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235U fission fragment study with Falstaff at NFS

mardi 26 septembre 2023 09:25 (25 minutes)

D. Doré1), D. Ramos2), E. Berthoumieux1), J.-E. Ducret2),

X. Ledoux2), P. Marini2,3), S. Oberstedt4), J. Pancin2),

M. Ballul), P. Herran1), G. Kaur1), A. Letourneaul), T. Maternal), P. Miriot-Jaubert1),
B. Mom1), L. Thulliez1), M. Vandebrouck1), A.-M. Frelin2), P. Sharma2), I. Jangid2),
A. Cheboubbi5), O. Litaize5), O. Serot5), A. Porta6), M. Estienne6), M. Fallot6),

E. Bonnet6), J. Pépin6), L. Matthieu3), T. Kurtukian-Nieto3)

1) DPhN/Irfu, CEA/Saclay, Université Paris-Saclay, 91191 Gif-sur-Yvette, France

2) GANIL, Caen,14000, France

3) Univ. Bordeaux, CNRS, LP2I, UMR 5797, F-33170 Gradignan, France

4) European Commission, Joint Research Centre (JRC), 2440 Geel, Belgium

5) CEA, DES, IRESNE, DER, SPRC, Cadarache, 13108 St. Paul lez Durance, France

6) Laboratoire Subatech, University of Nantes, CNRS/IN2P3, Institut Mines Telecom Atlantique, 44307 Nantes,
France

diane.dore@cea.fr

Abstract: Nowadays the fission process still presents a great interest from both theoretical and experimental
points of view. New developments on microscopic calculations and expected improvements of nuclear reactors
are among the main motivations for new experimental programs devoted to the study of nuclear fission. The
FALSTAFF spectrometer aims at providing constraining data that may significantly contribute to an accurate
description of the fission process. In its future two-arm configuration, the goal of the FALSTAFF program will
be to determine the evolution of prompt neutron multiplicity and the fragment characteristics (mass, charge
and kinetic energy) as a function of the compound nucleus excitation energy, by studying neutron-induced
fission of specific actinides in the MeV range. Recently FALSTAFF in its one-arm configuration was used in
an experiment dedicated to the study of 235U(n,f) at NFS (Neutrons for Science, SPIRAL2/GANIL).

The white energy spectrum of incident neutron beam provided by reactions of deuterons on a thick 9Be
production target at NFS allows us to study 235U post-neutron evaporation fission fragments over the incident
neutron energy range from 0.5 to 40 MeV. The fragment velocities were measured thanks to two MWPC-SED
detectors giving access to the time and position of the fragments crossing an emissive foil while an axial
ionization chamber measured the residual energy and the energy loss profile of fragments. LaBr3 detectors
were coupled to FALSTAFF to provide an absolute time reference point allowing the determination of the
incident neutron energy. The evolution of the fragment characteristics can then be studied as a function of
the incident neutron energy.

In this paper, the motivations for the FALSTAFF@NFS experiment will be detailed and the experimental setup
will be described. Preliminary results for the fragment velocity, energy, mass and charge distributions will be
presented. Foreseen experiments at NFS will be discussed.
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