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Study of Pygmy Dipole Resonance using neutron
inelastic scattering at GANIL-SPIRAL2/NFS : Status of
the analysis

Giant dipole resonance is a collective excitation mode of the nucleus that exhaust most of the dipole excitation
strength. But additionnal low lying dipole strength has been observed in neutron-rich nuclei, called the Pygmy
Dipole Resonance (PDR). Both experimental and theoretical studies [1,2,3] have been performed on the PDR,
which is often described as the oscillation of a neutron skin against a symmetrical neutron-proton core.

The study of the PDR is interesting in many ways: it allows to constrain the symmetry energy (a term in the
nuclear equation of state that drives the neutron skin and the description of nuclear matter in neutron stars)
[4], and predictions show that this mode can play a key role in the astrophysical r-process [5]. However no
coherent description on the nature of the PDR has been achieved yet.

In this context, the study of the PDR using a new probe, the neutron inelastic scattering reaction (n;n’y),
has been proposed. The high-intensity proton beam of the SPIRAL2 accelerator at GANIL [6], and the NFS
(Neutron For Science) facility [7] have made this study possible. The experiment to study the PDR in 140Ce
via the (n;n’y) reaction was performed in Sept 2022. The new generation multi-detector PARIS [8] has been
used for the detection of the y from the deexcitation of the PDR, and MONSTER modules [9] were set for the
scattered neutrons detection.

The characterization of the PARIS and MONSTER detectors and results on the elastic scattering will be pre-
sented, as well as preliminary results on the (n;n’y) channel.
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