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

O u r su rvey obse rva t ion is h igh spa t i a l reso lu t ion (16" ) by N R O observa-

t o r y 45 m a n t e n n a a n d have m a n y galaxies of s a m p l e . T h i s h igh reso lu t ion 

o b s e r v a t i o n s (16" = 1.6 k p c a t 20 M p c ) could b e t o resolve t h e some char -

ac te r i s t i c s t r u c t u r e , t yp ica l molecu la r gas disk, a r m - i n t e r a r m a n d op t i ca l 

b a r . 

2 . S a m p l e a n d O b s e r v a t i o n s 

W e selec ted a s a m p l e of sp i ra l galaxies based on t h e following c r i t e r i a : 

(1) D i s t a n c e < a b o u t 20 M p c , 

(2) far in f ra red flax a t 100 m m > a b o u t 20 Jy , 

(3) dec l ina t ion > -30 degree , 

(4) inc l ina t ion of t h e ga lac t i c disk < 75 degree , 

(5) i so la ted or weak ly - in t e r ac t i ng galaxies . 

Of t h e se lected ga lax ies , we were able t o observe only 25 galaxies due 

t o t h e l imi ted obse rv ing t i m e . T h e 1 2 C O ( J = 1 — 0) obse rva t ions were 

m a d e b e t w e e n F e b r u a r y 1995 a n d O c t o b e r 1992 w i th t h e 45-m te lescope 

a t N o b e y a m a R a d i o Obse rva to ry . T h e C O emission was usua l ly obse rved 

a long t h e m a j o r a n d m i n o r axes of ( n o n - b a r r e d ) ga laxies . If t h e inc l ina t ion 

ang le of a ga l axy is l a rge (i .e. , nea r edge-on) , C O was observed only a long 

i t s m a j o r ax i s . In case of b a r r e d galaxies , C O was observed a long t h e m a j o r 

a n d m i n o r axes of t h e b a r . T h e grid spac ing was 10" or 1 1 " . 

3 . D i s t r i b u t i o n o f M o l e c u l a r G a s 

T h e r ad i a l d i s t r i b u t i o n s of t h e surface dens i ty of H2 molecules were o b t a i n e d 

from t h e C O i n t e g r a t e d in tens i ty . T h e d i s t r ibu t ion of molecu la r gas show 
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t w o c h a r a c t e r i s t i c p rope r t i e s which are re la ted closely t o t h e r o t a t i o n curves 

a n d t h e b a r s t r u c t u r e . 

3.1. O U T E R DISK REGION 

M o s t of t h e galaxies in ou r s amp le have a H2 surface dens i ty of m o n o t o n o u s l y 

dec reas ing w i t h t h e r a d i u s in t h e o u t e r region of t h e flat r o t a t i o n . Since t h e 

r a d i a l d i s t r i b u t i o n in t h e region can be f i t ted possibly by a s t r a i g h t l ine 

in t h e s emi loga r i t hmic p lo t s , t h e surface dens i ty of t h e H2 molecules is 

p r e s e n t e d b y a n e x p o n e n t i a l funct ion of t h e d i s t ance R from t h e ga lac t ic 

cen te r . T h e f i t t ings were d o n e in t h e region ou t s ide t h e t r a n s i e n t p o i n t from 

t h e r igid- l ike t o flat (differential) r o t a t i o n . In b a r r e d ga laxies , t h e region of 

t h e flat r o t a t i o n is ou t s ide t h e b a r - e n d s , so t h a t t h e f i t t ing were car r ied ou t 

in t h e o u t e r region t h a n t h e b a r - e n d s . 

3.2. INNER DISK REGION 

I n n e r region m e a n s which is ins ide t h e t r ans i en t po in t be tween t h e r igid 

a n d flat r o t a t i o n a n d t h u s , in which t h e r o t a t i o n veloci ty increases a lmos t 

l inear ly w i t h r a d i u s in n o n - b a r r e d ga laxies . For b a r r ed galaxies , t h e inne r 

reg ion c o r r e s p o n d s t o t h e region from t h e center t o t h e b a r - e n d . A l t h o u g h 

t h e r ad i a l d i s t r i b u t i o n of H2 molecules in t h e inner region is no t s imple , we 

could classify i t b r o a d l y i n t o t h r e e (or p r o b a b l y two) t y p e s as follows: 

( I )Lower c e n t r a l dens i ty t h a n t h a t e x t r a p o l a t e d from t h e o u t e r e x p o n e n -

t ia l d i s t r i b u t i o n . M o r e typica l ly t h e molecu la r gas is dep le ted in t h e i nne r 

region a n d h a s a dens i ty p e a k dens i ty a t t h e t r a n s i e n t region b e t w e e n t h e 

r igid a n d flat r o t a t i o n (e .g. , N G C 6643 , N G C 6503 , N G C 7331) . 

( I I )H ighe r c e n t r a l dens i ty t h a n t h a t e x t r a p o l a t e d from t h e t h e o u t e r ex-

p o n e n t i a l d i s t r i b u t i o n (e .g. , N G C 3504, N G C 4303) . If t h e gas dens i ty is 

dep l e t ed a t t h e m i d d l e p lace , t h e rad ia l d i s t r i bu t ion of t h e molecu la r gas 

over t h e whole disk h a s t w o p e a k s a t t h e cen te r a n d t h e t r a n s i e n t region 

b e t w e e n t h e r igid-l ike a n d flat r o t a t i o n , like our Ga laxy . 

( I I I ) E x p o n e n t i a l d i s t r i bu t i on con t inu ing from t h e ou te r disk in t o t h e cen-

t r a l pos i t i ons (e.g. , N G C 628 , N G C 4102, N G C 4254) . 

AU t y p e I galaxies a r e n o n - b a r r e d a n d show t h e rigid (-like) r o t a t i o n 

cu rve in t h e i n n e r region resolved wi th t h e te lescope b e a m of 16" . All t y p e 

II ga laxies h a v e an op t i ca l b a r . T y p e I I I con ta ins b o t h b a r r e d a n d n o n 

b a r r e d ga lax ies . T h e t r a n s i e n t po in t b e t w e e n t h e rigid a n d flat r o t a t i o n is 

close t o t h e ga lac t i c cen te r , a n d t h e region of t h e rigid r o t a t i o n a n d t h e 

H2 r ad i a l d i s t r i b u t i o n s in th i s region canno t be resolved w i th our spa t i a l 

r e so lu t ion . P e r h a p s , t h e galaxies t h a t be long t o t y p e I I I could be classified 

i n t o t y p e I or t y p e I I . 
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