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Abstract. We study some aspects of the restricted three-body problem when the mass parameter # is 
sufficiently small. First, we describe the global flow of the two-body rotating problem, # = 0, and we use it 
for the analysis of the collision and parabolic orbits when/~ > 0. Also we show that for any fixed value of 
the Jacobian constant and for any e > 0, there exists a #0 > 0 such that if the mass parameter/~ [0, #0], 
then the set of bounded orbits which are not contained in the closure of the set of symmetric periodic orbits 
has Lebesgue measure less than e. 

1. Introduction 

We cons ider  the c i rcular  p l ana r  res t r ic ted th ree -body  p r o b l e m  (usually, the res t r ic ted 

t h r ee -body  prob lem)  in a ro ta t ing  coord ina te  system q = (q l ,q2)  of  ro t a t i ona l  

f requency equal  to  1. In  this f rame we put  the larger  p r i m a r y  m~ of  mass  1 - / ~  at  the 

or igin and  the smal ler  p r i m a r y  m 2 of mass  p at  the pos i t ion  e 2 = ( - 1 , 0 ) .  

The  H a m i l t o n i a n  which governs  the  m o t i o n  of  the zero mass  par t ic le  m 3 is given by  

H =  IlpllZ/2+q2pl - q l p 2  -]lql] -1 + ~(llqll - ~ -  I tq -e=] t  -1 - P c )  (i.1) 

where  p = (p~, P2) are  the m o m e n t u m  var iables  conjuga te  to the q. I t  is clear  tha t  

C = - 2H is a first in tegral  of the H a m i l t o n i a n  system assoc ia ted  with H. This  in tegra l  

is cal led the Jacob i  integral .  No te  tha t  our  Jacob ian  cons tan t  differs f rom the usual  

in the cons tan t  # ( 1 -  #) (see [12]) .  

The  goal  of  this p a p e r  is to s tudy some aspects  of the res t r ic ted th ree -body  p r o b l e m  

as the mass  p a r a m e t e r  p is sufficiently small.  Firs t ,  in Sect ion 2 we descr ibe  the  g loba l  

flow of  the t w o - b o d y  ro ta t ing  p rob lem,  # = 0, and  use it, in Sect ion 3, for the analysis  

of  the col l is ion and  pa rabo l i c  orb i t s  when/~ is small  enough.  

A so lu t ion  of  the res t r ic ted  th ree -body  p rob l em has  a col l is ion with ml (resp. m2) 

in the ins tant  t o if the d i s tance  between m 3 and m~ (resp. m2) tends  to zero as t --* t o- 

O u r  ma in  results  a b o u t  the col l is ion orb i t s  are  the fol lowing two theorems.  

T H E O R E M  A. For the restricted three-body problem and for each value of  the 

Jacobian constant, the set of  orbits which end or begin at collision with m 1 or m z is 

topologically homeomorphic to a cylinder. 

T H E O R E M  B. For values of  the mass parameter # sufficiently small the following 
statements hold for the restricted three-body problem. 
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