
Abstract. Micro lens ing (μ—lensing) t o w a r d s t h e bu lge s t a r t e d ou t as a 

u n i q u e t e c h n i q u e of de t ec t i ng da rk ob jec t s in t h e Ga lac t i c disc ( b r o w n 

dwarfs ) by m e a s u r i n g a r a r e t r ans i en t b r i g h t e n i n g of one s t a r a m o n g mil-

l ions of s t a r s in t h e Ga lac t i c bu lge (Paczynsk i 1991). More t h a n 200 even t s 

h a v e b e e n d e t e c t e d t o w a r d s t h e Bulge since 1993 by t h e D U O , M A C H O , 

O G L E e t c . su rvey t e a m s . B u t where are t h e lenses? Are t hey t ru ly da rk ob-

j e c t s or mere ly faint s t a r s? I show t h e resu l t s on t he mass func t ion , spa t i a l 

d i s t r i b u t i o n a n d d y n a m i c s of these observed lenses based on a d y n a m i c a l 

m o d e l of t h e G a l a c t i c b a r . 

I t is well d e m o n s t r a t e d by t h e C O B E / D I R B E infrared m a p s of t h e 

Ga l ac t i c p l a n e t h a t t h e cen t r a l region of t h e Ga laxy a p p e a r s sys t ema t i ca l ly 

b r i g h t e r a t / > 0° side t h a n / < 0° , as expec t ed from a t r i ax ia l b a r p o i n t i n g 

a t 15° — 45° from our l ine of s ight . Using a d y n a m i c a l m o d e l for t h e C O B E 

b a r ( Z h a o 1996) , we p red ic t t h a t lenses in t h e nea r side of t h e mass ive b a r 

a t t h e cen te r d o m i n a t e t hose in t h e disc a t half way t o t h e cen te r . Mos t of 

t h e lenses shou ld b e a t a b o u t 3 / 4 of our d i s t ance t o t h e cen te r . 

F i g . l shows t h a t p r e sen t day mass funct ions p roposed by K r o u p a , T o u t 

& G i l m o r e (1993) is roughly cons is ten t w i th t h e observed d i s t r i bu t i on w i th 

or w i t h o u t u p p e r a n d lower cutoffs; mode ls which con ta in m o r e t h a n 2 5 % 

b r o w n dwarfs a re ru led ou t a t a h igh confidence level. Th i s sugges ts t h a t 

in p r inc ip le one could observe t h e l ight from t h e lenses since t h e m e d i a n 

lens m a s s is O . I 6 M 0 , faint s t a r s above hyd rogen b u r n i n g l imi t O . O 8 M 0 , 

cons i s t en t w i t h Zhao , Rich & Spergel (1996) . 

Mos t p a r a m e t e r s of a lens (Diens,Viens,m/ens) a re unobse rvab l e . Dy-

n a m i c a l m o d e l s a re needed to s imu la t e these p a r a m e t e r s ( . D / e n s , Viens in a 

M o n t e - C a r l o fashion. T h e n from t h e observed event d u r a t i o n t0bs one can 
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Figure 1. shows the differential and cumulative distributions of the observed events 
in histograms and the prediction using mass functions with different fraction of brown 
dwarfs. Brown dwarf fraction has to be low. 

infer t h e lens m a s s func t ion accord ing to t h e re la t ion 

V2t2, 
miens OC —jf*. (1) 

T h e a b o v e e q u a t i o n sugges ts t h a t t h e lens m a s s can b e a s t r o n g funct ion of 

t h e s h a p e of t h e d e p r o j e c t e d b u l g e / b a r a n d i t s s t r e a m i n g m o t i o n . Unfor tu -

na t e ly i t is not poss ib le t o cons t r a in t h e v o l u m e dens i ty of t h e b a r uniquely 

from t h e C O B E / D I R B E m a p s (Zhao 1997 a n d references t h e r e i n ) , p a r t i c -

u lar ly , it is difficult t o d i s t inguish a m o n g a sequence of b a r mode l s r e l a t ed 

by a shea r t r a n s f o r m a t i o n in t h e l ine of sight d i rec t ion . T h i n long b a r s h a v e 

a shal lower p o t e n t i a l t h a n s l ight ly b a r r e d mode l s , a n d a lower veloci ty dis-

pe r s ion for t h e lenses a n d sources (Zhao & de Zeeuw 1997), so t h e infer ' 1 

lens m a s s h a s t o decrease (cf. eq. 1) t o fit t h e s a m e observed event r a t e . T h e 

m o d e l s we h a v e used a re self-consistent mode l s which fit b o t h t h e C O B E 

m a p a n d g a s / s t e l l a r d y n a m i c s . Such mode l s p red ic t t h a t m o s t of t h e lens 

a r e faint s t a r s a t t h e n e a r e n d of t h e b a r . 

R e f e r e n c e s 

Kroupa P., Tout C.A. &; Gilmore G. 1993, MNRAS, 262, 545 
Paczynski B., 1991, ApJ, 371, L63 
Zhao H.S., 1996, MNRAS, 283, 149 
Zhao H.S., 1997, MNRAS, submitted 
Zhao H.S., de Zeeuw P.T. 1997, MNRAS, submitted 
Zhao H.S., Rich R.M., Spergel D.N., 1996, MNRAS, 282, 175 

https://doi.org/10.1017/S0074180900084953 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900084953

