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

W e p r e s e n t a m o d e l a imed t o r e p r o d u c e t h e infrared b r ig tness d i s t r ibu-

t ion of t h e Ga laxy , as observed by t h e C O B E - D I R B E e x p e r i m e n t , a n d 

by t h e J a p a n e s e ba l loon flights (eg. Hayakawa et a l . , 1981) . Based on t h e 

disk b r i g h t n e s s profiles of a s ample of spiral ga laxies , a n d on t h e obse rved 

b r i g t h n e s s d i s t r i bu t i on of b a r s , we a d o p t e d new m a t h e m a t i c a l express ions 

t o r e p r e s e n t each c o m p o n e n t (bu lge , ba r , disk, spi ra l a r m s ) . 

2 . T h e b a s i c m o d e l 

T h e desc r ip t ion of t h e s te l lar p o p u l a t i o n s (dens i ty of s t a r s as a funct ion 

of spec t r a l t y p e a n d l uminos i t y class) a n d of t h e in te r s te l l a r ex t i nc t i on 

d i s t r i b u t i o n , is t h e s a m e of Or t i z a n d Lép ine , 1993. W e used t h e M o n t e 

C a r l o m e t h o d t o g e n e r a t e spa t i a l d i s t r i bu t ions of s t a r s , accord ing t o t h e 

a d o p t e d m a t h e m a t i c a l express ions for each c o m p o n e n t of t h e Ga laxy . T h e 

fluxes of t h e s t a r s were t h e n a d d e d in a grid in ga lac t ic coo rd ina t e s , t a k i n g 

i n t o a c c o u n t t he i r d i s t ances from t h e Sun a n d t h e in te r s t e l l a r ex t i n c t i o n . 

T h e m a i n c o m p o n e n t s of t h e Ga laxy were descr ibed as follows. T h e dens i ty 

of t h e bu lge , for each s p e c t r a l t y p e s, is given by : 

n(r,s) = k(s) 
r(r + a ) 3 (1) 
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W h e r e α is a scale-size. For t h e disk, we use a difference of two rad ia l ly 

dec reas ing e x p o n e n t i a l s : 

rii(r,z,s) = Ci(s)(e~^ - e^r)sech2(^) (2) 
Hi 

w h e r e a is t h e sca le- length a n d β t h e scale-height . W e use t w o such d isks , 

w i t h sca le -he ights 100 pc and 400 pc respect ively. W e have t es ted t he se 

express ions on m a n y galaxies , by i n t e g r a t i n g equa t i ons (1) a n d (2) a long 

t h e l ine-of-sight . T h e spira l a r m s have the i r r ad ius given by : 

Pspi = q-exp[(e - e0)tan(i)} (3) 

in t h e in te rva l p\ < pspi < p2, w i th a Gauss i an d i s t r i bu t ion of s te l lar dens i ty 

a r o u n d t h e r a d i u s pspi\ 

η(ρ,θ,ζ) = ngexp[-(p - pspi)
2Ιη2]εχρ(-ζΙβχ) (4) 

T h e i n t e r n a l s t a r t i n g po in t of t h e a r m s is p\ — 2.5 k p c . T h e b a r is desc r ibed 

as a G a u s s i a n d i s t r i b u t i o n of s t a r s s imilar t o t h e a r m s , e x t e n d i n g 2.5 kpc 

each s ide of t h e ga lac t ic cen te r . Following t h e m o d e l of A m a r a l a n d Lép ine 

(1997) , we cons ider 4 a r m s ; t w o of t h e m s t a r t a t t h e ex t r emi t i e s of t h e b a r . 

3 . R e s u l t s 

W e o b t a i n e d a g o o d fit of t h e infrared b r igh tness d i s t r ibu t ion of t h e Ga laxy , 

t a k e n from t h e C O B E - D I R B E e x p e r i m e n t s a n d t h e J a p a n e s e b a l o o n flights. 

T h e m a i n conclus ions a re t h e following: l ) T h e r e is n o reason for t h e disk 

be ing e x p o n e n t i a l down t o t h e cen te r of t h e Ga laxy , in t h e region of t h e 

bu lge . A good fit of e x t e r n a l galaxies a n d of t h e Ga laxy is o b t a i n e d w i t h 

E q u a t i o n (2 ) , which co r r e sponds t o a d i s t r i bu t ion wi th a hole in t h e cen te r 

of t h e disk. 2 ) B a r s in e x t e r n a l galaxies a re no t well r ep re sen t ed by t r i -

axia l sphe ro ids . A b a r is a flat e longa ted s t r u c t u r e , d is t inc t from t h e inne r 

bu lge , which is a sphero id . 3 ) T h e b a r of t h e Ga laxy , seen a lmos t edge-on , is 

cons i s t en t w i t h t h e 4 a r m s spiral s t r u c t u r e descr ibed by A m a r a l a n d Lép ine 

(1997) . T w o of t h e a r m s s t a r t a t t h e ex t r eme t i e s of t h e b a r . 4) T h e G a l a x y 

h a s n o r ing . T h e m a x i m u m a t 1=30° is a t a n g e n t i a l d i rec t ion t o one of 

t h e sp i ra l a r m s . 5 ) T h e m a x i m u m of t h e r o t a t i o n curve a t 300 p c is due t o 

c i rcular r o t a t i o n a r o u n d t h e inner bu lge . 
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