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

Mass ive b lack holes a re now t h o u g h t t o be p resen t a t t h e cen t r e of a fair 

f rac t ion of n e a r b y ga laxies . T h e origin of these cen t r a l d a r k masses is still 

u n k n o w n , a l t h o u g h t e n t a t i v e exp l ana t i ons have been p roposed in an a t -

t e m p t t o reconci le non -ac t i ve galaxies w i t h A G N s a n d q u a s a r s . T h e ac t iv i ty 

of a g a l a x y m a y t h e n mos t ly d e p e n d on t h e efficiency of gas accre t ion o n t o 

t h e cen t r a l d a r k ob j ec t . I t is i m p o r t a n t t o n o t e t h a t m a n y of t h e ga laxies 

wh ich a r e t o d a y c a n d i d a t e s for t h e presence of a mass ive b lack hole a re 

sp i ra l s . In th i s c o n t e x t , b a r s should play an i m p o r t a n t role in t h e evo lu t ion 

( a n d f o r m a t i o n ? ) of a c en t r a l m a s s , since (1) t hey are p re sen t in a signifi-

c a n t f rac t ion of sp i ra l s , (2) t h e y m a y be efficient dr ivers of gas acc re t ion . 

If i n d e e d m o s t of p r e s e n t d a y galaxies hos t s a cen t r a l d a r k m a s s , t h e n b a r s 

a n d b lack holes shou ld coexist in a significant f ract ion of t h e m . W e e x a m i n e 

he re t h e cases of 3 edge-on galaxies which a re c a n d i d a t e s for t h e p resence 

of a c e n t r a l b lack holes: N G C 4570, N G C 3115 a n d M 104. 

2 . 3 c a s e s 

2.1. NGC 4570 

N G C 4570 is a n SO ga laxy w i th MB ~ —19. F r a n k van den Bosch a n d 

I d i scovered t h e p resence of t w o double peaks s y m m e t r i c w i th respec t t o 

t h e cen t r e which we i n t e r p r e t e d as 2 sys t ems of r ings . A s s u m i n g t h e inne r 

p e a k s c o r r e s p o n d t o t h e Inne r L inb lad Resonance of a t u m b l i n g figure, we 

can p r e d i c t t h e loca t ions of t h e o the r resonances us ing a M u l t i - G a u s s i a n 

E x p a n s i o n m a s s m o d e l of N G C 4570. We t h u s found t h a t t h e second r ing 

s y s t e m is nea r ly coincident w i th t h e p red i c t ed U l t r a H a r m o n i c R e s o n a n c e . 

F u r t h e r m o r e , t h e U — V a n d V — I colour profiles as well as t h e k i n e m a t i c s , 
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show significant changes a t t h e loca t ions of t h e m a i n resonances ( ILR , U H R , 

C R ) . T h i s s t rong ly sugges ts t h a t indeed N G C 4570 was s h a p e d u n d e r t h e 

inf luence of a t u m b l i n g p o t e n t i a l (a b a r ) . In th is c o n t e x t , we p r o p o s e t h a t 

t h e doub l e disk s t r u c t u r e s ( inner disk a n d a F r e e m a n t y p e I I o u t e r d isk) seen 

in N G C 4570 a n d m o r e t h a t 50% of edge-on SO galaxies a re t h e r e m n a n t s 

of a b a r d r iven secular evo lu t ion . T h e inner disc of N G C 4570 a p p e a r s 

y o u n g ( < 2 G y r s ) a n d m e t a l r ich , which suggests t h a t a significant m a s s 

w a s r ecen t ly acc re t ed w i t h i n t h e cen t r a l 50 ρ c of t h e ga laxy. 

2.2. NGC 3115 

E m s e l l e m & Dejonghe recent ly bui l t 2 a n d 3 in teg ra l mode l s of N G C 3115 

wh ich confirm t h e p resence of a cen t ra l da rk m a s s of a b o u t 9 1 0 8 Μ Θ . N G C 

3115 also con t a in s a doub le disc s t r u c t u r e , r emin i scen t of t h e p resence of 

a t u m b l i n g p o t e n t i a l , as well as a weak spi ra l a r m s t a r t i n g a t t h e end of 

t h e i nne r d isc . In m a n y a s p e c t s , N G C 3115 is qua l i t a t ive ly s imilar t o N G C 

4570 a l t h o u g h t h e scales a re different ( N G C 3115: MB 20 .13) . As in 

N G C 4570, t h e r e is n o de t ec t ed e m i t t i n g gas . I p ropose t h a t N G C 3115 a lso 

b e l o n g t o t h e class of galaxies s h a p e d u n d e r t h e influence of a b a r . In t h e 

case of N G C 3115 , t h e r e a re also ind ica t ions of a pa s t merge r even t . 

2.3. M 104 

It h a s a l r eady b e e n shown t h a t t h e doub le disc s t r u c t u r e a n d t h e r ings in 

t h e S o m b r e r o ga l axy do suggest t h e presence of a (d issolved?) b a r (e .g. 

E m s e l l e m et a l . 1996, A & A 312, 777) . T h i s ga laxy is a lso an excel lent 

c a n d i d a t e for t h e p resence of a cen t r a l da rk object (e.g. K o r m e n d y e t a l . 

1997, A p J L 4 7 3 , 91 ) . A l t h o u g h t h e r e a re s t rong s imilar i t ies b e t w e e n N G C 

4570 , N G C 3115 a n d t h e S o m b r e r o galaxy, t h e l a t t e r con t a in s a significant 

f rac t ion of gas in t h e o u t e r p a r t ( t h e O L R r ing) a n d in t h e i nne r 2 k p c 

( t h e U H R r ing a n d t h e i nne r gas disc) . M 104 m a y therefore still b e in 

t h e process of c e n t r a l gas accre t ion , which is s u p p o r t e d by t h e obse rved 

a c t i v i t y of i t s nuc l eus . Th i s hypo thes i s is s t r e n g h t e n e d by recen t T I G E R 

d a t a which reveal s t rong ly non-c i rcu la r m o t i o n s in t h e i nne r 2 a rcseconds 

( ~ 100 p c ) . 

3 . C o n c l u s i o n s 

I d i scussed he re t h e hypo thes i s of N G C 4570, N G C 3115, a n d M 104 h a v i n g 

b e e n s h a p e d u n d e r t h e influence of a t u m b l i n g t r i ax ia l p o t e n t i a l . K i n e m a t i c s 

a n d d y n a m i c a l mode l s show t h a t t hese t h r e e galaxies m a y con ta in a c e n t r a l 

d a r k m a s s (Mdm ~ 3 .5 , 9 a n d 10 1 0 8 Μ Θ r e spec t ive ly) . T h e n e x t issue t o 

b e a d d r e s s e d is t h e n : w h a t f ract ion of th i s m a s s was acc re ted d u e t o t h e 

b a r p h a s e in t h e s e ga lax ies , a n d when? 
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