I I and 
Ca I I 3933 l i n e s . 

As a whole the obta ined p a t t e r n of the l i n e spectrum 
v a r i a b i l i t y of the Ap s t a r HD 5I4I8 seems to r e f l e c t a 
complex s t r u c t u r e of the surface mhomogeni t ies in t h i s 
s t a r . Probably t he re e x i s t two d i f f e r e n t kinds of d i s t r i 
but ion of the elements - r a r e - e a r t h s and Si in s p o t s , 
Fe, Cr and Sr in b e l t s . 

We wish to thank Dr. I.fl.Kopylov for the h e l p f u l l 
d i scuss ion during the Crimean col loquium. 
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