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For some time, the medical-imaging technique of positron emission tomography (PET) has used fast-timing, position-sensitive gamma-ray detectors in order to form images of the spatial distribution of positron emitters.  In the present work, we report on the development of comparable fast-timing, position-sensitive neutron (and alpha particle) detectors to enable fast-neutron transmission and induced-reaction imaging using D-T neutrons and the associated-particle method.  Fast-neutron imaging normally requires a facility with an intense source and substantial shielding, but use of the associated-particle method allows transmission and induced-reaction imaging measurements to be performed with a modest source and no shielding.  Historically, the associated-particle method has been used to image induced gamma rays from inelastic neutron scatter in order to detector the C, N, and O constituents of explosives or other contraband.  The present work uses primarily the detection of neutrons, including transmitted, scattered, and induced neutrons, to form transmission images as well as material-specific images of fissionable and fusionable material.  This presentation will discuss detector development, the variation of imaging performance with detector performance, and some experimental results.
