New developments In neutron
measurements for safeguards

A A fast-neutron multiplicity counter (FNMC)asedon stilbene
and EJ309 was developed for neutron coincidence and
multiplicity counting[1]

A Sensitivao fastneutronsA no moderationrequired
A Lowaccidentalsount rate
A Partiallyretain the energyof interactingneutrons

A Silicon photomultipliers (SiPM3$ could replace PMTs for

crystalreadout

A Fasttiming

A Retainpulseshapediscrimination[2]

A More compactform factor of the device

Selected detector configuration

Theuseof the light guidefor a crystatSiPMarearatio of 14x increasedhe
overall detection efficiency of approximately5% comparedto a direct
coupling This modest efficiency improvement hardly justifies the
additionaldesigncomplexitydueto addinga light guideto the assembly

Aluminum-coated stilben

electronics

Figure 3. Final configuration &f5.4 mm@ x25.4 mmL
stilbene crystal coupled to a-tile (ArrayJ600354P-EVB)SIPM

SIPM readout electronics

The current readout architecture Is passive.
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SIPMstilbene coupling light guides

We investigated the use of PMMA UVT light guides to couple
stilbene crystal t&dIPMf smaller area. 25.4@x 25.4 |
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Figure 1. Stilbene crystals (top row) and light guiddfieSiPMarea was
6mm X 6 mm. All dimensions are in mm.
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Figure2. Pulse height distribution with and without a light guide for €37 (left) and
ratio of the counts with and without a light guide as a function of crystal volume for a Cs
137 and a G52 sourcgright).
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Figure 6. Scatterdensity plot of tail-total ratio as a function of pulse integral for C£252
pulses(left) and pulse height distributions of a C$252 sourceusinga 5.08 cm diameter by
5.08 cmlength cylindrical stilbene crystaldirectly coupledto a 12 mm x 12 mm active area
SIPM
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Testing of an FNMC based on SIPM readol
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Figured. Schematics of th@assivereadout circuits. All resistor values are in Ohm

The schematic in Fig. 4 was edited to include AC coupling, which is
required to minimize pulse piap.
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Pixel 3

— Pixel 4 The response to a 37
S source by the singI8iPMs
IS comparabléd no single
bias perSiPMneeded.

Figure 5. Pulseheight distribution of
a 91—>CiC5137 source
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Figure 7 Proof-of-concept of timecorrelated measurement using the developed detectonits
(left) and crosscorrelated neutron counts (well radius of 15 cm, 3h measurement time ).
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