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

N G C 5383 is a b a r r e d ga laxy of t y p e ( R ' ) S B ( r s ) b : pec w i th well deve loped 

d u s t l anes wh ich p rov ide va luab le in fo rmat ion a b o u t t h e d y n a m i c s of t h e 

ga laxy . I t is well k n o w n t h a t dus t l anes in b a r r e d spi ra l ga laxies r ep re sen t 

t h e loci of shock fronts which a re caused by t h e gas inflow dr iven by b a r 

p o t e n t i a l ( A t h a n a s s o u l a 1992) . However , de ta i led morpho logy of d u s t l anes 

d e p e n d s on t h e d i s t r i b u t i o n of masses in bu lge , disk, a n d b a r as well as 

b a r p a t t e r n speed . W e c o n d u c t e d a UBVRI and Ha surface p h o t o m e t r y 

a n d S P H s imu la t i ons for N G C 5383 t o inves t iga te t h e re la t ion b e t w e e n t h e 

m o r p h o l o g y of d u s t l anes a n d t h e d y n a m i c a l p rope r t i e s of b a r r e d ga laxies . 

2 . M o r p h o l o g y o f d u s t l a n e s 

T h e d u s t l anes of N G C 5383 show typ ica l charac te r i s t i c s of b a r r e d galaxies 

w i t h s t r o n g b a r . T h e d u s t l ane in t h e wes t e rn p a r t of t h e b a r is m o r e 

p r o n o u n c e d t h a n t h a t of t h e ea s t e rn ba r . T h e d u s t l anes r u n near ly para l le l 

t o t h e b a r axis w i t h offsets of ~ 10" from t h e m a j o r axis of t h e b a r t o w a r d 

t h e l e ad ing edge of t h e ba r . T h e y s m o o t h l y jo ined i n t o t h e inne r cu rved 

d u s t l anes wh ich r u n para l le l t o t h e nuc lea r spi ra l a r m s . T h e y are be s t seen 

in t h e B - b a n d images a n d a lmos t invisible in t h e I -band . 

3 · S P H s i m u l a t i o n s 

W e m a d e S P H s imula t ions t o u n d e r s t a n d t h e fo rmat ion a n d evo lu t ion of t h e 

d u s t l anes in N G C 5383 . W e a s s u m e d e x p o n e n t i a l disk, P l u m m e r spher ica l 

p o t e n t i a l for bu lge , l oga r i t hmic p o t e n t i a l for d a r k ha lo , a n d bi -axia l p o t e n -

t ia l ( L o n g & Mura l i 1992) for b a r c o m p o n e n t . T h e t o t a l m a s s a n d r a d i u s 
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Figure 1. Distribution of gas velocities in models with small bulge (left) and comparable 
masses in each component (right). 

of m o d e l ga laxies a re a s s u m e d t o be 2 χ 1 Ο η Μ 0 a n d 20fcpc, respec t ive ly 

w i t h Ω = (10 ~ 100)km/sec/kpc. 

4 . R e s u l t s a n d d i s c u s s i o n 

T h e s h a p e of d u s t l anes largely d e p e n d s on t h e f ract ion of bu lge m a s s a n d 

b a r p a t t e r n speed . T h e s t r a i g h t dus t lanes a re well deve loped in t h e m o d e l s 

w i t h sma l l bu lges a n d mode l s w i th c o m p a r a b l e masses in each c o m p o n e n t . 

B u t in m o d e l s w i t h mass ive bu lges , dus t lanes are h ighly cu rved . D u s t l anes 

w i t h low p a t t e r n speed also have curved s h a p e s . 

D u s t l anes fo rmed in c o m p a r a b l e m a s s models b e c o m e very weak after 

severa l d y n a m i c a l t i m e scales ( ~ 109yrs). T h e gas left over after d isso lu t ion 

of d u s t l anes p o p u l a t e s t h e x2 orb i t a n d m a k e t h e oval s t r u c t u r e s imilar t o 

t h e nuc l ea r region of N G C 5383 . 
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