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1. Introduction

Recent observational searches suggest that the frequency of primordial bi-
naries in globular clusters may reach ~ 10% (see Hut et al. 1992 for a
review). Several different treatments conclude that primordial binaries are
effective in halting core collapse, supporting the core and driving the post-
core collapse expansion phase (Goodman & Hut 1989, McMillan et al. 1990,
1991, Gao et al. 1991, Heggie & Aarseth 1992, McMillan & Hut 1994). The
abundance and binding energy distribution have a direct impact on observ-
able characteristics of globular clusters such as the size of the core radius
(Vesperini & Chernoff 1994). In this analysis we have investigated how the
initial binary distribution function may be altered in the formation of a
cluster; the key question we have addressed is whether it is possible for
binaries, assumed to be primordial, to survive the birth of the cluster. A
detailed description of our results is in Vesperini & Chernoff (1995).

2. Results

We focus on an assumed phase of violent relaxation immediately after a
large, tidally truncated gas cloud has formed stars. If the initial ratio of
kinetic to potential energy of the system is smaller than 1/2 then the gross
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properties (radius, velocity dispersion) of the system undergo damped os-
cillations until a virialized state is reached. When binaries are present and
suffer collisional interactions within the cluster, their internal binding en-
ergy is an additional sink or source for changes in stellar translational en-
ergy. For the available binding energy to play a dynamical role in the cluster
evolution, binaries must interact collisionally. Collisional interactions occur
most rapidly at the point of maximum contraction when the background
stellar density and velocity dispersion are largest. As the velocity disper-
sion reaches very high values at the point of maximum contraction, even
binaries hard in the virialized system are soft and can be disrupted more
easily.

Using N-body simulations and analytic calculations we have examined
the binary destruction process during violent relaxation. The main conclu-
sions are:

1. There is no significant change in the gross cluster properties at the end
of violent relaxation due to the interaction between internal (binary)
degrees of freedom and translational degrees of freedom.

2. It is possible to identify a characteristic binding energy below which
the initial distribution is truncated. This cut-off binding energy, €cui,
scales with the number of particles in the system as €ct ~ N -1.19
and the hardness parameter for the cut-off energy as calculated in the
virialized system falls in all cases in the soft regime (z < 1).

3. Analytical calculations are in good agreement with results from N-
body simulations and show that ionization is the main destructive
process.

4. Some hardening of binaries with € > €., is observed in the N-body
simulations. This is not described by the thermally averaged rate co-
efficients. Cold initial conditions used for the simulations mean some
binaries are bound to the closest single particle. An interaction be-
tween the single particle and the binary is responsible for at least part
of the observed hardening.
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