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1 . I n t r o d u c t i o n 

U l t r a l u m i n o u s inf rared galaxies ( U L I R G s ) are m a j o r mergers of gas-r ich 

ga lax ies a n d a re cha rac te r i zed by a molecu la r in t e r s t e l l a r m e d i u m t h a t is 

c o n c e n t r a t e d in t h e cen t r a l k p c , whe re it forms a dynamica l ly signif icant , or 

p e r h a p s d o m i n a n t , c o m p o n e n t (Scoville et α/., 1991). Sande r s et al. (1988) 

p r o p o s e d t h a t U L I R G s m i g h t h a r b o u r , or evolve i n t o , d u s t - e n s h r o u d e d 

q u a s a r s , fo rmed in the i r obscu red cen te r s . 

2 . N e a r - i n f r a r e d H2 e m i s s i o n 

L u m i n o u s v i b r a t i o n a l H2 emiss ion a t 2.12 μ ι η is a genera l f ea tu re of U L I R G s . 

A s s h o w n by V a n der Werf et al. (1993) , t h e H2 emiss ion in t h e n e a r b y 

U L I R G N G C 6240 p e a k s between t h e t w o r e m n a n t nuclei of t h e m e r g i n g sys-

t e m s , a n d is exc i t ed by slow shocks in t h e dense cen t r a l molecu la r m e d i u m . 

Recen t ly , we i m a g e d t h e H2 υ = 1 ^ 0 S ( l ) emiss ion in t h e n e a r b y p r o t o -

typ i ca l U L I R G A r p 220 (F ig . 1) a n d he re l ikewise t h e H2 emiss ion p e a k s 

b e t w e e n t h e t w o r a d i o / n e a r - i n f r a r e d nuclei . Recen t h igh reso lu t ion C O con-

firm t h e loca t ion of t h e molecu la r gas be tween t h e two nucle i , as s h o w n by 

Scoville et al. (1997) . T h e s e a u t h o r s a rgue t h a t t h e gas in A r p 220 is concen-

t r a t e d in a t h i n disk, whe re d i ss ipa t ion gives rise t o an i n w a r d m a s s flux of 

100 — 200 M® y r _ 1 . Th i s d i ss ipa t ion is t r a c e d d i rec t ly by t h e near - inf ra red 

H2 l ine emiss ion , since t h e energy is d i s s ipa ted by t h e shocks t r a c e d by th i s 

emiss ion l ine . T h e t o t a l energy d i s s ipa ted by t h e shocks m u s t equa l t h e 

t o t a l ene rgy r a d i a t e d away, which can be e s t i m a t e d from t h e obse rved H2 
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Figure 1. H2 ν = 1—»Ό S(l) emission of Arp220, shown in contours, overlaid 
on on F555W HST WFPCl image. The two crosses denote the positions of the ra-
dio/near-infrared nuclei (Van der Werf &; Israel, in preparation). 

υ = 1—>0 S ( l ) emiss ion line flux. Th i s a r g u m e n t can be used t o e s t i m a t e 

a n i n w a r d m a s s flux d i rec t ly from t h e H2 ν = 1—»0 S ( l ) emiss ion. T h e 

r e su l t i ng va lue of ~ 50 M§ y r - 1 is in r easonab le a g r e e m e n t w i th t h e va lue 

de r ived from C O , g iven t h e s impl ic i ty of t h e analys is . 

I t is t e m p t i n g t o specu l a t e on a possible connec t ion be tween th i s l a rge 

i n w a r d m a s s flux t o a pos i t ion between t h e s te l lar nucle i , a n d t h e poss ib le 

f o r m a t i o n of a q u a s a r nuc leus a t t h i s loca t ion . On t h e o the r h a n d , t h e in-

flowing mo lecu la r gas m a y b e consumed ent i re ly by s t a r fo rma t ion , since t h e 

s teUar nuc le i , a l t h o u g h no t a t t h e center of t h e molecu la r c o m p o n e n t , a re 

sti l l l o c a t e d within t h e molecu la r m e d i u m . T h e s t a r fo rmat ion r a t e der ived 

from t h e far- infrared luminos i ty of A r p 220 is ~ 100 M© yr"" 1 , in r e m a r k a b l e 

a g r e e m e n t w i t h t h e e s t i m a t e s of t h e i nward gas mass flux. Higher spa t i a l 

r e so lu t ion obse rva t i ons will b e able t o solve th is i m p o r t a n t issue. 
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