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Abstract: w e a n a l y z e t h e e v o l u t i o n of t h e l u m i n o s i t y f u n c t i o n of ga l ax i e s 

u s i n g t h e C D M m o d e l in n u m e r i c a l s i m u l a t i o n s . T h e r e is a n o b s e r v a t i o n a l excess 

i n t h e n u m b e r c o u n t s of ga lax ies p e r s q u a r e d e g r e e i n t h e b l u r b a n d N& (i .e . A P M , 

M a d d o x et al. 1990) . Seve ra l a u t h o r s h a v e t r i e d t o r e p r o d u c e i t t r y i n g t o fit t h e 

o b s e r v a t i o n s . O u r m o d e l a s s u m e s a n i n s t a n t a n e o u s s t a r f o r m a t i o n r a t e ( S F R ) 

p r o p o r t i o n a l t o a p o w e r of t h e loca l dens i ty . A 's ingle s t a r b u r s t ' is p r o d u c e d 

e a c h t i m e s t e p a n d w e follow t h e e v o l u t i o n of t h e l u m i n o s i t y a n d co lour of e a c h 

' s t e l l a r g r o u p ' . T h e ga lax ie s a r e ident i f ied w i t h a d e n s i t y c r i t é r i u m . W e c o m p u t e 

U ,V,B,K co lours a n d N& a n d o u r r e s u l t s a g r e e q u i t e wel l w i t h o b s e r v a t i o n s . 

Model and simulations 
W e h a v e u s e d a P M c o d e w i t h a 1 2 8 3 g r i d in t h e s i m u l a t i o n s . E a c h p a r t i c l e 

h a s d a r k m a t t e r a n d gas t h a t c a n m a k e s t a r s (Ω* ~ 0 . 0 1 5 ) . I t s t o t a l m a s s is of t h e 

o r d e r of 7 . 6 x 1 0 9 M©. W e h a v e s t u d i e d t h e e v o l u t i o n of 200000 p a r t i c l e s in a c u b e 

of 28 M p c . T h e in i t i a l f l u c t u a t i o n s p e c t r a c o r r e s p o n d s t o a C D M u n i v e r s e ( B o n d 

& E f s t a t h i o u , 1986) w i t h d e n s i t y p a r a m e t e r Ω = 1 , b a r y o n f r ac t ion = 0 . 1 , a n d 

p r e s e n t H u b b l e c o n s t a n t H 0 = 5 0 k m s _ 1 M p c _ 1 . T i m e u n i t : 1 . 0 9 x 1 0 9 y e a r s . 

W e h a v e a n a l y z e d seve ra l s i m u l a t i o n s w i t h different i n i t i a l c o n d i t i o n s . W e 

iden t i fy ' g a l a c t i c h a l o e s ' i n e a c h t i m e s t e p a c c o r d i n g t o a c r i t e r i a of m a x i m a l 

d e n s i t y (see M o s c o n i et al., 1994) . W e c a l c u l a t e m a s s , l u m i n o s i t y in different b a n d s 

a n d c i r cu l a r ve loc i t i es a t different r edsh i f t s . F o r e a c h t i m e s t e p w e a p p r o x i m a t e t h e 

l u m i n o s i t y func t ion v a r y i n g t h e p a r a m e t e r s M% a n d a of t h e S c h e c h t e r f u n c t i o n 

(1976 ) : 

φ(χ)άχ = φ*χα exp(—x)dx 

w h e r e 

χ = i o 0 4 W - M ) _ a n d M * B = - 0 . 7 2 z - 21 .18 

a n d 

a = - 1 . 3 5 * - 1.5 

.. W e h a v e c a l c u l a t e d t h e n u m b e r of ga lax ies p e r s q u a r e d e g r e e p e r a p p a r e n t 

m a g n i t u d e i n t e r v a l , i n t e g r i n g S c h e c h t e r func t ion w i t h t h e o b t a i n e d p a r a m e t e r s 

for e a c h ζ for a fixed a b s o l u t e m a g n i t u d e BJ: 
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— = μΙΙφ{Βό,ζ)Ρ{ζ)9{ζ)άζάΒί 

w i t h q 0 = 0 . 5 . W e o b t a i n a p p a r e n t m a g n i t u d e s f rom: 

3 3 2 .3026 v ; 

W e h a v e a d o p t e d a l i nea r a p r o x i m a t i o n for t h e K ( z ) c o r r e c t i o n ( f rom P e n c e 

d a t a , 1970) , a n d w e h a v e o b t a i n e d : 

K(z) = 3 .2z 

a v e r a g i n g ove r t h e different m o r p h o l o g i c a l t y p e s . 

Results 
W e s h o w o u r r e s u l t s s u p e r p o s e d t o o b s e r v a t i o n s ( F i g u r e 1 ) . T h e r e s u l t s of t h e 

s i m u l a t i o n s s h o w a s t r o n g e v o l u t i o n in t h e l u m i n o s i t y of ga lax ie s a t low r e d s h i f t s . 

T h i s is a v e r y s i m p l e m o d e l a n d a b e t t e r t r e a t m e n t s h o u l d i n c l u d e e n e r g y in j ec t ion 

d u e t o s u p e r n o v a e , a b e t t e r n u m e r i c a l r e s o l u t i o n , a n d a different c o n s i d e r a t i o n of 

t h e ga s a n d d a r k m a t t e r ; w e a r e w o r k i n g o n t h e inc lus ion of s t a r f o r m a t i o n in a 

S P H - A P 3 M c o d e ( A b a d i et a\., t h i s v o l u m e ) . 

• Shanks 84 
a Koo 81 

' * > * · „ 0 * * Tyson 

* Metcalfe 89 

* Shanks 89 

« Heydon-Dumbleion89 

* Peterson 86 

* Peterson 79 

Ο J * Τ 81 

* Infante β6 

ο Metcalfe 90 

20 

bj total mognitude 

F i g u r e 1 
[Γ) Mo «vciuîidh möciri 

Θ Eve>Lub<*i model 

References 
B o n d . J . R . a n d E f s t a t h i o u , G. 1984, A p J ( L e t t e r s ) , 2 8 5 , L 4 5 . 

M a d d o x , S.J . , S u t h e r l a n d , W . J . , E f s t a t h i o u , G. , Loveday , J . a n d P e t e r s o n , B . 

A . 1990 , M N R A S , 2 4 7 , 1. 

M o s c o n i , M . , T i s s e r a , P . a n d A b a d i , M . 1994, Numerical Simulations in As-
trophysics, ed . b y J . F r a n c o , S. L i z a n o , L . A g u i l a r a n d E . D a l t a b u i t ( C a m b r i d g e 

U n i v . P r e s s ) , 6 3 . 

P e n c e , W . 1976 , A p J . , 2 0 3 , 39 . 

https://doi.org/10.1017/S0074180900110502 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900110502

