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

T o u n d e r s t a n d t h e or igin a n d evolu t ion of s t a r b u r s t ac t iv i ty , we m u s t 

s t u d y t h e full evo lu t ion of s t a r b u r s t ; i.e., p re - , on-going , a n d p o s t - s t a r b u r s t 

p h a s e s . I t seems r ea sonab le t o suppose t h e n u m e r o u s A - t y p e s t a r s i n d i c a t e 

p a s t s t a r b u r s t a n d t h e y show s t rong B a l m e r a b s o r p t i o n . N G C 7 3 3 1 , n e a r b y 

e a r l y - t y p e spi ra l ga laxy, is one of t h e p o s t s t a r b u r s t galaxies which show 

s t r o n g B a l m e r a b s o r p t i o n . T h e op t i ca l s p e c t r a of N G C 7 3 3 1 were domi -

n a t e d b y c o m p o n e n t of i n t e r m e d i a t e - a g e (5 X 1 0 9 yea r s ) s te l lar p o p u l a t i o n s 

( O h y a m a & Tan iguch i 1996) . W e presen t t h e resul t of t h e h igh reso lu t ion 

C O o b s e r v a t i o n s of N G C 7 3 3 1 us ing N o b e y a m a Mi l imete r Ar ray . 

2 . R e s u l t s a n d D i s c u s s i o n 

T h e mo lecu l a r gas is d i s t r i b u t e d in t w o bow-l ike s t r u c t u r e s , wh ich seem t o 

b e p a r t s of t h e r ing-l ike s t r u c t u r e seen in t h e r ad io c o n t i n u u m . T h e r ing h a s 

a r a d i u s of ~ 3 k p c , co r r e spond ing t o t h e tu rn -ove r r ad iu s of t h e r o t a t i o n 

cu rves o b t a i n e d b o t h by r a d i o a n d opt ica l obse rva t ions (Marce l in et a l . 

1994; N i s h i y a m a 1995) . In t h e r ing-l ike s t r u c t u r e , t h e observed a z i m u t h a l 

ave raged gas m a s s surface dens i ty , 100 - 200 M 0 p c ~ 2 . W e found t h a t t h e 

r i n g cons is t s of severa l c lumps w i th a typ ica l size a n d m a s s of 1 0 " (690 

p c ) a n d 5 χ 1 0 7 Μ Θ , respect ively . O n t h e o t h e r h a n d , we could no t found 
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Figure 1. Total integrated in-
tensity map was superposed on 
the 20cm image (Cowan et al. 
1994). The synthesized beam is 
revealed in the bottom left of 
the figure. The contour interval 
is 4.1 Jy km s - 1 b e a m - 1 , cor-
responding to 1σ and the low-
est contour is 2<r. The cross in-
dicates the position of galactic 
nucleus determined from peak 
of radio continuum. The field of 
view is represented by circle. 

C O emiss ion in t h e cen t ra l region ( t h e u p p e r l imi t of gas m a s s surface 

d e n s i t y ~ 6OM0pc~2), showing t h e p o s t s t a r b u r s t f ea tu re . T h e s e fea tu res 

a r e different f rom those of t h e o t h e r p o s t s t a r b u r s t ga laxies , N G C 4 7 3 6 a n d 

N G C 5 0 5 5 , which show t h e cen t ra l concen t r a t i ons of molecu la r gas ( K u n o 

e t a l . 1997; N i s h i y a m a 1995). 

T h e T o o m r e ' s Q va lues , t h e r a t i o of cri t ical dens i ty a t which t h e disk 

is u n s t a b l e a n d b r e a k s u p t o surface densi ty , a re 0.2 - 0.3 in t h e r ing (cf. 

K e n n i c u t t 1989) . O n t h e o t h e r h a n d , t h e u p p e r l imit of t h e surface dens i ty 

in t h e c e n t r a l region inc lud ing p o s t s t a r b u r s t region is significantly smal le r 

t h a n t h e cr i t ica l dens i ty , a n d t h u s t h e Q values in t h e cen t ra l region exceed 

u n i t y if we t ook cons ide ra t ion of t h e p r o b l e m for a miss ing flux. The re fo re , 

t h e molecu la r gas in t h e r ing is u n s t a b l e a n d t h a t in t h e cen t r a l region is 

s t ab l e if t h e r e were gas disk. T h i s ind ica tes t h a t t h e ac t iv i ty of s t a r forma-

t i on in N G C 7 3 3 1 seems t o b e r e l a t ed t o t h e s tab i l i ty of gas disk. However , 

t h e d i s t r i b u t i o n of m a s s surface dens i ty in N G C 7 3 3 1 is different f rom t h a t 

of t h e cr i t ica l surface dens i ty , a n d th i s suggests t h a t t h e g lobal molecu la r 

gas d i s t r i b u t i o n in N G C 7 3 3 1 a re no t cont ro l led by t h e disk s tabi l i ty . W e 

p r o p o s e d t h e poss ib le scenar io t h a t t h e cen t ra l hole of molecu la r gas in 

N G C 7 3 3 1 were due t o t h e gas c o n s u m p t i o n over t h e long evo lu t ion af ter 

t h e p a s t s t a r b u r s t even t , e.g., con t inuous sl ight s t a r fo rma t ion or acc re t ion 

t o w a r d nuc l eus . 
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