
C O R E S O R C U S P S I N E L L I P T I C A L G A L A X I E S : L U M I N O S I T Y 

O R E N V I R O N M E N T ? 

R O E L O F S. DE JONG, ROGER L. DAVIES, ROBERT F. MINCHIN, 
JOHN R LUCEY AND JAMES STEEL 

Univ. of Durham, Dept. of Physics, South Road, Durham, UK 

1 . T h e e m e r g i n g v i e w o f g a l a x y c o r e s 

T w o classes of el l ipt ical galaxies a re now recognised ( K o r m e n d y & B e n d e r 

1996) . L u m i n o u s el l ipt icals r o t a t e slowly (Davies et al. 1983and t e n d t o 

h a v e b o x y i sopho te s . El l ip t icals fa inter t h a n Z* exhib i t an increas ing ten-

d e n c y t o b e ro t a t i ona l l y s u p p o r t e d a n d t o possess a s tel lar disk c o m p o n e n t . 

T h i s d i c h o t o m y led B e n d e r , Bur s t e in & Fabe r (1992) t o suggest t h a t t h e 

phys ica l va r i ab le t h a t cont ro ls t h e u l t i m a t e n a t u r e of a forming ga laxy is 

t h e degree of gaseous d iss ipa t ion t h a t occurs in t h e final merge r i t exper i -

ences . Low l u m i n o s i t y sy s t ems exper ience m o r e d iss ipa t ive merge r s wh ich 

g e n e r a t e h igh r o t a t i o n , disky e n d p r o d u c t s . As bigger galaxies a re fo rmed , 

t h e m e r g e r s b e c o m e increas ingly s te l lar , p r o d u c i n g t h e classical slow ro-

t a t i n g e l l ip t icals . T h e y t e r m e d th i s t h e g a s / s t e l l a r c o n t i n u u m . Th i s g lobal 

d i c h o t o m y is also reflected in t h e b i m o d a l i t y of core morpholog ies of t h e 

h e t e r o g e n e o u s s a m p l e of local el l ipt icals obse rved w i th H S T . T h e low lumi -

nos i t y d isky galaxies have ' h a r d ' cores w i th a s teep s lope in t h e l u m i n o s i t y 

profile a t smal l r ad i i , whe reas t h e l uminous galaxies h a v e 'soft ' cores w i t h 

flat profiles a t smal l radi i (e.g. Fabe r et al. 1997). 

2 . C o m a C l u s t e r c o r e s 

In t h e g a s / s t e l l a r c o n t i n u u m p a r a d i g m , one would expec t t h a t in t h e o u t e r 

p a r t s of a c lus te r i t is m o r e likely t h a t t h e las t merge r was gaseous t h a n 

in i t s c e n t r a l reg ions . There fo re , a t fixed luminos i ty , t h e r e shou ld be m o r e 

ga lax ies w i t h ' h a r d ' cores in t h e ha lo of t h e c lus ter t h a n in t h e c lus te r 

c e n t r e . T o t es t t h i s h y p o t h e s i s , we used W F P C - 2 on t h e H S T t o su rvey 

a c o m p l e t e m a g n i t u d e l imi ted sample of el l ipticals in t h e core of C o m a , 
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Figure 1. The slope of the luminosity profile at 0.015 R e as function of absolute 
V-magnitude of the galaxy. The Coma core sample is indicated by circles, the Coma 
halo sample by squares and the Faber et al. (1997) sample by crosses. Upper limits are 
indicated by arrows for some dusty galaxies and for galaxies with R e < 3.5". 

t o g e t h e r w i t h a r e p r e s e n t a t i v e s amp le d r a w n from t h e c lus ter ha lo , t o de-
t e r m i n e t h e e n v i r o n m e n t a l rô le in shap ing cores . F o u r t e e n ou t of t h e 46 
ga lax ies show clear d u s t l anes a n d r ings (evenly d i s t r i b u t e d a m o n g c lus te r 
c e n t r e a n d ha lo ga lax ies ) , a n d we have no t considered these in ou r ana lys i s . 

W e used a n o n - p a r a m e t r i c m e t h o d similar t o t h a t used by G e b h a r d t et 

al (1996) t o i nves t iga t e t h e i nne r s lope of t h e luminos i ty profile. F i g u r e 1 
shows th i s s lope , -dlog(I)/dlog(r) a t 0.015 R e , as funct ion of m a g n i t u d e 
for all s a m p l e s . T h e d i s t r i bu t ion of t h e i nne r s lope p a r a m e t e r of t h e C o m a 
c e n t r e a n d t h e C o m a ha lo s a m p l e a re very s imilar . T h e s a m e holds t r u e for 
a n y o t h e r c o m p a r i s o n of core p a r a m e t e r s . A p p a r e n t l y , e n v i r o n m e n t h a s n o 
inf luence on d e t e r m i n i n g core morphology . 

T h e C o m a s a m p l e also shows no apprec iab le b i -moda l i t y in F ig . 1, con-
t r a r y t o t h e F a b e r et ai (1997) s a m p l e , which has a clear deficiency of 
ga lax ies w i t h -dlog(I)/dlog(r) = 0 . 4 5 - 0 . 7 . O u r slope p a r a m e t e r is la rge ly 
r e so lu t ion i n d e p e n d e n t , so t h e fact t h a t t h e Fabe r et ai s amp le is on aver-
age m u c h nea r e r ( b u t obse rved w i t h t h e pre- refurbished H S T ) should n o t 
effect o u r r e su l t s . I t seems unlikely t h a t t h e C o m a a n d N u k e r samples a r e 
d r a w n from p o p u l a t i o n s w i th t h e s a m e in t r ins ic core p r o p e r t i e s . 
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