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1 . J e a n s , H u n t e r & Q i a n , a n d Q u a d r a t i c P r o g r a m m i n g 

W e p r e s e n t he re a x i s y m m e t r i c t w o a n d t h r e e in t eg ra l mode l s of t h e SO 

g a l a x y N G C 3115 . T h e l ight a n d m a s s mode l s a re based on a n app l i ca t i on 

of t h e M u l t i - G a u s s i a n E x p a n s i o n ( M G E ) m e t h o d on V b a n d images of 

N G C 3115 . T h e r e su l t i ng m o d e l fits t h e p h o t o m e t r y from t h e cen t r a l H S T 

pixel (0 .045 arcsec) u p t o a r ad ius of ~ 500 arcsec ( combin ing a wide field 

i m a g e k ind ly p rov ided by Cecil ia Scorza , an H R C A M / C F H T i m a g e , a n d 

t h e W F P C 2 / H S T i m a g e ) . T h e depro jec t ion is ana ly t i ca l if each c o m p o n e n t 

c o r r e s p o n d s t o a 3D G a u s s i a n . Here , t h e m o d e l is a s s u m e d a x i s y m m e t r i c . 

T h e ana ly t i c a l express ion of t h e luminos i ty dens i ty serves as t h e i n p u t for 

all t h e d y n a m i c a l m o d e l s . 

W e t h e n g a t h e r e d all avai lable observed k inema t i c s of N G C 3115 in 

o r d e r t o p r o p e r l y s amp le t h e different scales. T h i s r esu l t ed in a va r ie ty of 

d a t a se ts ( inc lud ing 2D T I G E R k inema t i c s ) for which we m u s t know t h e 

s p a t i a l a n d s p e c t r a l P S F s , as well as t h e pixel size: all t hese p a r a m e t e r s 

h a v e b e e n t a k e n i n t o a c c o u n t in t h e compar i son b e t w e e n the se d a t a a n d 

t h e d y n a m i c a l m o d e l s . 

W e used s imple J e a n s mode l s t o o b t a i n a first e s t i m a t e of t h e m a s s 

t o l igh t r a t i o a n d t h e m a s s of a possible cen t ra l d a r k ob jec t . Since avail-

ab le veloci t ies a n d d ispers ions a re usual ly m e a s u r e d from a p u r e gauss i an 

fit, t h e obse rved t r u e second o rde r m o m e n t can only b e der ived w i t h rea-

s o n a b l e a c c u r a c y for d a t a inc lud ing h igher o rder G a u s s - H e r m i t e m o m e n t s 

( L O S V D s ) . 

W e t h e n der ived t w o in teg ra l d i s t r i bu t ion funct ions us ing t h e H u n t e r & 

Q i a n fo rmal i sm coupled w i t h t h e M G E t e c h n i q u e , inc lud ing different cusp 

s lopes a n d a r a n g e of masses for t h e cen t ra l da rk ob jec t . T h e o d d p a r t of t h e 
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Figure 1. Kinematics (V and σ) along the major-axis of NGC 3115 from Kormendy &; 
Richstone (1993) compared with the best fit 21 model. 

d i s t r i b u t i o n func t ion was expressed as a funct ion of t h e even p a r t t a k i n g 

i n t o a c c o u n t var ious different d y n a m i c s for t h e disc a n d bulge c o m p o n e n t s . 

W e finally use t h e Q u a d r a t i c P r o g r a m m i n g m e t h o d developed b y De-

j o n g h e et a l . t o der ive t h r e e in teg ra l d i s t r i bu t ion func t ions . T h e t h i r d in-

t eg ra l was specified t h r o u g h t h e f i t t ing of a Stäckel p o t e n t i a l t o t h i s g r id , 

a n d is t h u s a n a p p r o x i m a t i o n . W e finally used a softened 1/r s ingu la r i ty a t 

t h e c e n t r e . 

2. Conclusion 

T h e m a i n resu l t s of th i s s t u d y a re : 

— t h e c e n t r a l k inema t i c s c a n n o t be f i t ted w i t h o u t t h e add i t ion of a cen t r a l 

d a r k m a s s of ~ 9 χ 1 0 8 M 0 . 

— T h e h igh V/σ impl ies t h a t t h e o u t e r disc con ta ins a lmos t no coun te r -

r o t a t i n g s t a r s . 

— T h e o u t e r flat r o t a t i o n curve a n d dispers ion profile a long t h e m a j o r -

axis r equ i re a d a r k ha lo , which rep resen t s ~ 70% of t h e t o t a l m a s s of 

t h e ga laxy ins ide a r ad ius of 15 k p c . 

— T w o i n t e g r a l mode l s seem t o be able t o r e p r o d u c e t h e m a i n k i n e m a t i c a l 

f ea tu res a t t h e c e n t r e . T h i s seems no t t o be t h e case for t h e o u t e r disc . 

H igher o rde r m o m e n t s for χ > 40 arcsec a re requ i red t o confirm th i s 

t r e n d . 

— T h e de ta i l ed cha rac te r i s t i c s a n d specific t r e a t m e n t of t h e d a t a (e.g. 

c o n t i n u u m s u b t r a c t i o n , noise level) can have a s t r ong influence on t h e 

der ived k i n e m a t i c s . 
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