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This work presents the development of a digital signal processing system for a thermal neutron detector
designed for a strain-scanning diffractometer [1]. The detector is based on ZnS(Ag):6LiF scintillating layers
read out with WLS fibers and SiPMs.
The main challenges concerning the signal processing are the suppression of the detector background counts
due to the SiPM dark count rate and the suppression of the multiple triggers due to the scintillator afterglow,
together with a high trigger efficiency and a high neutron rate capability.
The output of the SiPM is digitized so that each single photoelectron signal produces a 5ns wide NIM logical
pulse. This digitization allows to get rid of the SiPM crosstalk since a simultaneous firing of several SiPM cells
always leads to a single logical pulse. The impact of this digitization on the reduction of the background rate
of the detector will be presented.
The digital signal processing system continuously counts the number of digital pulses during each FPGA clock
cycle, i.e., it performs a sampling of the density of digital pulses in time. In this work, several digital filters are
investigated and for each filter, the following detector characteristics are evaluated: background rate, trigger
efficiency, probability of multiple triggers, neutron rate capability and time resolution.

[1] J.-B. Mosset et al., Nucl. Instr. and Meth. A, 764, 299 (2014).
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