This internship project is aiming on improving neutron
spectrum deconvolution methods for reactor applications.

The ability to accurately reconstruct the
neutron spectrum in reactors is a key
challenge for many applications [1,2].
The deconvolution of a neutron spectrum
relies on solving a complex inverse
problem, generally addressed using
various algorithms  [3,4,5]. These
algorithms often require some prior (or
reference) spectrum as input.

In recent years, several Bayesian
approaches have been proposed to
tackle this inverse problem [6,7]. Recent
studies [8] that have implemented these
approaches have shown promising
results. There is therefore growing
interest in applying these methods in
reactor applications and evaluating their
performance.

Activation detectors are commonly used
to measure the neutron spectrum in
contexts of high fluence and mixed
gamma/neutron fields. To determine this
spectrum, several foils made of different
elements are irradiated. Neutrons
interact with the isotopes of these

elements through nuclear reactions,
producing radioactive nuclei. The
induced activity level is mainly

determined by the cross section of the
considered reactions. These cross
sections are then used to build the
response matrix of the activation
detectors.

The objective of this internship is to
explore and apply iterative Bayesian
methods, such as D’Agostini’'s method
[6,8], to data acquired by the activation
method. A comparative evaluation of
their performance against classical
methods (e.g., maximum entropy [9]) will
also be carried out.

Overall, during this internship the
candidate will acquire skills in Bayesian
statistical methods, the processing and
management of neutron spectra, as well
as their analysis methods that are used
in various fields both on scientific and
industrial level. They will also have the
opportunity to work in a multidisciplinary
laboratory with recognized expertise in
research related to nuclear
instrumentation (e.g. Bonner spheres).
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