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A B S T R A C T . W e p r e s e n t a s p e c t r o s c o p i c a n a l y s i s f o r t h e g r a v i t y d e t e r m i n a -
t i o n o f τ C e t i o n t h e b a s i s o f a n e w a n d h i g h q u a l i t y s e t o f d a t a . T h e i r o n 
l i n e s a r e s t u d i e d b y u s i n g t h e O x f o r d o s c i l l a t o r s t r e n g t h s . T h e r e s u l t s a r e 
c o m p a r e d w i t h t h o s e o b t a i n e d w i t h " s o l a r " o s c i l l a t o r s t r e n g t h s . N o n - L T E 
e f f e c t s s e e m t o b e i m p o r t a n t i n t h i s s t a r . T h e F e l a t λ 5 2 6 . 9 5 5 n m l i n e is 
u s e d t o a p p l y t h e B l a c k w e l l a n d W i l l i s ( 1 9 7 7 ) m e t h o d t o d e t e r m i n e t h e 
s u r f a c e g r a v i t y . T h e d e r i v e d l o g g is 4 . 7 0 ± 0 . 1 . 

1 . O B S E R V A T I O N S A N D A N A L Y S I S 

T h e o b s e r v a t i o n s w e r e m a d e i n O c t o b e r 1 9 8 5 a t E S O u s i n g C A T + C E S a n d a 
R e t i c o n d e t e c t o r w i t h a r e s o l v i n g p o w e r o f 8 0 0 0 0 . R e d u c t i o n s w e r e c a r r i e d 
o u t u s i n g t h e E S O I H A P s y s t e m . W h e e e p o s s i b l e t h e l i n e s w e r e a n a l y s e d 
u s i n g t h e O x f o r d o s c i l l a t o r s t r e n g t h ( B l a c k w e l l e t a l . , 1 9 8 6 a , a n d r e f e r e n c e s 
t h e r e i n ) . F o r h i g h e x c i t a t i o n l i n e s w h e r e n o l a b o r a t o r y m e a s u r e m e n t s o f 
a d e q u a t e p r e c i s i o n a r e a v a i l a b l e , w e h a v e d e t e r m i n e d " s o l a r " o s c i l l a t o r 
s t r e n g t h s f r o m t h e s o l a r f l u x s p e c t r u m , i n a s i m i l a r w a y t o S m i t h e t a l . 
( 1 9 8 6 ) . T h e s o u r c e s f o r t h e d a m p i n g c o n s t a n t v a l u e s a r e t h e w o r k s b y 
S i m m o n s a n d B l a c k w e l l ( 1 9 8 2 ) a n d G u r t o v e n k o a n d K o n d r a s h o v a ( 1 9 8 0 ) . F o r 
t h e d a m p e d l i n e u s e d t o d e t e r m i n e t h e s u r f a c e g r a v i t y , ï ^ / N w a s o b t a i n e d 
b y a d j u s t i n g i t s p r o f i l e i n t h e s o l a r f l u x s p e c t r u m ( K u r u c z e t a l . , 1 9 8 4 ) t o 
t h e s y n t h e t i c o n e g e n e r a t e d w i t h t h e H o l w e g e r a n d M ü l l e r ( 1 9 7 4 ) s o l a r m o d e l . 

I n o r d e r t o o b t a i n t h e v a l u e f o r T e f f w e h a v e a p p l i e d t h e I n f r a r e d F l u x 
M e t h o d ( B l a c k w e l l e t a l . , 1 9 8 6 b a n d r e f e r e n c e s t h e r e i n ) , o b t a i n i n g a v a l u e 
o f 5 2 5 0 Κ w i t h a p r o b a b l e e r r o r o f ± 5 0 K . 

T h e e q u i v a l e n t w i d t h s w e r e i n t e r p r e t e d i n t e r m s o f l o g ( A g f ) v a l u e s b y 
u s i n g a n L T E c o d e . F o r t h e e n t i r e a n a l y s i s w e h a v e u s e d m o d e l a t m o s p h e r e s 
g e n e r a t e d b y t h e M A R C S s u i t e o f p r o g r a m s . T h e M A R C S a t m o s p h e r e s a r e 
l i n e - b l a n k e t e d a n d f l u x c o n s t a n t a t m o s p h e r e s o f t h e s a m e t y p e a s t h o s e 
p u b l i s h e d b y B e l l e t a l . ( 1 9 7 6 ) . 

T h e a n a l y s i s t o d e t e r m i n e t h e m i c r o t u r b u l e n c e is a n a l o g o u s t o t h e o n e 
u s e d b y S m i t h e t a l . ( 1 9 8 6 a n d r e f e r e n c e s t h e r e i n ) . T h u s , t h e m i c r o t u r b u l e n c e 
( ξ ) a n d t h e a b u n d a n c e ( A ) o f a n e l e m e n t a r e o b t a i n e d s i m u l t a n e o u s l y f r o m 
t h e f u n c t i o n Α = Α ( ξ ) f o r a s e t o f l i n e s w i t h a w i d e r a n g e i n e q u i v a l e n t w i d t h s . 
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ih Figures 1 a, b and 2 a, b we present the behaviour for the Fel lines in 
Ceti and in the Sun, when their respective M A R C S models were used. 

Figures b indicate the scatter in abundance as a function of £ . W e can 
observe that minima are sited at 1.12 and 1.19 Km s for *Cet i and the 
Sun respectively. In Figures 1 a, b the lowest excitation lines have not been 
considered for reasons discussed below. 
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Thaaa figurée neve been obtained by aaa af U m 
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Figura a . Oaaa than in figura I far U m aun, ualna 
U m aolar WülCS nodal, «ow U m valu* of 1 wblcb 
produce* U m nlnlnua In abundanoa 1· 1.10 tarn". 

2 . Fel LINES 

When the iron Ihnes with accurate oscillator strength (low excitation) were 

analysed a clear correlation between abundance and excitation was found. 

Lines with excitation higher than 3 eV were analysed by use of "solar" 

oscillator strengths. In this case, the absolute abundance is not directly 

significant but the abundance relative to the Sun is reliable. We observed 

also an important difference in the relative abundance value when comparing 

with the lower excitation lines. These ef fects are unlikely to be explained 

by errors in the atomic parameters, equivalent widths or effective temperature 

taking into account the estimated errors for these magnitudes. An explana-

tion for this could be non-LTE effects in the solar photosphere. Athay and 

Lites (1972 ) pointed out that such ef fects could be important for the Fel and 

Fell in the solar photosphere. However, Rutten and Kostik ( 1 9 8 2 ) have found 

that the Holweger and Müller (1974) model corrects these ef fects as well as 

the Bell et al. ( 1 9 7 6 ) model . As also in this case reasonable changes in the 

model parameters do not explain the e f fec t , we must think of non-LTE in 

excitation in τ Ceti . For all these reasons the value for the iron abundance 

remains more uncertain than expected from the quality of the atomic and 

observational data used here. Thus we consider 

log ( F e / H ) = 7 . 0 0 * 0 . 0 7 and 

[ F e / H ] = - 0 . 5 3 ± 0 . 0 7 
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3 . G R A V I T Y DETERMINATION 

For the surface gravity determination we applied the Blackwell and Willis 

(1977) method to the Fel λ 5 2 6 . 9 5 5 line, which is strongly broadened by 

collisions. In this case, abundance is obtained from lines with similar e x c i -

tation, in order to minimize non-LTE ef fec ts . When the M A R C S solar models 

are used, the best fit is found for log g = 3 . 9 4 . Other authors have also 

found important differences in the log g values when using different solar 

models (Ruland et al . , 1 9 8 0 ) . This shows the difficulty in absolute g deter-

minations. For xCeti we found the best adjustement with the M A R C S model 

with log g=4 .20 (Figure 3 ) . When the log g value obtained for τ Ceti si 

normalized to the proper solar one, we obtain log g = 4 . 7 0 ± 0 . 1 0 . 

The log g value obtained disagrees with the one obtained by Smith and 

Drake ( 1 9 8 7 ) from the calcium line λ 616 .217 nm (log g = 4 . 5 0 ± 0 . 1 ) . 

Partially, this can be explained by the difference in the effective temperature 

assumed. On the other hand it is also noticeable that Bell et al. ( 1985 ) 

obtained a difference of 0.1 dex in the log g value for Arcturus when this 

was obtained from the Cal λ 616 .217 nm and from the Fel .̂ 5 2 6 . 9 5 5 lines in 

the same sense as obtained here. 
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