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Since i ts l a u n c h in November 1995, t h e Infrared Space O b s e r v a t o r y ISO 

h a s conve r t ed mid- inf ra red spec t roscopy i n t o a m a t u r e too l . D u e t o i ts 

p rox imi ty , b r i g h t n e s s , a n d t h e wea l th of c o m p l e m e n t a r y in fo rma t ion , t h e 

c e n t e r of ou r G a l a x y r e m a i n s a un ique t e s t b e d for s tud ies of ga lac t ic nucle i . 

A first ana lys i s of t h e 2 .4-45μπι s p e c t r u m o b t a i n e d w i th I S O - S W S (F ig . 

1) h a s b e e n p r e s e n t e d by L u t z et al . (1996a) . O n e of t h e surpr i ses is a 

d e t e r m i n a t i o n of t h e mid- inf rared ex t inc t ion law from compar i son of t h e 

Ga lac t i c cen te r h y d r o g e n r e c o m b i n a t i o n line fluxes a n d case Β e x p e c t a t i o n s : 

T h e ex t i nc t i on law clearly lacks t h e deep m i n i m u m nea r 7μηι e x p e c t e d for 

s t a n d a r d g r a p h i t e / s i l i c a t e mixes . E x t e r n a l galaxies a re less close t o t h e ideal 

' s c r een ' case a n d c a n n o t p rov ide t h e deta i l of t h e G C r e c o m b i n a t i o n l ine 

s p e c t r u m needed to der ive an ex t inc t ion law. However , s imple ra t ios of t h e 

s t ronges t r e c o m b i n a t i o n lines a re incons i s ten t wi th a classical ex t inc t ion 

law a n d a n y d u s t conf igura t ion . 

Low exc i t a t i on fine s t r u c t u r e l ines are t h e mos t p r o m i n e n t emiss ions 

in t h e s p e c t r u m of t h e Ga lac t i c cen te r as well as in s p e c t r a of s t a r b u r s t 

ga lax ies . Line ra t ios b e t w e e n different ioniza t ion s tages of t h e s a m e e l emen t 

like [Nein] 15.55μπι / [Neil] 12.81μπι p rov ide an ex t inc t ion- insens i t ive too l 

t o d e t e r m i n e t h e h a r d n e s s of t h e ionizing U V s p e c t r u m , a n d hence t h e 

p o p u l a t i o n of ho t s t a r s . T h e G C s p e c t r u m is soft, as e x p e c t e d for an age ing 

p o p u l a t i o n from a s t a r fo rmat ion event t h a t s t o p p e d several mill ion years 

ago . T h e s a m p l e of observed s t a r b u r s t s p e c t r a shows a sp read from G C -

like low exc i t a t ion t o high exc i t a t ion s p e c t r a t h a t a re s imilar t o ac t ive s t a r 

fo rming regions like W 5 1 . A q u a n t i t a t i v e analys is us ing a c o m b i n a t i o n of 

s t a r b u r s t a n d pho to ion i za t i on mode l s confirms t h e impress ion of s imi la r i ty : 

T h e fine s t r u c t u r e l ine s p e c t r a of s t a r b u r s t galaxies can be fit w i th p laus ib le 

s t a r fo rming his tor ies a n d s t a r s forming u p to a t leas t 50 solar masses . 
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Figure 1. I S O - S W S s p e c t r u m of t h e G a l a c t i c c e n t e r 

I S O s p e c t r a p rov ide us w i th t w o new tools t o d e t e r m i n e t h e source of 

p o w e r of u l t r a l u m i n o u s infrared galaxies ( U L I R G s ) . Whi l e U L I R G S as a 

class were discovered by I R A S near ly 15 years ago , t h e evidence for e i the r 

a s t a r b u r s t or a n A G N n a t u r e h a d r e m a i n e d inconclus ive ma in ly b e c a u s e 

of p r o b l e m s t o p e n e t r a t e t h e heavy ex t inc t ion t o the i r nuc lea r regions . T h e 

t w o n e w ind i ca to r s in ISO s p e c t r a a re : 

1) H igh -exc i t a t i on fine s t r u c t u r e l ines like [Oiv] 25.9/ /m a n d [Nev] 14.3μιη 

a r e s t r o n g in t h e n a r r o w line region exci ted by an A G N b u t ab sen t or 

e x t r e m e l y faint in s t a r b u r s t s p e c t r a . 

2) T h e ' Ρ Α Η ' emiss ion fea tu res , t h e mos t p r o m i n e n t loca ted a t 7 .7μπι , 

a r e s t r o n g in t h e i n t e g r a t e d s p e c t r a of s t a r forming regions a n d s t a r b u r s t 

ga lax ies , b u t faint in A G N s p e c t r a or very close t o s t a r s , d u e t o d e s t r u c t i o n 

of t he i r car r ie rs in e x t r e m e l y in tense r ad i a t i on fields. 

A p p l i c a t i o n of t he se tools t o samples of u l t r a l u m i n o u s infrared ga laxies 

( L u t z et al . 1996b, Genzel et al . 1997) shows t h a t t h e vast majority of 

U L I R G s is predominantly powered by s t a r fo rmat ion . A few e x a m p l e s of 

A G N - d o m i n a t e d U L I R G S exis t , however (e.g. M r k 2 7 3 ) , a n d low luminos i t y 

A G N s m a y coexis t w i t h t h e d o m i n a n t s t a r b u r s t in o the r s . 
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