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Development of a phoswich imaging detector to
simultaneously acquire neutron and gamma photon

images
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We developed a phoswich imaging detector that can simultaneously but independently acquire images of
neutrons and gamma photons. The developed neutron imaging system consists of a lithium-containing silver
doped zinc sulfide (Li-ZnS(Ag)) plate stacked on a cerium doped yttrium aluminum perovskite (YAP(Ce)) plate
to form a phoswich detector, which is optically coupled to a position sensitive photomultiplier tube (PSPMT).
Neutrons are detected by the Li-ZnS(Ag) plate while gamma photons are detected by the YAP(Ce) plate. The
scintillation light from the Li-ZnS(Ag) and YAP(Ce) plates is detected by the PSPMT, and the position of
interaction is calculated. Pulse shape discrimination is used to separate the images of neutrons and gamma
photons.The developed phoswich imaging detector can simultaneously and independently acquire the images
of neutrons and gamma photons, and thus it will impact the relevant research and applications of neutron
detectors and imaging.
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