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1 . P u r p o s e o f t h e t w o d i m e n s i o n a l l u m i n o s i t y d e c o m p o s i t i o n 

B e c a u s e it is i nev i t ab le t o lose some in format ion in t h e process of one di-

m e n s i o n a l l uminos i t y profile e x t r a c t i o n , we developed a two d imens iona l lu-

m i n o s i t y decompos i t i on m e t h o d in o rder t o e x a m i n e t h e s t r u c t u r e of ga laxy 

such as bu lge , b a r a n d spira l a r m s . 

2 . N u m e r i c a l p r o g r a m 

W e a s s u m e d de V a u c o u l e u r s ' l aw a n d e x p o n e n t i a l law for t h e l uminos i t y 

d i s t r i b u t i o n of bu lge a n d disk, respect ively. T h e in tens i ty profiles for bu lge 

a n d disk can b e descr ibed as ; 

w h e r e r is d i s t ance from t h e cen te r a n d θ is angle m e a s u r e d from t h e m a j o r 

ax i s . Us ing t h e n u m e r i c a l p r o g r a m we can d e t e r m i n e five u n k n o w n p a r a m -
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(a) (b) (c) (d) 

Figure 1. (a)observed image for NGC3344,(b)disk subtracted image,(c)bulge subtracted 
image, and (d)bulge and disk subtracted image. Because of very small bulge, (c) is not 
so different from (a). However, (b) and (d) show that NGC3344 has several large spiral 
arms, small elongated bulge component and inner ring-like struture. 

e te r s in e q u a t i o n s (1) t o (3 ) , d e n o t e d as J e , a ( 0 ) , re for bulge a n d Jo, h^O) 

for d isk . W e took t h e convergence cr i ter ion as 1 0 " 4 for each va lue . 

3 . Application to the observed galaxies 

W e app l i ed o u r p r o g r a m t o t h e ga laxies , E S O 5 9 8 - G 0 0 9 , N G C 1 5 1 5 a n d 

N G C 7 4 5 6 obse rved w i th 1-m reflector a t t h e M S S S O , Aus t r a l i a . However 

we found t h a t t h e va lues of t h e p h o t o m e t r i c p a r a m e t e r s d iverged , m a i n l y 

d u e t o h igh inc l ina t ion . T h u s we appl ied it t o t h e five spira l galaxies w i t h 

lower inc l ina t ion angles (i < 40 degrees) chosen from Frei et al.(1996). W e 

could d i s t ingu i sh nonsphe r i ca l bulges as well as spiral a r m s in N G C 3 1 4 7 

a n d N G C 3 3 4 4 ( s e e F igu re 1), a n d b a r s t r u c t u r e in N G C 4 3 9 4 , N G C 4 5 4 8 a n d 

N G C 5 8 5 0 . 

4 . Difficulties and solutions 

Since galaxies have bulges wi th var ious shapes ; ob l a t e , p ro l a t e a n d t r i ax ia l 

ones , successful bu lge fitting is qu i t e difficult. T h i s difficulty migh t b e solved 

by cons ide r ing p ro jec t ion effect of bulge s h a p e . If we consider b a r as a t h i r d 

c o m p o n e n t , t h e l uminos i t y m o d e l for t h e ba r is also requ i red . 
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