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1. M 8 2 

M 8 2 ( N G C 3034) is a n e a r b y (D = 3.3 M p c ) " p r o t o t y p i c a l " s t a r b u r s t 

ga l axy wh ich emi t s m o s t of i ts l uminos i ty in t h e infrared {LJR = 3 x 1 0 1 0 Ζ Θ , 

see R ieke et al . 1980). M82 is also a s t r o n g r ad io source 3C 2 3 1 , w i th 

n u m e r o u s c o m p a c t k n o t s which are t h o u g h t t o b e y o u n g S N R ' s ( K r o n b e r g 

et al., 1981; M u x l o w et al., 1994). I t s s t rong 1.4 G H z rad io c o n t i n u u m 

is e x t e n d e d over t h e en t i r e 500 p c nuc lea r s t a r b u r s t region, a n d t h e HI 

a b s o r p t i o n is easily m a p p e d a t 2 " (30 p c ) reso lu t ion us ing t h e V L A . T h e 

r e su l t i ng veloci ty i n t e g r a t e d op t ica l d e p t h (TAV) m a p can b e conver ted t o 

HI c o l u m n dens i ty m a p if HI spin t e m p e r a t u r e (Tsp) is k n o w n . 

T h e c o m p a r i s o n of t h e veloci ty i n t e g r a t e d HI op t ica l d e p t h m a p w i t h t h e 

C O ( 1 - 0 ) emiss ion m a p a t s imilar reso lu t ion by Shen & Lo (1995) revea ls 

a good co r r e spondence b e t w e e n t h e HI op t ica l d e p t h a n d C O emiss ion a n d 

sugges t s t h a t t h e a t o m i c a n d molecu la r gas d i s t r i bu t ion is co-spa t ia l in t h e 

nuc l ea r s t a r b u r s t region. T h i s is expec t ed if t h e a t o m i c m e d i u m rep resen t s 

t h e o u t e r skin of t h e dense molecu la r c lumps t h a t are b o m b a r d e d by t h e 

s t r o n g r a d i a t i o n field of t h e y o u n g mass ive s t a r s . T h e a to mic f ract ion of 

t h e gas is ~ 1 0 % . 
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T h e HI a b s o r p t i o n co lumn is significantly lower t h a n C O on t h e west 

s ide , a n d C O emiss ion e x t e n d s m u c h fur ther ou t t h a n HI . W h i l e t h e nu-

clear gas c o m p l e x has been t r ad i t i ona l ly descr ibed as a r ing or a t o r u s , t h e 

obse rved HI a b s o r p t i o n a n d C O emission is b e t t e r exp la ined if t h e dense 

gas in t h e nuc l ea r region of M82 forms a t i gh t ly w o u n d pa i r of spi ra l a r m s . 

2 . N G C 2 5 3 

N G C 253 is a n o t h e r n e a r b y (D = 3.3 M p c ) " p r o t o t y p i c a l " s t a r b u r s t ga laxy 

like M 8 2 (LIR = 3 Χ Ι Ο 1 0 X®, see Rieke et a l . 1980). T h e HI a b s o r p t i o n 

is m a p p e d a t 3 " (45 p c ) reso lu t ion us ing t h e V L A aga ins t t h e s t r o n g nu-

clear c o n t i n u u m emiss ion (U lves t ad & An tonucc i 1994, 1997). Unl ike M 8 2 , 

b o t h t h e r ad io c o n t i n u u m a n d HI abso rb ing co lumn a re highly cen t ra l ly 

c o n c e n t r a t e d . T h e HI abso rp t i on co lumn only vaguely resembles t h e C O 

emiss ion ( C a n z i a n e t a l . 1988, Y u n et al . , in p r e p . ) , which is t h o u g h t t o 

ar ise in a molecu la r b a r . I t is r e m a r k a b l e t h a t no HI a b s o r p t i o n is seen in 

m u c h of t h e o u t e r " b a r " even t h o u g h rad io c o n t i n u u m e x t e n d s as far as 

t h e C O emiss ion . W h i l e m a n y a spec t s of nuclear s t a r b u r s t in N G C 253 a re 

s t r ik ingly s imi lar t o those of M 8 2 , t h e gas p rope r t i e s a re very different, a n d 

t h e e x p l a n a t i o n m o s t likely lies in i ts m u c h younger ( a n d p e r h a p s d i s t i nc t ) 

h i s t o ry of s t a r b u r s t in N G C 253 . 

3 . S u m m a r y 

T h e a t o m i c gas genera l ly follows t h e molecu la r gas d i s t r i bu t ion in t h e re-

gions w h e r e s t a r fo rma t ion is cu r ren t ly ac t ive , a n d th i s sugges ts t h e co-

ex i s tence of two gas p h a s e s , a n d t h e a tomi c gas f ract ion is a b o u t 10%. T h e 

absence of HI a b s o r p t i o n on t h e west side of M82 sugges ts t h a t t h e nu -

clear gas c o m p l e x h a s a r ad ia l s t r u c t u r e like a t i gh t ly w o u n d a r m s r a t h e r 

t h a n a c o m p l e t e t o r u s . B o t h t h e c o n t i n u u m and HI a b s o r p t i o n regions a r e 

m u c h m o r e c o m p a c t in N G C 2 5 3 , a n d th i s m a y b e exp la ined by t h e re la t ive 

y o u n g age of i t s s t a r b u r s t . T h e obse rved significant differences b e t w e e n HI 

a b s o r p t i o n a n d C O emiss ion is also cons is ten t w i th th i s conclus ion. 
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