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   Heavy-ion induced reactions in the Fermi energy range are a quite unique probe to investigate
transport  properties :  nuclear  stopping,  thermalization  process,  isospin  transport,  also
thermodynamical properties via the study of the signals for phase transition (liquid-gas - first order
versus second order - critical phenomena) , and the establishment of the nuclear equation of state at
finite temperature [1-3]. This latter is indeed crucial in the astrophysical context of core collapse
supernovae and neutrons star mergers [4].  Generally, all these studies need to cover a broad range
of  nuclear  systems  in  terms  of  incident  energy  and  size  and  require  as  much  as  possible
experimental  systematic  studies  [5].  In  this  lecture,  I  will  present  a  general  overview  of  the
experimental results obtained so far during the last decades in the Fermi energy domain. I will also
discuss the hot topics under investigation and have a special focus on the experimental perspectives.

The lectures will be organized as follows : 

1. Introduction : some basic concepts on heavy-ion induced collisions in the Fermi energy domain,
methods for extracting results and qualifying uncertainties in an experimental context,

2. Dynamical features in heavy-ion induced collisions : from transport properties to thermal and
chemical equilibration, characterizing the path from pre-equilibrium toward equilibrium, constraints
brought for many-body dynamical models,

3. Thermodynamical properties : signals of phase transition in HIC at Fermi energy, phase diagram
of nuclear matter, spinodal instabilities in the low density region, isovector extension of the phase
diagram for asymmetric nuclear systems,

4.  Nuclear  equation  of  state :  probing  the  iso-scalar  and  iso-vector  sectors,  uncertainties  and
experimental constraints obtained from HIC, and perspectives from an experimental point of view.
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