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S t a r b u r s t p h e n o m e n a in i n t e r a c t i n g a n d merg ing galaxies have b e e n one 

of t h e m o s t widely inves t iga ted sub jec t s in t o d a y ' s ga lac t ic a s t r o n o m y . O n 

t h e t h e o r e t i c a l s ide , a l a rge b o d y of n u m e r i c a l s tud ies have been pe r fo rmed 

in o r d e r t o i n t e r p r e t avai lable obse rva t iona l d a t a . N u m e r i c a l s imula t ions 

h a v e b e e n a d v a n c e d t o t h e po in t whe re t h e y can inc lude in te r s t e l l a r m e d i u m 

( I S M ) a n d s t a r fo rma t ion process . 

M o s t n u m e r i c a l s imula t ions t r y t o m o d e l t h e in te r s t e l l a r m a t t e r as a 

c o n t i n u o u s fluid a n d use t h e S m o o t h e d Pa r t i c l e H y d r o d y n a m i c s ( S P H ) as 

t h e n u m e r i c a l code . A l t h o u g h t h e S P H seems t o b e fully t e s t e d from t h e 

n u m e r i c a l po in t of view, use of i t can no t necessar i ly be just i f ied, cons ider ing 

h i g h y c l u m p y n a t u r e of t h e a c t u a l I S M , mos t p a r t of which is occup ied b y 

m a s s i v e a n d d iscre te molecu la r or n e u t r a l hydrogen c louds . 

I h a v e used a n o t h e r desc r ip t ion of t h e I S M , namely , t h e so-called s t icky-

p a r t i c l e m o d e l a n d inves t iga t ed how t h e s t a r b u r s t charac te r i s t i c s d e p e n d 

on t h e p a r a m e t e r s specifying t h e gas cloud sys t em. In t h e s t i cky-par t i c le 

m o d e l , t h e I S M is mode l l ed as a sy s t em compr i s ing n u m e r o u s d i sc re te gas 

c louds , wh ich d i s s ipa te k ine t ic energy is m u t u a l inelas t ic collisions. O n e 

of t h e m o s t i m p o r t a n t phys ica l p a r a m e t e r s is t h e t imesca le of c loud-c loud 

coll is ions, r c o / , wh ich is in t u r n d e t e r m i n e d by a combina t ion of severa l fun-

d a m e n t a l p a r a m e t e r s such as t h e cloud r a d i u s , t h e cloud veloci ty d i spers ion , 

a n d t h e c loud n u m b e r dens i ty . 

In t h e m o d e l s p r e s e n t e d here ( F i g . l ) , rco\ h a s been var ied b e t w e e n 2 χ 1 0 7 

yr a n d 2 χ 1 0 9 y r , wh ich b racke t s observa t iona l ly inferred values for ou r 

G a l a x y . As F i g . l i nd i ca t e s , t h e m a x i m u m s t r e n g t h of t h e s t a r b u r s t a n d 

t h e e p o c h of t h e m a x i m u m d e p e n d on t h e c loud-cloud collisional t imesca le 

s t rong ly . As rco\ increases , t h e peak s t a r fo rmat ion r a t e decreases a n d t h e 

e p o c h of t h e p e a k ac t iv i ty is delayed. T h e m o d e l w i t h rco\— 2 χ 1 0 7 y r 

( d o t t e d l ine) shows p e a k s t a r fo rmat ion well before t h e two galaxies m e r g e , 

w h e r e a s t h e m o d e l w i t h rco\ = 2 χ 1 0 8 y r (solid Une) reaches t h e m a x i m u m 
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Figure 1. Star formation history in the three parabolic-and-prograde merger models 
between two gas-rich disk galaxies. The models are the same except for the radius of in-
dividual gas clouds. Different cloud sizes lead to different cloud-cloud collision timescales 
(root =2 x 10 7 ,2 χ 10 8 ,2 χ 10 9 yr for dotted, solid, and dashed lines, respectively). The 
epoch of merger (i.e., the epoch when two galaxy nuclei coalesce into one) is t ~ 7.5 in 
all the models. One time unit is rougly 108 yr, and the star formation rate is given in 
units of M^yr"1. 

s t a r b u r s t j u s t after t h e merge r is comple t ed . A con t inuous gas c o r r e s p o n d s 

t o t h e case in wh ich rco\ is inf ini tesimally smal l . There fore , a s t ronge r a n d 

ear l ier s t a r b u r s t is expec t ed in a S P H s imula t ion t h a n in a s t i cky-par t i c le 

s i m u l a t i o n , p r o v i d e d o t h e r m o d e l p a r a m e t e r s are iden t ica l . 

T h e r e su l t s p r e s e n t e d he re i nd ica t e clearly t h a t the starbursts triggered 

in galaxy mergers can have different characteristics depending on the small-

scale structure of the interstellar mediun contained in the merging galaxies. 
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