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A B S T R A C T . H i g h r e s o l u t i o n , h i g h S : N s p e c t r a a r e u s e d t o d e t e r m i n e t h e 
a b u n d a n c e s o f F e , N i , C a , A I a n d S i i n 2 5 f i e l d d w a r f s w i t h - 1 . 2 £ [ F e / H ] < 
+ 0 . 3 . W e f i n d o v e r a b u n d a n c e s f o r A I , C a a n d S i i n s t a r s w i t h - 1 . 2 < [ F e / H ] < 
- 0 . 5 a n d s o l a r [ N i / F e ] o v e r t h e w h o l e s t u d i e d r a n g e . 

1 . I N T R O D U C T I O N 

D e t a i l e d s t u d i e s o f a b u n d a n c e s o f l i g h t e l e m e n t s 8 < Ζ < 2 0 i n s t a r s c a n p r o -
v i d e a w e a l t h o f i n f o r m a t i o n a b o u t t h e c h e m i c a l h i s t o r y o f t h e G a l a x y . 
T h e s e e l e m e n t s a r e s y n t h e s i z e d i n s t a r s w i t h d i f f e r e n t m a s s e s ( A r n e t t , 1 9 7 1 ; 
W o o s l e y a n d W e a v e r , 1 9 8 2 ) a n d t h e i r r e l a t i v e a b u n d a n c e s a n d i s o t o p e r a t i o s 
v a r y w i t h t h e m e a n m e t a l l i c i t y o f t h e s t a r s . A n e x c e l l e n t r e v i e w o f t h e 
r e c e n t o b s e r v a t i o n a l r e s u l t s is g i v e n b y L a m b e r t ( 1 9 8 7 ) . 

2 . O B S E R V A T I O N S 

T h e m e t a l l i c i t y r a n g e + 0 . 3 > [ F e / H ] > - 0 . 6 w a s o b s e r v e d w i t h t h e E S O 
" C A T + C E S + R e t i c o n " c o m b i n a t i o n , w h i c h g a v e λ / Δ λ ~ 1 0 5 , w i t h S : N - 2 0 0 f o r 
s t a r s w i t h m v ~ 5 i n e x p o s u r e s o f 1 h o u r . R e d u c t i o n is d e s c r i b e d i n 
C r i v e l l a r i e t a l ( 1 9 8 7 ) . S t a r s w i t h - 0 . 5 > [ F e / H ] > ^ 1 . 2 w e r e o b s e r v e d w i t h 
t h e I N T + Î D S + C C D c o m b i n a t i o n o n L a P a l m a g i v i n g λ / Δ λ - 2 x 1 0 w i t h S : N 
- 1 5 0 f o r m v = 8 i n e x p o s u r e s o f 2 0 m i n . R e d u c t i o n is d e s c r i b e d i n R e b o l o 
e t a l . ( 1 9 8 7 ) . S p e c t r a c o m e i n 4 0 A ( C E S ) a n d 1 2 5 A ( I D S ) r a n g e s a r o u n d 
t h e λ 6 7 0 7 A L i d o u b l e t . F i g . 1 g i v e s a s a m p l e C E S s p e c t r u m f o r H D 
2 0 9 1 0 0 , w i t h S : N = 1 8 0 , i n d i c a t i n g g e n e r a l s p e c t r a l q u a l i t y . 

F i g . 1 : S p e c t r u m o f 
H D 2 0 9 1 0 0 i n r a n g e 
λ 6 6 9 0 A - λ 6 7 3 0 A w i t h 
S : N - 1 8 0 ; a n e x a m p l e o f 
t h e m a t e r i a l u s e d f o r 
t h i s w o r k . 
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3 . A N A L Y S I S 

W e d e r i v e d a b u n d a n c e s u s i n g s p e c t r a l s y n t h e s e s w i t h K u r u c z ( 1 9 7 9 ) m o d e l s 
f o r T e f f > 5 5 0 0 K , o r G u s t a f s s o n e t a l . ( 1 9 7 5 ) m o d e l s f o r T e f f < 5 5 0 0 Κ ( a l l 
t h e s e h a v e [ F e / H ] > - 0 . 6 ) . B o t h c u r v e s o f g r o t h a n d d i r e c t m a t c h i n g o f 
s y n t h e t i c t o o b s e r v e d s p e c t r a w e r e u s e d , w i t h d i f f e r e n c e s a l w a y s < 0 . 0 3 d e x . 
T h e s o l a r a b u n d a n c e s u s i n g t h e m o d e l t y p e s o n o u r o w n l u n a r s p e c t r u m n e v e r 
d i f f e r b y m o r e t h a n 0 . 0 6 d e x . O u r T e f f ' s w e r e f r o m b - y o r R - l a n d V - K 
i n d i c e s , c a l i b r a t e d b y C a r n e y ( 1 9 8 3 ) o r O l s e n ( 1 9 8 4 ) f o r t h e m e t a l r i c h s t a r s . 
O u r l o g g ' s c o m e f r o m b - y , c -j c a l i b r a t i o n s f r o m t h e s a m e a u t h o r s . A 
m i c r o t u r b u l e n c e " d e f a u l t " o f 1 . 5 k m s ~ 1 w a s u s e d w h e r e n o t p r e v i o u s l y 
p u b l i s h e d . L o g g f v a l u e s w e r r e f r o m G u r t o v e n k o a n d K o s t i k ( 1 9 8 1 ) . T h e 
a n a l y s i s is d i f f e r e n t i a l r e f e r r i n g a l l a b u n d a n c e s t o o u r d e r i v e d s o l a r v a l u e s . 
W e e s t i m a t e t h e e r r o r s i n o u r r a t i o s a s ± 0 . 1 d e x i n [ A l / F e ] , ± 0 . 1 2 d e x i n 
[ C a / F e ] , ± 0 . 1 d e x i n [ S i / F e ] a n d ± 0 . 1 4 d e x i n [ N i / F e l . 

I n F i g . 2 w e p l o t [ A l / F e ] , [ S i / F e ] , [ C a / F e ] a n d [ N i / F e ] a g a i n s t 
[ F e / H ] . 

' [ F e / H * ] ' " ° ' 5 " ° " °"' ° ' 5 ° ' ' - 5 - 1 - ' 'Ve/H 0 '] 5 

F i g . 2 : P l o t s o f £ A I / F e j [ S i / F e ] , [ C a / F e ] a n d t N i / F e ] a g a i n s t m e t a l l i c i t y 
[ F e / H ] . F o r S i a n d C a w e i n c l u d e t r e n d l i n e s f o r α - e l e m e n t s f r o m L a m b e r t 

( 1 9 8 7 ) . K e y : · T h i s w o r k * E d v a r d s s o n e t a l . ( 1 9 8 4 ) . 

4 . D I S C U S S I O N 

T h e t r e n d s f o r [ S i / F e ] a n d [ C a / F e ] i l l u s t r a t e d h e r e c o n f i r m t h e o v e r a b u n d a n -
c e s r e p o r t e d f o r o c e l e m e n t s b e l o w [ F e / H ] = - 0 . 5 , n o t a b l y f o r [ O / F e ] ( C l e g g 
e t a l . , 1 9 8 1 ; E d v a r d s s o n e t a l . , 1 9 8 4 ) . T h i s is b r o a d l y e x p l i c a b l e b y t h e 
e a r l i e r e j e c t i o n o f m a s s i v e s t a r p r o d u c t s ( M > 1 0 M 0 ) v i a S N I I , c o m p a r e d 
w i t h t h o s e f r o m l o w e r m a s s s t a r s . T h e d e c r e a s e i n s l o p e o f t h i s t r e n w i t h 
i n c r e a s i n g Z , m a r g i n a l l y c o n f i r m e d h e r e , m a y b e d u e t o t h e e x a c t s t e l l a r 
m a s s r a n g e w h e r e e a c h Ζ r a n g e o r i g i n a t e s . 

A I is p r o d u c e d b y C c o m b u s t i o n , f a v o u r e d b y n e u t r o n e x c e s s a n d t h e r e -
f o r e b y P o p I ( P a r d o e t a l . , 1 9 8 4 ) . T h i s w o u l d e x p l a i n t h e [ A l / F e ] d e f i c i e n c y 
a t v e r y l o w [ F e / H ] , i . e . b e l o w [ F e / H ] = - 1 ( F r a n c o i s , 1 9 8 6 ) . O v e r e x c e s s 
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f o r [ Α Ι / F e ] b e t w e e n [ F e / H ] = - 0 . 5 a n d - 1 . 0 a g r e e i n g w i t h E d v a r d s s o n e t a i r 
( 1 9 8 4 ) a n d T o m k i n e t a l . . ( 1 9 8 5 ) is n o t p r e s e n t l y e x p l i c a b l e b y g a l a c t i c 
c h e m i c a l e v o l u t i o n m o d e l s . 

N i f o l l o w s F e r i g h t d o w n t o [ F e / H ] = - 1 . 5 a s w o u l d b e e x p e c t e d f r o m 
a s i m i l a r o r i g i n . L u c k a n d B o n d ( 1 9 8 5 ) s h o w a n a p p a r e n t o v e r a b u n d a n c e a t 
[ F e / H ] = - 1 . 8 b u t G r a t t o n a n d S n e d e n ( 1 9 8 7 ) h a v e r e c e n t l y f o u n d [ N i / F e ] ~ 0 

f o r [ F e / H ] < - 1 . 0 w i t h n o e v i d e n c e f o r a n y a b u n d a n c e e x c e s s . 
A b u n d a n c e m e a s u r e m e n t s i n f i e l d s t a r s s h o w r e a s o n a b l e c o n s i s t e n c y 

f r o m a u t h o r t o a u t h o r w i t h p r e s e n t l y a c h i e v a b l e h i g h S : N , t h e p r i n c i p a l 
s o u r c e s o f e r r o r a r e t h e u s e o f m o d e l s a n d m o d e l p a r a m e t e r s . 
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DISCUSSION 

BOUWEGER The dependence of [Al/H] or [Fe/H] derived aeeuming 
I/PE nay be different from that you will find when including NI/FE effects. 
Departures from Ί/ΓΕ, if present, are likely to be stronger in Al because 
of the lower ionization potential. These ΝΙ/ΓΕ effects will depend on 
[Fe/H] because the ionizing UV field depends on metallicity. 

ΆΒΙΑ Our Al lines have excitation potentials slightly higher 
than 3 e . V . , so we expect departures from I/PE are not very important. 

GUSTAFSSON How strong are your Al lines ? 
REBOIX) The equivalent widths of our Al lines at 6696.03 Â and 

6698.66 Âo are in no case higher than 80 m8. For instance in a star 
with [Fe/H3 - -0.5 these lines have * 40 m8 and % 20 mÂ respectively. 
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