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Aims
The aim of the project was to develop a prototype neutron detector for nuclear
security that has good neutron-gamma separation and coarse position sensitivity.

A

Detector Fabrication
EJ-299 plastic scintillators[1] were polished down to 0.3µm shown in figure 1. Discrete
components were soldered onto the circuit boards. Prototype module casings were
designed using CAD Autodesk and then printed using the Physics Department’s 3D
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The detector was tested using gamma spectroscopy shown in figures 3 and 4.
The 3 best scintillators were chosen.

Assembling and calibrating
The detector was assembled into an box kite configuration using metal rods as
shown in figures 5 and 6. The energy scale was calibrated using the Compton
edges of
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noise shown in figure
7. A lot of noise still remained. These tests showed C as the noisiest which was taken
into account when acquiring neutron data later on.

B

Neutron Data
The detector was placed in the neutron tank to acquire data. The results showed
module C with the highest neutrons to gammas ratio due to having the most shielding
from scattered gammas and also being closest to the source (r2 law) as expected.
Since a neutron pulse has a longer tail than
that of a gamma pulse, it is possible to
distinguish between them using a technique
known as charge comparison. Pulse Shape
Discrimination (PSD)[2] is a parameter from this
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technique that utilises this difference and can
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be plotted against energy in order to obtain
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the performance (Figure of Merit*) of the
system as shown in figure 8.
Fig.8: Example of PSD v Energy with module C
*Figure of Merit: S/(Γ1 + Γ2) where S is the separation between the two peaks and Γ1
and Γ2 are the full widths at half maximum[2].
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Future Work
Coincidence measurements should be taken in the future which will reduce scattered
gamma counts and improve Figure of Merit. Measurements should also be taken with
newer plastic scintillators for comparison.
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