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1 . INTRODUCTION 

We p r e s e n t r e s u l t s from the s t u d y of s i x low a c t i v i t y g a l a c t i c n u c l e i 
s p e c t r a w i th s t r o n g [ N i l ] λλ6546+6584 e m i s s i o n l i n e s i n o r d e r to 
i n v e s t i g a t e i f t h i s c h a r a c t e r i s t i c i s due to a p e c u l i a r c h e m i c a l 
a b u n d a n c e . The s e l e c t e d g a l a x i e s N G C 1 3 5 8 , N G C 1 3 8 6 , NGC4941 and NGC6300 
p r e s e n t S e y f e r t 2 (Sy2] a c t i v i t y , N G C 3 3 1 2 i s a LINER and NGC7743 can be 
c l a s s i f i e d a s i n t e r m e d i a t e between the two c a t e g o r i e s . A l l o f them a r e 
nearby e a r l y type g a l a x i e s , whose n u c l e u s p r e s e n t a prominent a b s o r p t i o n 
spect rum w i t h no d i r e c t e v i d e n c e of a n o n - s t e l l a r c o n t i n u u m . O b s e r v a t i o n s 
were made w i t h the T o l o l o 1m t e l e s c o p e and 2DFRUTTI d e t e c t o r i n t h e 
s p e c t r a l r e g i o n λλ3700 - 7000 A, w i t h 5A (FWHN] r e s o l u t i o n . 

2 . ANALYSIS OF THE ABSORPTION SPECTRUN 

I n o r d e r to s t u d y t h e s t e l l a r p o p p u l a t i o n o f t h e n u c l e i , we have used 
the r e s u l t s from the work of B i c a ( 1 9 8 8 ] , who d e f i n e d s e v e r a l t e m p l a t e s 
r e p r e s e n t a t i v e of the s t e l l a r p o p p u l a t i o n i n the n u c l e i of g a l a x i e s . We 
have measured the e q u i v a l e n t w i d t h s (W] of the s t r o n g e r a b s o r p t i o n l i n e s 
a s w e l l a s the cont inuum f l u x e s a t two w a v e l e n g t h s and have compared the 
o b t a i n e d v a l u e s w i t h t h o s e measured f o r the t e m p l a t e s met ioned above , 
u s i n g the same s p e c t r a l windows. For each of the s e l e c t e d n u c l e i i t was 
p o s s i b l e to f i n d one t e m p l a t e w i t h W and cont inuum v a l u e s w i t h i n 10% of 
the measured o n e s , or two t e m p l a t e s , s u c h t h a t the measured v a l u e s a r e 
i n t e r m e d i a t e between t h o s e of the two. Based on the s y n t h e s i s r e s u l t s 
f o r the t e m p l a t e s o b t a i n e d by the above au thor u s i n g a base of s t a r 
c l u s t e r s s p e c t r a ( B i c a and A l l o i n , 1 9 8 6 ) , we have c o n c l u d e d t h a t more 
than 00% of the i n t e g r a t e d l i g h t comes from an o l d age component 
( - Ι Ο * 0 y e a r s ] and about 1 2 % from an i n t e r m e d i a t e age component 
( 1 0 9 to 5 x l 0 9 y e a r s ] . N G C 1 3 8 6 , NGCB300 and NGC7743 p r e s e n t a l s o a young 
component c o n t r i b u t i n g w i t h about 5% of the l i g h t . I s i s a l s o c o n c l u d e d 
t h a t the a v e r a g e m e t a l l i c i t y of the n u c l e i i s 2 t i m e s s o l a r . 
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F i g u r e 1 . I l l u s t r a t i o n of one s p e c t r u m , the s e l e c t e d t e m p l a t e and the 
e m i s s i o n component o b t a i n e d from the d i f f e r e n c e between them. 

3 . ANALYSIS OF THE EMISSION SPECTRUM 

A f t e r s u b t r a c t i n g the s t e l l a r component, we have measured the f l u x e s of 
the e m i s s i o n l i n e s r e l a t i v e to H 3 [ f i g u r e ) . We have then compared t h e 
measured v a l u e s w i th t h o s e p r e d i c t e d by the models o f S t a s i n s k a (1984 ) 
f o r gas c l o u d s w i th heavy e lement abundances two t i m e s s o l a r (2Zo) 
p h o t o i o n i z e d by a power- law spectrum w i th i n d e x a = 1 . 5 . We have c o n c l u d e d 
t h a t no c o n s t a n t d e n s i t y model can e x p l a i n a l l the e m i s s i o n l i n e r a t i o s . 
One needs a range of d e n s i t i e s from 1 0 2 to 1 0 B c m " 3 i n o r d e r to 
r e p r o d u c e both the s m a l l [ S i l ] λ 6 7 1 7 / X 6 7 3 1 r a t i o and r e l a t i v e l y h i g h 
[ N e I I l ] * 3 8 6 9 f l u x . F o r the f o u r S y 2 , the h i g h f l u x e s i n the 
[ • I I I ] λλ4959 + 5007 l i n e s i n d i c a t e a i o n i z a t i o n parameter U = 1 0 " 2 - 5 , w h i l e 
f o r the o t h e r two, t h e s e f l u x e s a r e lower and U = 1 0 " 3 . 5 . The 
[ N i l ] λλ6548+6584 f l u x e s can be reproduced o n l y f o r NGC3312 and NGC1386 ; 
f o r the o t h e r g a l a x i e s the v a l u e s a r e a lways h i g h e r than t h o s e of the 
m o d e l s . 

Hav ing checked a l s o the models w i t h Z o , we c o n c l u d e t h a t the O n l y 

way to r e p r o d u c e the h i g h [ N i l ] f l u x e s i s w i t h an overabundance of 
N i t r o g e n r e l a t i v e to the o t h e r heavy e l e m e n t s . Us ing the models o f 
Gruenwald and P i q u i g n o t ( 1 9 8 7 ) w i t h N/0 t h r e e t i m e s s o l a r , a = 1 . 5 , gas 
d e n s i t y 1 0 3 c m - 3 and Z© we c o u l d r e p r o d u c e the d a t a f o r NGC7743 , but 
;the [ o i l l ] v a l u e s became lower than the observed f o r the o t h e r S y 2 
g a l a x i e s , s o w e ; w i l l . m a k e t e s t s v a r i n g o t h e r p a r a m e t e r s of t h e m o d e l s . 

4 . REFERENCES 

B i c a , E . and A l l o i n , D. 1 9 8 6 , A s t r o n . A s t r o p h y s . 1 6 2 , 2 1 . 
B i c a , E . 1 9 8 8 , A s t r o n . A s t r o p h y s . 1 9 5 , 7 6 . 
Gruenwa ld , R . B . and P é q u i g n o t , D. 1 9 8 7 , IAU Symposium n 9 1 3 1 . 
S t a s i n s k a , G . 1 9 8 4 , A s t r o n . A s t r o p h y s . S u p p i . _55, 1 5 . 

https://doi.org/10.1017/S0074180900141828 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900141828

