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1 . C O a n d Ha O b s e r v a t i o n s 

R o t a t i o n curves of spi ra l galaxies have been t h o u g h t t o rise r igidly in t h e 

c e n t r a l a few k p c , whi le t h e y are flat in t h e o u t e r regions ( R u b i n et al 1982; 

Pe r s i c 1996) . O n t h e o t h e r h a n d , CO-l ine a n d recent H a obse rva t ions have 

revea led s teep ly r is ing r o t a t i o n curves nea r t h e nuc leus (Sofue 1996,1997; 

Sofue e t al 1997a,b; R u b i n et al 1997). 

W e h a v e o b t a i n e d h igh- reso lu t ion CO-l ine pos i t ion veloci ty d i a g r a m s 

for t h e nuc l ea r regions of sp i ra l ga laxies , us ing t h e N o b e y a m a 45-m a n d 

m m - A r r a y , a n d also C C D H a spec t roscopy us ing t h e O k a y a m a 181-cm tele-

scope . T h e bu lge c o n t i n u u m emission has b e e n carefully s u b t r a c t e d us ing 

t h e p ress ing m e t h o d (F ig . 1) . Compi l ing m a n y r o t a t i o n curves , we invest i -

g a t e t h e i r genera l cha rac te r i s t i c s in t h e cen t ra l regions . 

2 . U n i v e r s a l N u c l e a r R i s e o f R o a t i o n C u r v e s 

A l m o s t all ga lax ies , a m o n g t h e sample of a b o u t 50 galaxies , a re found t o 

show a s t eep rise of r o t a t i o n veloci ty wi th in t h e cen t ra l 100-300 pc regions 

Figure 1. Ron PV diagram for the Sb galaxy NGC 4527. 
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Figure 2. Nuclear-to-outer rotation curves of spiral galaxies. Dashed curves are the 
so-called universal rotation curves' given by Persic et al (1996). 
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Figure 3. Possible mass-to-light ratio within a bulge, where the surface mass density 
the rotation curves indicates, and the surface luminosity oc e ( r / r h ) . 

(F ig . 2 ) . W e s t ress t h a t t h e s teep nuc lea r rise will be t h e genera l cha r ac t e r -

is t ics of r o t a t i o n curves , un ive r sa l for disk galaxies . 

T h i s i nd i ca t e s t h a t a h igh-dens i ty core of a m a s s of ~ 10 9 M@ a n d a 

r a d i u s of ~ 100 p c is p re sen t in add i t i on t o t h e usua l bu lge c o m c o m p o n e n t 

of 0.5 t o 1 k p c scale r a d i u s . A l t e rna t ive ly , t h e m a s s dens i ty increases s teep ly 

o b e y i n g such a law as t h e e " ( r / r e ) 1 / 4 . If t h e l a t t e r is t h e case , a n d if t h e 

surface l u m i n o s i t y va r i a t ion is e x p o n e n t i a l , t h e mass- to- l igh t r a t i o increases 

t o w a r d t h e n u c l u e s , sugges t ing da rk m a t t e r a r o u n d t h e nuc leus (F ig . 3 ) . 
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