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W e discuss t h e m a j o r resu l t s from a s t u d y of t h e molecu la r gas dis-

t r i b u t i o n a n d d y n a m i c s in t h e nuc lea r disks ( N D ) of a l imi ted s a m p l e of 

n e a r b y sp i ra l s : N G C 8 9 1 , N G C 5 9 0 7 , N G C 4 5 6 5 , N G C 4 0 1 3 , N G C 4 3 2 1 , M 8 2 , 

N G C 3 6 2 6 a n d N G C 3 5 9 3 . T h e m a i n ob jec t ive is t o search for obse rva t iona l 

ev idences of secular evo lu t ion a long t h e H u b b l e sequence in spirals a n d t o 

s t u d y t h e specific role of b a r s in t h e p rocess . 

T h e 1-0 a n d 2 - 1 l ines of 1 2 C O , observed w i t h t h e 30m single-dish 

a n d B u r e i n t e r f e rome te r , a re t h e bes t t r a c e r of n e u t r a l gas in N D . High-

re so lu t ion a n d sens i t iv i ty r equ i r emen t s a re fulfilled t o s t u d y N D , t yp ica l ly 

of sizes r ~ 100 — 500pc. 

M a j o r axis pos i t ion-ve loc i ty d i a g r a m s of edge-on spirals in t h e s a m p l e 

a l lows t o t r a c e t h e C O r o t a t i o n curves a n d possible dev ia t ions . N D s t a n d 

o u t as a d i s t inc t m a s s c o m p o n e n t , in add i t i on t o bu lge , disk a n d ha lo . 

N D m a s s e s r a n g e from 1-5 χ 1 0 9 Μ Θ a n d the i r s i gna tu re is i m p r i n t e d on t h e 

s t e e p e n C O r o t a t i o n curves (w i th no HI c o u n t e r p a r t ) . R a p i d l y r o t a t i n g N D 

a r e s t u d i e d in t h e edge-on ' s N G C 8 9 1 ( G a r c i a - B u r i l l o a n d Gué l in , 1995) , 

N G C 5 9 0 7 ( G a r c i a - B u r i l l o e * ai 1997) a n d N G C 4 0 1 3 ( G o m e z de C a s t r o a n d 

G a r c i a - B u r i l l o , 1997). N D hos t nuc lea r ba r s : evidences a re d iscussed a n d 

mode l l ed us ing ba r -d r iven o rb i t s . B a r s igna tu res inc lude : ex is tence of for-

b i d d e n veloci t ies , s t r o n g s t r e a m i n g m o t i o n s , lack of a x i s y m m e t r y a n d o u t 

of t h e p l a n e gas o rb i t s connec ted t o p e a n u t bulges (see N G C 4 0 1 3 ) . 

O b s e r v a t i o n s a n d mode l s unde r l i ne secular evolution of rotation curves 

in spirals: b a r s d r ive i nwards gas by g r av i t a t i ona l t o r q u e s , chang ing m a s s 

d i s t r i b u t i o n d u r i n g ga laxy l i fet ime. N D wi tness t h e in tens i ty of t he se gas 

m a s s acc re t ion ep i sodes . In i t s t r i p t o w a r d s t h e nuc leus gas shifts f rom high 

ene rgy Χχ o rb i t s t o lower energy X2 o rb i t s . W h e n t h e f ract ion of m a s s in t h e 

N D r eaches a m i n i m u m th re sho ld a dynamica l ly decoupled b a r in s t ab i l i t y 
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deve lops . Bars within bars a r e a powerful m e c h a n i s m t o dr ive gas t o t h e 

i n n e r 100 p c of sp i ra l s . 

-5 0 5 
Mkpc) 

Figure 1. We display the particle orbits for molecular clouds in the region where the 
bar instability develops, as they are seen, firstly, a(top): from the frame rotating at 
0=23kms~ 1 kpc~ 1 , for the solution of a single slow pattern and b(bottom): from the 
frame rotating at Ω=23 k m s - 1 k p c - 1 for the best-fit solution of a double pattern. 

As a n e x a m p l e we have s tud i ed t h e feasibil i ty of a t w o i n d e p e n d e n t 

p a t t e r n s scenar io in t h e disk of t h e doub le b a r r e d face-on spiral M100 

( G a r c i a - B u r i l l o e J al. 1997, s u b m i t t e d ) . Using t h e B u r e a r r a y we m a p p e d 

t h e 1 2 C O ( 1 - 0 ) emiss ion in MIOO's N D . Molecular gas is d i s t r i b u t e d in 

a t w o spi ra l a r m s t r u c t u r e s t a r t i n g from t h e end po in t s of a nuc lea r b a r 

(r = 600 p c ) u p t o r = 1.2 k p c , a n d a cen t ra l non - r e so lved source (r < 1 0 0 

p c ) . T h e k i n e m a t i c s of t h e gas ind ica tes t h e exis tence of a s teep r o t a t i o n 

cu rve ( v r o i = 1 8 0 k m s " 1 a t r ~ 100 p c ) a n d s t rong s t r e a m i n g m o t i o n s 

c h a r a c t e r i s t i c of a t r a i l ing spi ra l wave inside co ro t a t ion . 

I n t e r p r e t a t i o n of t h e C O obse rva t ions is m a d e in t h e l ight of a n u m e r i c a l 

m o d e l of t h e c louds h y d r o d y n a m i c s . Ball is t ic s imula t ions ana lyse t h e gas 

r e sponse t o a g r a v i t a t i o n a l p o t e n t i a l der ived from a Κ p l a t e . W e found t h e 

bes t fit so lu t ion cons is t ing of a fast p a t t e r n ( Ω / = 1 6 0 k m s - 1 k p c - 1 ) for t h e 

nuc l ea r b a r ( w i t h co ro t a t i on a t RçOR=1.2 k p c ) decoupled from t h e slow 

p a t t e r n of t h e o u t e r b a r + s p i r a l ( Ω / = 2 3 k m s ~ 1 k p c ~ 1 ) (wi th co ro t a t i on a t 

R § 0 i ? = 8 - 9 k p c ) . C o r o t a t i o n of t h e fast p a t t e r n is over lapped wi th t h e o I L R 

of t h e slow p a t t e r n , a l lowing a n efficient fuelling of molecu la r gas t o w a r d s 

t h e n u c l e u s . 
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