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In relativistic heavy ion collisions nuclear matter will be fast and 
atronaly compressed. The decompression, expansion and disassembly of such 
an excited system is discussed by 4 selfconslstent Hartree-Fock model 
The time dependence of the nuclear disassembly shows bubbles-cluster be­
havlour which arise from strong fluctuations of the one-body density. 
Mass spectra are shown and discussed. 

Consider a relativistic heavy ion collision forming a highly e.xcited and 
compressed nuclear system. How does such a system finally disassemble af• 
ter its expansion to the limits of dynamical stability7 How small or big 
are the stable nuclear fragments7 Up to now this problem bas been dis· 
cussed by quasi-static concepts, envoking a fraeza-out at :he 'cnd' of the 
expansion 1

•
1

• Even chemical dynamics in terms of rate equations2 may not 
make too much sense as the range of nuclear 'bonds' still exceed the spac­
ing among nucleons before break-up. 

Thus, tbere is a need for an entirely dynamical description of the decom­
pression and e.xpanison phase es it was suggested in ref. 4. Let us con· 
sider a field theoretical model. lt comprises three ingredients: a) the 
definition of the initial compressed nuclear system with temperature, b) 
the dynamics. that cranks this configuration through the instability re­
gion, and c) a counting procedure of the final stabla fragments. 
a: Ve assume a macrodynamical model which provides the information upon 
the one-body density matrix f1 (r,p) at time t=O the· starting time of the 
decompression and expansion phase. At this time the system is represented 
by an ensemble of pure states (Slater determinants), such that the ensem­
ble average reproduces f0

• 

b: Each of these pure states is propagated selfconsistently in its proper 
one-body field (like in TDHF) until stable fragments are built up. 
c: Fragments are defineđ and counted if the density exceeds 0.1 p'. 

Fig. 1: Sequence of density plots in a 2+1 dimensional calculation; T= SO

MeV and Tz 25 KeV are representing the two different momentum distrib­
utions. The initial compression is always equal 3 p1

• 
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As compared to ordinary mean field theories at finite temperature which 
treat the whole statistical ensemble in a single common mean field, here 
each individua! state evolves in its proper one•body field. Thus fluctu­
ations in the one•body field are calculated, which in turn generate the 
various forms the system can granulate. The fluctuations are caused by the 
high entropy (S:112 to 4) of the ensemble of pure atates. 

The time evolution of one comprasaed configuration ia displaced in figure 
1 •. Two differCLnt momentum distributions repreaenting a T• SO MeV and a Ta 
25 MeV pure atate of a spin•isospin aymmetric (40 particle) system are 
ahown. Clearly one sees that fragmenta are not produced during a aurface 
evaporation process. A fluid·bubbles-cluster behaviour'is the mora pre­
cise definition. 

The number of final fragments and especially the mass spectra are a sen• 
litive function of the excitation energy (see fig. 2). The binding effect 
included in the calculation are not only seen in the dynamics displayed in 
fig. l but also in the characteristic differences in the resulting mass 
spectra. Fig, 2 is discussed in ref. 5, 
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rig. 2: Hass spectra at four values of r and initial compression of 3p 0 

resulting from the ensemble average of thirty runs for each T. The spectra 
on the r.h.s. is extracted from 60 runs for each T. The figure contains 
from left to right: 
a: Spec:ra with spin-isospin dependent dependent force calculated with 40 

wave fun:tions. 
b: Spectra with no spin-isospin dependent force calculated with 40 wave­

functions . 
c: Spectra based on spin-isospin symmetric force calculated with 10 wave­

functions. 
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