
R E S O L V E D N E A R - I R S U R V E Y O F T H E I N N E R G A L A X Y 

M. UNAVANE, G.GILMORE 

Institute of Astronomy, 

Cambridge CBS OHA, UK 

1 . O v e r v i e w 

T h e ana lys i s of resolved D E N I S (Deep Nea r Infra Red Survey of t h e Sou th -

e rn Sky) I ,J a n d Κ b a n d d a t a shows good evidence ( £ 3 σ ) in t h e J a n d Κ 

b a n d n u m b e r c o u n t s t o s u p p o r t t h e exis tence of a ki loparsec-scale b a r w i t h 

i t s m a j o r axis in t h e first q u a d r a n t . A s t a r by s t a r d e r e d d e n i n g of th i s Κ 

d a t a c o m b i n e d w i t h s u p p l e m e n t a r y n b L b a n d d a t a (3 .6μηι ) gives n u m b e r 

c o u n t c o n t r a s t s cons i s t en t w i t h low angle ( £ 20 degrees) b a r mode l s in t h e 

l i t e r a t u r e . 

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

T h e r e h a s b e e n recen t m o u n t i n g evidence (Gas k inema t i c s [e.g. B inney et 

a l . 1991], I R A S source a s y m m e t r i e s [e.g. M a t s u m o t o et a l . 1982] a n d surface 

p h o t o m e t r y [e.g. Dwek et al . 1995]) for a k i loparsec scale b a r in t h e cen t r e 

of o u r Ga l axy . However , t h e de tec t ion of cen t ra l a s y m m e t r i e s by a resolved 

s te l la r su rvey suffers from t h e m a j o r obse rva t iona l p r o b l e m of ex t inc t ion in 

t h e disc t o w a r d s t h e Ga lac t i c bu lge . By work ing in t h e n e a r inf rared , we 

can r e d u c e t h e ~ 4 0 m a g n i t u d e s of v isual ex t inc t ion t o ~ 4 m a g n i t u d e s a t K-

b a n d (2.2μιτι) a n d ~ 2 m a g n i t u d e s a t n b L (3 .6μπ ι ) . Obse rva t i ons in severa l 

w a v e b a n d s al low some a t t e m p t t o be m a d e t o d i sen tang le t h e effects of 

i n h o m o g e n e o u s dus t d i s t r i bu t ion from t h e g e o m e t r y of s te l lar d i s t r i b u t i o n s . 

3 . T h e D a t a 

W e use D E N I S d a t a t a k e n wi th in t h e cen t ra l 10° X 2° of t h e Ga lac t i c p l a n e . 

T h e p rocessed images were source e x t r a c t e d , a n d t h e t r ip l e t s of U K images 

were t r a n s f o r m e d t o fit one a n o t h e r . T h e t o t a l a r ea covered is 17.5 d e g 2 , 

a n d ~ 7 x l 0 5 sources a r e e x t r a c t e d in each b a n d t o m a g n i t u d e l imi t s of 
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Figure 1. Observed and model bar asymmetries. See text for details. 

a b o u t 17,15 a n d 13 in I ,J a n d K. Ex tens ive s imula t ions were ca r r ied ou t 

t o work o u t t h e comple teness funct ions for t h e var ious c o l o u r - m a g n i t u d e 

d i a g r a m s wh ich were poss ible . T h e n b L - b a n d d a t a were t a k e n a t U K I R T 

in J u l y 1996, for regions a t ^ = ± 2 ° a n d ± 4 ° , a t b = - 0 . 1 ° , a n d cover ing 277 

a r c m i n 2 in t o t a l , r e ach ing m a g n i t u d e 11—12. A b o u t 9 5 % of L - b a n d sources 

a r e m a t c h e d t o D E N I S K-sources , sugges t ing t h a t , for obse rva t ions of t h e 

Κ a n d M g i a n t s in t h e b u l g e / b a r , t h e ex t inc t ive dus t is p e n e t r a t e d in b o t h 

Κ a n d L. 

4 . R e s u l t s 

A c c o r d i n g t o b a r m o d e l s , t h e g rea t e s t a s y m m e t r i e s d u e t o b a r s t r u c t u r e 

shou ld occur a r o u n d ± 4 ° in l ong i tude (see f igure) . W e cons t ruc t a s imple 

d isk-only m o d e l . Us ing t h e m o d e l a n d t h e dus t t o del imit m a g n i t u d e r anges 

w h e r e t h e disk d o m i n a t e s , a n d where inner Ga lac t i c or b u l g e / b a r s t r u c t u r e 

d o m i n a t e s , we find, as e x p e c t e d , t h a t t h e I b a n d shows no a s y m m e t r i e s 

in n u m b e r c o u n t s (since , d u e t o t h e d u s t , i ts r ange is l imi ted t o t h e disk 

o n l y ) , a s t ronge r s ignal of a s y m m e t r y in t h e expec t ed sense in J , a n d a 

> 3 σ d e t e c t i o n in t h e K - b a n d . T h e combined Κ and n b L b a n d d a t a allow a 

s t a r - b y - s t a r d e r e d d e n i n g t o b e m a d e , which leads t o t h e a s y m m e t r y va lues 

s h o w n in t h e figure. T h e sense of t h e obse rved a s y m m e t r y is in a g r e e m e n t 

w i t h t h e m o d e l s , w i t h t h e d y n a m i c a l (Bli tz et a l . 1991; Binney e t a l . 1991) 

a n d newes t p h o t o m e t r i c m o d e l (B inney et al . 1997) be ing favoured . 
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