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Imaging energetic neutrons may be the most-effective method for detecting and locating plastic-scintillator detectors
Special Nuclear Material (SNM) at great distances. Although neutrons are more penetrating : |
than gamma rays, no efficient imagers of energetic neutron sources exist. Thus, most current $ +———— Neutron Source ——— S it
approaches continue to use gamma-ray imaging. We proposed a new technique for energetic
neutron imaging that uses an active coded-aperture, which simultaneously images using
double-scatter and coded-aperture methods. This more efficient, combined approach should
improve detection speed, range, and sensitivity. Preliminary experiments and simulations
support this hypothesis. Design and testing work for a proof-of-concept system is underway.
Once this system is built, we will compare its combined- and single-mode imaging
performance. If successful, we would fill a void in available technology to efficiently

image SNM neutrons. Improved long-range detection and location of SNM and other
neutron-emitting radioactive materials would be a transformational capability for

national security. DNDO, DTRA, and DOE now fund R&D for long-range SNM detection.
This LDRD project will enable Sandia to lead by proposing a new solution.

Pairs of 0.5 x 1 x 10 inch detectors were bundled and wrapped together in black tape.
The neutron shadow pattern of the slit aperture is recorded by the imaging detectors.
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We combine double-scatter and coded-aperture imaging methods

to improve detection EmﬂE’Ht_’y We measured position and detection sensitivities ﬂfﬂ'mger,

liquid-scintillator prototype detectors
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