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In this study, we apply blind sources separation methods (BSS) based on non-negative matrix factorization
techniques (NMF) to extract independent components from signals recorded at the output of fission chamber
detectors. Since these modern signal processing methods require no hypothesis on the way that the signal and
the noise are mixed, encouraged us to apply these methods to reach neutron-gamma discrimination in a soft
way. For that reason, we use Geant4 as nuclear simulator, to model the neutron detection system installed
inside the TRIGA MARK II Reactor (Nuclear facility of the Moroccan National Center for Nuclear Energy,
Sciences and Techniques). The fission chamber is used in a research nuclear and a flux-mapping experiment is
performed. We use the simulated fission chamber’s output signals as time series mixtures that will be analyzed
through non-negative and blind sources separation algorithms. The computation of performance index of each
blind separation method will allow us to select the most efficient NMF algorithm that permit to achieve the
best neutron-gamma discrimination. In addition, the computation of the auto and cross-correlation functions,
the power spectral densities and time-frequency decomposition of the resulting independent components will
provide a better characterization of these nuclear signals with very high precision.
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