
A M A S S I V E B H I N T H E E D G E - O N E / S O G A L A X Y N G C 4 3 4 2 

FRANK C. VAN DEN BOSCH 

University of Washington, Seattle, WA 98195, USA 

AND 
NICOLAS C R E T T O N 

Leiden Observatory, P.O. Box 9513, Leiden, The Netherlands 

A b s t r a c t . W e p re sen t ev idence t h a t t h e edge-on E/SO ga laxy N G C 4342 

h a r b o u r s a mas s ive B H of ~ 3.0 Χ 1 0 8 Μ Θ . T h e ev idence is based on a 

c o m p a r i s o n of fully genera l t h ree - in t eg ra l mode l s w i t h b o t h g r o u n d - b a s e d 

a n d H S T / F O S k i n e m a t i c s . 

T h e E /SO ga laxy N G C 4342 is a smal l low- luminos i ty ga laxy in t h e 

V i r g o c lus te r wh ich h a r b o u r s , in add i t i on t o i ts o u t e r disc , a b r i gh t nuc lea r 

s te l la r d isc . A c o m b i n a t i o n of obse rva t ions wi th t h e 4 .2m Wi l l i am Hersche l 

Te lescope ( W H T ) a n d w i t h t h e Hubb le Space Telescope ( H S T ) h a s shown 

t h a t N G C 4342 r o t a t e s r ap id ly a n d has a s t rong cen t ra l increase in veloci ty 

d i spers ion (van den Bosch , Jaffe & van der Mare l 1997, see F igu re 1) . 

W e have c o n s t r u c t e d fully genera l th ree - in teg ra l m o d e l s , us ing a mod i -

fied vers ion of Schwarzschi ld ' s o rb i t - supe rpos i t ion t e chn ique , which is based 

on f inding t h e ensemble of o rb i t s t h a t bes t fits t h e obse rva t ions . T h e s e m o d -

els allow t o r e p r o d u c e t h e full l ine-of-sight velocity d i s t r ibu t ions a n d t a k e 

seeing convo lu t ion a n d pixel b inn ing i n t o accoun t (see R ix e t a l . 1997; van 

der M a r e l e t a l . 1997; C r e t t o n et al . 1998). W e c o n s t r u c t e d a r ange of dy-

n a m i c a l m o d e l s t h a t differ in B H mass a n d M/L only, a n d c o m p a r e d t h e 

different mode l s w i t h t h e d a t a us ing χ2 s t a t i s t i c s . 

T h e m o d e l s can fit all g r o u n d - b a s e d a n d H S T d a t a s imul taneous ly , b u t 

on ly w h e n a cen t r a l B H is inc luded . Mode l s w i t h o u t B H a re ru led ou t t o a 

confidence level b e t t e r t h a n 99.73 pe r cent (see F igu re 2 ) . W e d e t e r m i n e a 

B H m a s s of 3 .0Î};Q Χ Ι Ο 8 Μ Θ , where t h e er rors a re t h e formal 68.3 p e r cen t 

confidence levels. Th i s co r r e sponds t o 2.6 pe r cent of t h e t o t a l m a s s of t h e 

bu lge , m a k i n g N G C 4342 one of t h e galaxies w i th t h e h ighes t B H m a s s t o 

bu lge m a s s r a t i o cu r r en t l y k n o w n . 
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Figure 1. Rotation velocities V (left) and velocity dispersions σ (right) along the major 
axis of NGC 4342 obtained with the W H T (crosses) and HST/FOS (dots). The gradient 
of the rotation velocity and the central velocity dispersion increase considerably going to 
the four times higher spatial resolution of the FOS (yielding V « 2 0 0 k m s ~ 1 at 0.25", 
and σο ~ 420 kms"" 1). 
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Figure 2. Contour plots of χ2 which measures the goodness-of-fit to the data as function 
of BH mass and / -band M/Z-ratio. The first three contours define the formal 68.3, 95.4 
and 99.73 confidence levels. Solid dots indicate actual model calculations. The χ 2 surface 
of panel a result from only including the W H T data. Including the HST data as well, 
results in the χ2 surface of panel b. Clearly, the higher spatial resolution HST data allows 
us to rule out models without BH to a confidence level better than 99.73 per cent. 
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