The nuclear matter free symmetry energy at 0.03< p/po<0
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We previously pointed out [ 1, 2] that measurements of nucleon and light cluster emission from
the participant matter which is produced in near Fermi Energy heavy ion collisions could be employed to
probe the EOS at low density and moderate temperatures where clustering is important. Our data
demonstrated a large degree of alpha clustering in matter with average proton fraction, Yp ~0.44,
densities at and below ~0.05 times normal nuclear density and temperatures of 4 to 10 MeV. Using these
data we derived experimental free symmetry energies in low density nuclear matter [1,2] The analysis
employed the isoscaling technique which compares yields for two systems with similar temperatures but
different N/Z ratios to determine the differences in chemical potentials and symmetry energy.

The NIMROD multi-detector at Texas A&M University has now been used to extend our
measurements of free symmetry energy to higher densities. Clusters production in collisions of 47A MeV
“Ar with *21#sn and *Zn with #'#*Sn was studied.. Thermal Coalescence model analyses have been
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FIG. 1. Free symmetry energy vs nuclear density. Lines show values calculated for T=4, 6 and 10
MeV. Grey circles indicate experimental data.
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employed to derive densities and temperatures. The preliminary results of the measurements are
presented in Fig. 1, where they are compared with predictions made using a model developed by G.
Roepke and collaborators [3].This model explicitly treats medium modifications of the cluster binding
energies. A paper on this work is in preparation.
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