The study of gamma emission in the fission process

[bookmark: _GoBack]L. Qi1, J.N. Wilson1, M. Lebois1, I. Matea1, S. Oberstedt2, A. Oberstedt3, B. Laurent4, A. Chatillon4, G. Georgiev5, A. Göök2, A. Gatera2, C. Schmitt6, O. Serot7, B. Wasilewska8, D. Choudray3, A. Aldili9, A. Maj8, L. LeMeur10, P. Marini4, L. Morris11, D. Jenkins11, S. Courtin12, G. Fruet12, V. Nanal13, P. Napiorkowski14, M. Stanoiu15, F. Zeiser16, S.J. Rose16

1Institut de Physique Nucléaire, CNRS-IN2P3, Univ. Paris-Sud, Université Paris-Saclay, 91406 Orsay Cedex, France
2European Commission, Joint Research Centre, Directorate G for Nuclear Safety and Security, Unit G.2, 2440 Geel, Belgium
3Extreme Light Infrastructure-Nuclear Physics (ELI-NP)/Horia Hulubei National Institute for Physics and Nuclear Engineering (IFIN-HH), 077125 Bucharest-Magurele, Romania
4CEA, DAM, DIF, F-91297 Arpajon, France
5CSNSM Orsay, CNRS-IN2P3, Univ. Paris-Sud, Université Paris-Saclay, 91405 Orsay Cedex, France
6Grand Accélérateur National d'Ions Lourd, Bd Henri Becquerel, BP 55027 - 14076 CAEN Cedex 05, France
7CEA, DEN-Cadarache, F-13108 Saint-Paul-lez-Durance, France
8The Henryk Niewodniczański Institute of Nuclear Physics, 31-342 Krakow, Poland
9Department of Physics and Astronomy, Uppsala University, Box 516, 751 20 Uppsala, Sweden
10Subatech, IMT-Atlantique, rue Alfred Kastler 4, 44307 Nantes, France
11Department of Physics, University of York, Heslington, York YO10 5DD, United Kingdom
12Université de Strasbourg, IPHC, 23 rue du Loess, 67037 Strasbourg, France, and CNRS, UMR7178, 67037 Strasbourg, France
13Dept of Nuclear and Atomic Physics, Tata Institute of Fundamental Research, Mumbai -5, India
14Heavy Ion Laboratory, University of Warsaw, Poland
15Institute of Atomic Physics, IFIN-HH, Bucharest-Magurele, P.O. Box MG6, Romania
16University of Oslo, Department of Physics, P.O. Box 1048, Blindern 0316 Oslo, Norway




Prompt fission gamma spectra (PFGS) have been recently measured for the 238U(n,f) and 239Pu (n,f) reactions using fast neutrons produced by the LICORNE directional neutron source. The setup consisted of ionization chambers containing the actinides samples and LaBr3 scintillation detectors, as well as a cluster of PARIS phoswich detector, to measure the coincident prompt fission gamma rays. Prompt fission gamma rays were discriminated from prompt fission neutrons using the time-of-flight (TOF) technique. The multiplicities, total energies per fission and average energies of photons were extracted from the PFGS. In addition, information on the dependence of PFGS characteristics as a function of excitation energy was obtained.

These experiments provide important nuclear data for reactor physics, as an input for gamma heating calculations, since the gamma heating effect can be under-estimated by up to 28% with present nuclear data. Furthermore the new PFGS information will be useful from a fundamental physics point of view, where results can be compared with many competing theoretical predictions to refine models of fission process. Observables like multiplicities, mean energies and total energy can shed light on the energy sharing between fragments and the angular momentum generation mechanism in fission process. It will also lead to a better understanding of the competition between neutron and gamma emission.
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