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

R e c e n t l y it h a s been sugges ted t h a t some bulges are real ly disks ( K o r m e n d y 

1993) . He a rgues t h a t some bulges a re no t sphero ida l c o m p o n e n t s of s t eep 

l u m i n o s i t y d i s t r i b u t i o n like el l ipt ical galaxies b u t ac tua l ly p a r t s of flat d i sks , 

w h o s e c e n t r a l l uminos i t y profiles a re s t eeper t h a n t h e i n w a r d e x t r a p o l a t i o n 

of an e x p o n e n t i a l fit t o t h e ou t e r p a r t s . T h e exis tence of disk-l ike bulges 

s t rong ly s u p p o r t s t h e idea of disk secular evo lu t ion . 

B a s e d on a la rge s a m p l e of sp i ra l ga laxy images , I e x a m i n e be low s t ruc -

t u r a l cha rac t e r i s t i c s of bu lge c o m p o n e n t s in m o r e di rect way. T h i s work is 

b a s e d on t h e I -band C C D i m a g e l ib ra ry of 1355 s o u t h e r n spi ra l ga laxies (Sb 

a n d l a t e r H u b b l e t y p e , d i a m e t e r la rger t h a n 1.5 a r c m i n ) p rov ided by Prof. 

M a t h e w s o n ( M a t h e w s o n , Ford , a n d B u c h h o r n 1992). A two-d imens iona l 

d e c o m p o s i t i o n p r o c e d u r e , a n improved vers ion of t h e m e t h o d desc r ibed in 

B y u n a n d F r e e m a n (1995) , was appl ied t o images t o e x t r a c t s t r u c t u r a l pa-

r a m e t e r s of bu lge a n d disk c o m p o n e n t s , sca le length p a r a m e t e r s , a n d s h a p e 

p a r a m e t e r s for bu lge a n d disk. Since th is work is focused on t h e bu lge 

c o m p o n e n t , galaxies w i th weak or no bulges (B/D < 0.05) were r e m o v e d 

from t h e s a m p l e . Galax ies classified as ba r r ed spirals in E S O ca t a logue were 

also r e m o v e d b e c a u s e t h e p resence of a s t r o n g b a r wou ld bad ly c o n t a m i -

n a t e bu lge p a r a m e t e r s in t h e p resen t decompos i t i on scheme . F ina l s a m p l e 

cons is t s of a t o t a l of 491 galaxies . 

2 . T r u e F l a t t e n i n g , S c a l e l e n g t h a n d L u m i n o s i t y o f B u l g e s 

Since t h e v iewing inc l ina t ion of galaxies can be e s t i m a t e d from the i r disk 

ax ia l r a t i o s , w i t h a n a s s u m e d value of t r u e disk axia l r a t i o , t h e t r u e flatten-

ing of bu lge c o m p o n e n t can be der ived in a s t r a igh t fo rward m a n n e r . T h e 

i n spec t ion of t h e d i s t r i b u t i o n of in t r ins ic bulge axial r a t i o proves t h a t m a n y 
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bulges a r e close t o spher ica l . T h e y a re also m o r e easily seen a t lower incli-

n a t i o n s p r o b a b l y b e c a u s e it becomes m o r e difficult t o observe smal l bu lges 

a t h igh inc l ina t ions . A t h igh inc l ina t ions (i > 70° ) , t h e r e a p p e a r s t o b e 

a n excess of s o m e w h a t f l a t t ened bulges (c/a ~ 0.7); t h i s excess m a y cor-

r e s p o n d t o b o x y / p e a n u t s bulges f requent ly found in edge-on ga lax ies . N o 

such excess can b e found in t h e low inc l ina t ion g roup (i < 70° ) . Bulge axia l 

r a t i o s a n d the i r d i s t r i b u t i o n a p p e a r t o have no p a r t i c u l a r d e p e n d e n c e on 

H u b b l e t y p e s no r on t o t a l luminos i ty . T h e i r t r u e axial r a t i o r anges from 0.4 

t o 1.0 w i t h p e a k a t 1.0 for b o t h Sc a n d S b + S b c galaxies . W i t h o u t veloci ty 

d i spers ion i n fo rma t ion , I c a n n o t tell if flattened bulges a re sys t ema t i ca l ly 

colder t h a n spher ica l bu lges . 

T h e bu lge a n d disk sca le length p a r a m e t e r s , conver ted t o m e t r i c scale 

a s s u m i n g a n un i fo rm H u b b l e flow, show a pos i t ive cor re la t ion b u t w i t h sig-

nif icant s c a t t e r . S imi lar cor re la t ion was found by C o u r t e a u , de J o n g , a n d 

Broei ls (1996) a n d used as an evidence for bulges be ing p r o d u c t of disk 

secular evo lu t ion b e c a u s e the i r s lope of 0.08 was close t o t h e r a t i o of bu lge 

t o disk sca le leng ths of 0.1 p red ic t ed by s imula t ions . B u t m y sca le length cor-

re la t ion does n o t p rov ide s t r o n g s u p p o r t for t h e secular evolu t ion scenar io 

of bu lge fo rma t ion ; it ha s m u c h smal ler s lope a n d la rge s ca t t e r . 

Bulges a re on average a b o u t 2 m a g n i t u d e s fainter t h a n disks a n d lu-

m i n o u s disks h a v e genera l t e n d e n c y t o possess l u m i n o u s bu lges . B u t th i s 

co r re l a t ion is a lso w i t h a big s ca t t e r , which cor responds to a r ange of B/D 

va lues . A few galaxies h a v e bulges a lmos t as l u m i n o u s as disks whi le o t h e r s 

h a v e m u c h fa in ter bulges a t a given disk luminos i ty . Sc galaxies have gen-

era l ly fa in te r bulges t h a n Sb galaxies , b u t t h e sca t t e r in t h e cor re la t ion is 

a lso as l a rge as in S b . 

T h e r e is a genera l t e n d e n c y t h a t bigger l uminous disks have b igger 

l u m i n o u s bu lges ; b u t could it be t h a t bigger pro to-ga lax ies have evolved 

i n t o b igger disks a n d bulges? or t h a t bigger bulges have led bigger disk 

f o r m a t i o n ? T h e s c a t t e r m a y be a sign t h a t bu lge a n d disk fo rma t ion is no t 

s imple a n d m o r e t h a n one process is respons ib le . 
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