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

Sofue (1996 , 1997) p r e s e n t e d a c c u r a t e r o t a t i o n curves of n e a r b y ga lax ies , 

wh ich a r e a lmos t comple te ly s ampled from t h e inner t o o u t e r reg ions . T h e 

consp icuous c o m m o n fea tu re of t h e r o t a t i o n curves is a s teep rise a t t h e 

inne r bu lge . T h e rise sugges ts a c o m p a c t mass ive c o n c e n t r a t i o n nea r t h e 

nuc leus (Sofue 1996). T h e s t u d y of t h e l ight d i s t r ibu t ion a t t h e i nne r bu lge 

d e m a n d s a c c u r a t e surface p h o t o m e t r y a t near- inf rared wave leng ths , whe re 

dus t ex t i nc t i on is m u c h less effective t h a n in t h e op t ica l . Mos t of Sofue's 

s amp le s a re n e a r b y la rge galaxies , so t h a t obse rva t ions wi th a wide field 

view is clue t o c o n s t r u c t i n g rel iable l ight d i s t r i bu t ion mode l s . 

2 . O b s e r v a t i o n s a n d R e d u c t i o n 

W e selected 9 spira ls from Sofue's samples (M 8 1 , IC 342, N G C 2 8 4 1 , 2903 , 

3198, 4303 , 4258 , 4736, 5907) . T h e morphologica l t y p e ranges in Sab -
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Sc. T h e obse rva t ions were m a d e in J a n d H b a n d s wi th a near - inf ra red 

c a m e r a a t t a c h e d t o t h e 105 cm S c h m i d t te lescope a t t h e Kiso O b s e r v a t o r y . 

T h e a r r a y is 1040 X 1040 P t S i C S D suppl ied by Mi t sub ish i Co . T h e field of 

view is 18.4 ' χ 18.4 ' w i t h a reso lu t ion of l . l / ; pe r pixel . Mos t of ou r s amples 

( excep t M 81 a n d IC 342) a re covered by one f rame. 

A two-d imens iona l decompos i t ion scheme was appl ied t o t h e s a m p l e 

ga lax ies t o d e c o m p o s e t h e ga laxy i n t o a disk a n d a bu lge . We basical ly 

a s s u m e a 1/4-law bulge a n d a e x p o n e n t i a l disk. T h e c o n t r i b u t i o n t o t h e 

c i rcular veloci ty from t h e bulge a n d disk po t en t i a l s can b e o b t a i n e d on t h e 

a s s u m p t i o n of a c o n s t a n t mass- to- l igh t r a t i o for each c o m p o n e n t . W e fit t h e 

m o d e l r o t a t i o n curve t o t h e obse rva t ion by chang ing disk a n d bulge M / L ' s . 

Here we ignore a ha lo c o m p o n e n t because t h e con t r i bu t ion nea r t h e bu lge 

region is negl igible . 

3 . R e s u l t s 

T h e i n n e r r ise of t h e r o t a t i o n curves except for M 8 1 a n d N G C 4258 is well 

r e p r o d u c e d by t h e observed bulge l ight w i th a c o n s t a n t M / L . No a d d i t i o n a l 

mass ive c o m p o n e n t s a re i nd i ca t ed in t h e bu lge . A l t h o u g h t h e smal l devia-

t ion f rom t h e obse rva t ion can be seen, i t m a y b e due to inner fine s t r u c t u r e s 

like b a r or r ing . 

T h e mass - to - l igh t r a t ios of t h e bulges r ange from 0.12 t o 3.0 a n d from 

0.6 t o 3.2 in J a n d H b a n d s , respect ively. T h e r e is no clear morpho log ica l 

d e p e n d e n c e . J a b l o n k a a n d A r i m o t o (1992) ca lcu la ted t h e mass - to - l igh t ra-

t io of spi ra l galaxies in t h e p resen t epoch in t h e b lue a n d H b a n d s us ing 

a chemica l a n d p h o t o m e t r i c evo lu t ion m o d e l w i t h a t w o - c o m p o n e n t bulge-

disk s y s t e m . Bulge s t a r s a re formed from p r imord i a l gas in the i r m o d e l . 

The re fo re , M / L of t h e bu lge is expec ted to be in very n a r r o w r ange f rom 

1.7 (Sa ) t o 2.3 (Sd) in H b a n d . However , ou t resul t is wide - rang ing . T h e 

or igin of t h e va r ie ty is still u n k n o w n . D u s t ex t inc t ion m a y p r e v e n t accu-

r a t e m o d e l i n g of t h e l ight d i s t r i bu t i on even in near- inf rared l ight or t h e 

a s s u m p t i o n of t h e p u r e c i rcular r o t a t i o n m a y be d o u b t e d by a s y m m e t r i c 

fine s t r u c t u r e s or non-c i rcu la r m o t i o n of gas a t t h e inner ga laxies . 
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