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Symmetry energy constraints from isospin transport:
Recent results from the INDRA-FAZIA apparatus
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Heavy-ion collisions at intermediate energies (20-100 MeV/nucleon) are an essential tool for probing the prop-
erties of nuclear matter in far-from-equilibrium conditions. Among other topics, they allow the investigation
of isospin transport phenomena, which can be interpreted within the framework of the Nuclear Equation of
State (NEoS). This area of research holds significant interest due to its implications in both nuclear physics
and astrophysics [1].

The INDRA-FAZIA apparatus [2] is particularly well suited to study such phenomena. The coupled apparatus,
operating at GANIL since 2019, combines the excellent identification capability of FAZIA, positioned at for-
ward polar angles to detect ejectiles in the quasiprojectile (QP) phase space, with the large angular coverage
of INDRA, which is useful to construct global variables for reaction centrality estimation.

Here, we report on the most recent results from the INDRA-FAZIA apparatus. The main focus will be on its
first experiment [3,4], which was aimed at studying isospin diffusion by comparing the results of the two
asymmetric reactions ***Ni+°%:5Ni with both the corresponding neutron rich and neutron deficient sym-
metric systems at Fermi energies, employing the isospin transport ratio technique [5].

The neutron-to-proton content of the heavy QP remnant, directly accessible thanks to the identification per-
formance of FAZIA, is exploited as an isospin observable to highlight the isospin equilibration between asym-
metric projectile and target. By applying the impact parameter reconstruction method proposed in [6], we
hereby provide a model-independent experimental evaluation of the degree of isospin equilibration taking
place in Ni-Ni collisions at 32~MeV/nucleon across varying reaction centralities.

This experimental result can be easily compared with the predictions of any transport model: in this presen-
tation, we also show a first comparison with BUU@VECC-McGill model predictions [7] assuming different
NEoS parametrizations, which represents a promising result in view of constraining the symmetry energy
behavior at sub- to saturation densities.
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