
. -  

TYPICAL MOTIONS I N  MULTIPLE SYSTEMS 

Joanna  Anosova 
As t ronomica l  O b s e r v a t o r y  

Leningrad  U n i v e r s i t y  
USSR 

I n  v e r y  o l d  t i m e s ,  p e o p l e  coun ted  - o n e ,  t w o ,  many. I want 

t o  show you now t h a t  t h e y  were r i g h t ,  

Let’s  c o n s i d e r  t h e  mot ions  of i s o l a t e d  b o d i e s :  

1. N = 1 - s i m p l e  mot ion;  

2. N = 2 - K e p l e r i a n  o r b i t s ;  

3 .  N = 3 - t h i s  is t h e  d i f f i c u l t  problem. I n  g e n e r a l ,  t h i s  

problem can  be s t u d i e d  o n l y  by computer s i m u l a t i o n s .  

W e  s t u d i e d  t h i s  problem o v e r  many y e a r s  (see, e .g . ,  Agekian 

and Anosova, 1967; Anosova, 1986,  1 9 8 9 a , b ) .  Our p r i n c i p a l  r e s u l t  

is: t w o  b a s i c  t y p e s  of dynamics t a k e  p l a c e  i n  t r i p l e  sys t ems .  

The f i r s t  special  t y p e  - t h e  s t a b l e  h i e r a r c h i c a l  s y s t e m s  w i t h  t w o  

almost K e p l e r i a n  o r b i t s .  The second g e n e r a l  t y p e  - t h e  u n s t a b l e  

t r i p l e  s y s t e m s  w i t h  c o m p l i c a t e d  mot ions  of t h e  b o d i e s .  By random 

c h o i c e  of t h e  i n i t i a l  c o n d i t i o n s ,  by t h e  Monte-Carlo method, t h e  

s t a b l e  sys t ems  compr ised  a b o u t  -10% of t h e  examined cases, t h e  

u n s t a b l e  sys t ems  compr ised  t h e  o t h e r  -90% of cases u n d e r  

c o n s i d e r a t  i o n .  

4 .  N > 3 - t h e  s t u d i e s  of dynamics of such  sys t ems  by 

computer  s i m u l a t i o n s  show t h a t  w e  have i n  g e n e r a l  a l so  t h e  

mot ions  r o u g h l y  as a t  t h e  cases 1 - 3 w i t h  t h e  r e l a t i v e  n e g a t i v e  

or  p o s i t i v e  e n e r g i e s  of t h e  b o d i e s .  
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Our moving picture shows the typical trajectories of the 

bodies in unstable triple systems of the general type of 

dynamics. Such systems are disrupted always after close triple 

approaches of the bodies. These approaches play a like role the 

gravitational slingshot. Often, the velocities of escapers are 

very large. On the other hand, our move shows also the dynamical 

processes of a formation, dynamical evolution and distruption of 

the temporary wide binaries in triples and a formation of final 

hard massive binaries in the final evolution of triples. 

The move “Dynamical evolution of triple systems” was shown. 

At end, I want to say that the various intensive studies in 

the field of extragalactic astronomy carried out at the Leningrad 

University of Astronomical Observatory during many years. Now, 

we thanks very much the Scientific Organizing Committee of the 

Colloquim No. 124 of the IAU and in special Dr. J, Sulentic on 

this beautiful possibility to participate at this very 

interesting meeting. 
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DISCUSSION 

Irlamon: A r e  a l l  your  par t ic les  p o i n t  masses or have you t r i e d  
e x t e n d e d  masses? D o  you f i n d  t h a t  i n  t h e  case of ex tended  
o b j e c t s  you have fewer par t ic les  e s c a p i n g ?  

Anosova: W e  have i n  some i n s t a n c e s  used e x t e n d e d  mass 
d i s t r i b u t i o n s  such  as m = r. The answer t o  your  second q u e s t i o n  
is yes .  The q u a l i t a t i v e  e v o l u t i o n  of such  s y s t e m s  is c o n s e r v e d ,  
b u t  t h e  v e l o c i t i e s  of t h e  e s c a p i n g  p a r t i c l e s  are less ( d e c r e a s e s )  
as t h e  v e r y  close t r i p l e  approaches  of t h e  b o d i e s  t a k e  h o t  p l a c e .  

63 I 


