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The lifetime, x, with respect to multifragmentation of highly excited nuclei is

deduced from the analysis of strongly damped Pb+Au collisions at 29 MeV/u. The
method is based on the study of space-time correlations induced by "proximity" effects
between fragments emitted by the two primary products of the reaction and gives the
time between the reseparation of the two primary products and the subsequent
multifragment decay of one partner.

Recently, much attention has been paid to the measurement of time scales in
nuclear fragmentation. Indeed, the knowledge of such quantities would be very
helpfull to identify the instabilities responsible for the disassembly of hot nuclei.

The present experiment was performed at the Ganil facility in the Nautilus
scattering chamber in which fragments (with atomic numbers larger than 8) were
detected in Delf and XYZT. To measure the life time T of a hot nucleus, we take
advantage of the distortions induced by Coulomb forces between the two partners of a
deep inelastic scattering. To this end, the system should be as heavy as possible and the
relative velocity in the entrance channel sufficiently low so that the "proximity"
effects can be enhanced due to long interaction time. In addition, the collision must
remain of a two-body type (we mean by this no complete or incomplete fusion). These
conditions are fullfilled in Pb+Au collisions at 29 MeV/u. Thus, we measure the
kinematical characteristics of the fragments emitted by one of the excited nucleus in
the Coulomb field of its partner. In the case of a very long time between separation
and subsequent decay of one of the two partners, one expects that the projection of the
velocities of the emitted fragments (estimated in their own center-of-mass) on the axis
connecting the two primary fragments should be forward-backward symmetric. Then
the distribution should be flat or it should have a minimum at 90 degrees, according
to the value of the angular momentum. By contrast, for a fast disassembly process, a
depletion around 0axis=O° is expected due to the strong Coulomb repulsion between
the fragments.
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Fig. 1: Comparison between the results of the
model described in the text (histograms) with
the experimental data corresponding to TKEL
larger than 2100 MeV. The value of x in each
panel corresponds to different time for the
disassembly of one of the two partners- Tjnter is
the time for reseparation of the two partners

as given by the trajectory calculations.

To quantify such an effect, we have
performed model simulations with the
event generator SIMON. The deep inelastic
scattering of the two incoming nuclei is
described in terms of standard trajectory
calculations with conventional nuclear,
Coulomb and centrifugal potentials. The
dissipation was taken into account with the
window formula. At a given time T (which
is the main parameter of the model), the
decay of one of the two partners is
considered by placing a three-fragment
partition in a compact configuration. The
post-dynamics of the decay process is then
considered by solving the equation of
motion for both the three fragments and
the heavy partner and by considering
secondary decays.

In fig. 1, we compare the results of the
model with the experimental angular
distributions associated with the most
central collisions for which £* is around 5
MeV/u. Several values of T have been
considered with respect to Tinter (the
interaction time); When the value of X is
increased, the agreement is better and
better and the data are best fitted with
values around T=tinter+150 fm/c. This
corresponds to about 300 fm/c after
maximum overlap of the two nuclei. This
rather large value suggests that nuclear
fragmentation in this energy range could
proceed through rather "gentle" shape
instabilities.
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