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

W e h a v e m a d e C O m a p p i n g obse rva t ions of n e a r b y b a r r e d spi ra l ga lax-

ies ( N G C 2 5 3 , N G C 3 5 0 4 , N G C 4 3 0 3 , N G C 4 3 2 1 , N G C 6 9 5 1 , M83) w i t h t h e 

N o b e y a m a 45-m te lescope us ing t h e 2X2 SIS focal -plane a r r a y receiver . 

T h e p u r p o s e of t h i s p ro jec t is t o inves t iga te d i s t r i bu t ion a n d k inema t i c s of 

mo lecu la r gas in b a r r e d spi ra l galaxies a n d t h e re la t ion be tween s t a r forma-

t i on a n d t h e m . W e p re sen t some of t h e resul t s ( N G C 3 5 0 4 a n d N G C 6 9 5 1 ) . 

2 · N G C 3 5 0 4 

F i g u r e 1(a) shows t h e i n t e g r a t e d in tens i ty m a p of C O emiss ion of N G C 

3504 . T h e m a p shows t h a t t h e molecu la r gas d i s t r i bu t e s a long t h e l ead ing 

edges of t h e op t ica l b a r . Since t h e pos i t ion angles of t h e l ine of n o d e a n d 

t h e s e m i m a j o r axis of t h e b a r of t h e ga laxy a re a lmos t t h e s a m e ( K e n n e y 

et a l . 1993) , t h e veloci ty a long t h e l ine of sight can b e r ega rded as t h e 

veloci ty c o m p o n e n t p e r p e n d i c u l a r t o t h e b a r . A pos i t ion-veloc i ty d i a g r a m 

p e r p e n d i c u l a r t o t h e b a r shows t h a t t h e veloci ty decreases a t t h e molecu la r 

r idge a b r u p t l y . I t m e a n s t h a t t h e molecu la r gas moves a long t h e r idge w h e n 

i t e n t e r s t h e r idge as shown by numer i ca l s imula t ions (e.g. , A t h a n a s s o u l a 

1992) . T h e a m p l i t u d e of t h e shift is a b o u t 50 k m s""1 in t h e P - V d i a g r a m 

a n d a b o u t 130 k m s - 1 in t h e ga lac t ic p lane a s suming an inc l ina t ion ang le 
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Figure 1. Integrated intensity map of CO emission of (a) NGC3504 and (b) NGC6951. 
X and Y are parallel to the minor and major axes of each galaxy, respectively. 

of 22° . I t is l a rger t h a n t h e veloci ty shift found in t h e spiral a r m s in o t h e r 

ga lax ies . For e x a m p l e , even in M 5 1 which has a s t r o n g dens i ty wave , t h e 

shift is 70-90 k m s " 1 across t h e a r m s ( K u n o et al . 1997). 

3 . N G C 6 9 5 1 

F i g u r e 1(b) shows t h e i n t e g r a t e d in t ens i ty m a p of C O emission of N G C 

6 9 5 1 . In a d d i t i o n t o t h e cen t ra l p e a k , t h e C O emission is c o n c e n t r a t e d on 

t h e e n d of t h e b a r a n d t h e spira l a r m s , while i t dep le tes in t h e b a r region . 

T h e large-scale d i s t r i b u t i o n of t h e molecu la r gas coincides w i th t h e H a 

i m a g e ( M a r q u e z a n d Moles 1993) . T h e s t r u c t u r e e longa ted from t h e cen t e r 

t o w a r d t h e n o r t h can b e seen in t h e C O m a p . T h e rad ia l d i s t r i bu t i on of 

t h e surface dens i ty of t h e molecu la r gas shows a secondary p e a k a t t h e 

r a d i u s of t h e e n d of t h e b a r . Such secondary peak is often seen in b a r r e d 

sp i ra l ga laxies (Naka i 1992) . All galaxies of our sample have t h e s a m e t r e n d 

excep t for N G C 3 5 0 4 which is t h e earl iest t y p e ga laxy of ou r s a m p l e . 
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