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W e s t u d y numer ica l ly t h e d y n a m i c a l evolut ion of mode l s of s te l lar sys-

tems which con ta in t w o heavy cen te rs of grav i ty a n d e x t e n d e d shells in-

side a n d a r o u n d o rb i t s of t hese b ina r i e s . Ini t ia l ly t h e b i n a r y c o m p o n e n t s 

su r rounded by n u m e r o u s smal l -mass par t ic les on shells w i th smal l in i t ia l 

velocities. I t is shown t h a t a t some m o m e n t of t i m e t h e r e is a col lapse of 

these par t i c les on t o t h e heavier c o m p o n e n t of t h e b inary . W e h a v e t h e 

s t rong i n t e r a c t i o n s of bod ies a t th i s t i m e . Frequent ly , t h e ' g r a v i t a t i o n a l 

s l ingshot ' effect occur s . F u r t h e r in t i m e , some p a r t of par t ic les which ini-

tially were o u t s i d e t h e b i n a r y orb i t e scape from t h e sys t em. O t h e r par t ic les 

are c a p t u r e d by b i n a r y c o m p o n e n t s forming in t h e cen te r a ' d u m b - b e l l ' b a r . 

Dur ing evo lu t ion of our mode l s different k inds of s t r u c t u r e s of s y s t e m s often 

are very s imilar t o t h e observed s t r u c t u r e s of ga laxies : spi ra l a n d el l ipt ical 

galaxies , i n t e r a c t i n g ga lax ies , different k inds of flows a n d j e t s . To ta l ly sys-

tems are e x p a n d i n g . F o r m a t i o n of different k inds of s t r u c t u r e s of galaxies 

depends on m o t i o n s of par t ic les w i th respec t t o t h e line of apses of t h e 

nuclear b i n a r y : 1. in t h e case of a lmos t o r t h o g o n a l m o t i o n ( t h e g rav i t a -

t ional s l ingshot effect), t h e s e par t ic les escape from sys tems a n d before an 

escape form o p e n e x p a n d i n g spirals ; 2. in t h e a l t e r n a t i v e case (smal l an-

gles of m o t i o n of t h e par t ic les w i th respec t t o th is l ine) , t hese par t i c les a re 

cap tu red b y t h e b ina ry c o m p o n e n t s ; 3 . in t h e i n t e r m e d i a t e cases , par t ic les 

form different k inds of flows like j e t s , r ings , close spirals e t c . 

Fig. I shows bas ic d y n a m i c a l m e c h a n i s m s for t h e fo rma t ion of va r ious 

nuclear j e t s a n d flows caused by s t rong in t e rac t ions wi th a b i n a r y nuc leus . 

This figure p r e sen t s t h e t ra jec to r ies of smal l m a s s bodies d u r i n g s t r o n g 

in te rac t ions wi th t h e cen te r of m a s s of a sy s t em. T h e filled circles show 

the t r a j ec to r i e s of escap ing par t ic les ; t h e o p e n squares show t h e m o t i o n s 

of par t ic les t h a t r e t u r n t o t h e cen te r of i ne r t i a of a sys t em after a failed 

ejection. O t h e r symbols show t ra jec tor ies of par t ic les t h a t form different 
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t y p e s of l a rge a n d smal l r ings ins ide a sys t em. A p a r t of t h e la rge circle 

in t h e n e g a t i v e q u a d r a n t (x < 0 , y < 0) shows t h e ini t ia l pos i t ions of t h e 

sma l l -mass pa r t i c l e s on a shell a r o u n d a mass ive b inary . T h e filled squa res 

show schemat i ca l ly t h e b o u n d a r i e s of regions of in i t ia l pos i t ions of pa r t i c les 

on a shell w i t h different k inds of final m o t i o n s . 
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