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Goals and Objectives Detector Setup Methodology

- Coded aperture image created by standard
convolution approach between the detector hits and
the mask plane

- Compton scatter initially creates simple back projected
rays along the surface of the cone

- Rays are traced through the overlaid mask then to
the pixelated coded aperture grid to create an
image

- Rays are weighted based upon agreement with
coded aperture image and attenuation through the
3D mask

PHDs Germanium Gamma Imager (GeGl), Modified Uniformly Redundant Array . Quantification Inputs

ntroauction double sided strip detector(DSSD) design (MURA) coded-aperture mask pattern . Spectroscopic data is recorded for each individual
. Coded Aperture Imaging image pixel from the combination of both imaging
. Utilizes lower energy Current Progress modalities

gammas interacting once Compton Back Projected Cones

in the detector through

- Gamma imaging is used to provide improved Tablet interface
quantitative estimations of uranium holdup in process
equipment when compared to standard holdup
methods, mainly the generalized geometry holdup “bteres o o
method, which can have uncertainties as high as 50% operation

- As part of this quantitative holdup work, ORNL needs
a software framework to create Compton scatter

imaging techniques to combine with ORNL's coded

Camera with fish-eye
lens for 180° forward
view

20 mm x 11 mm
HPGe(60 cm3) segmented
detector

32MCAs built into GeGl, one
for each channel

Mechanical cooler and

aperture imaging simultaneously from data acquired fon pump
by the PHDs Germanium Gamma Imager (GeGl)

Pixelated Compton Unweighted Image
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4t Compton Ring Intersections at 10m Coded Aperture Image Plane Compton Ring Intersections at 1m
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photoelectric absorption
- Image produced from
deconvolution from a
shadow projected on the
detector created from an
overlaid mask of a known
pattern
- Shadow is dependent on
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- Quantification from Experimental Data
- Measurements are soon going to be made with
uranium sources to evaluate detector efficiency
and test imaging methods for quantification using
DREAM
- 3D Implementation
. Utilize 4m imaging from Compton to image in 3D
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source location within the Compton cones projected to a 10 m sphere for Compton cones projected to same pixelated 2D grid of coded ~ Pixelated Compton image from simple backprojection ) .
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. Utilizes higher energy | | || T s racing rays. w0 | \weighting the + Bayesian |terative Improvement |
gammas interacting multiple throukgfh the 3[; g : Cot;nptodn rays - Convert from S]mpl]St]C 1terative methpd using
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- From at least two e
interactions, the scattering Imaging/Spectroscopy
angle can be evaluated, Coded Aperture Image v O — Pixel fow 18 column 18 Energy Spectrum (No Efficiency Consideration)
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- Differential Evolution Adaptive Metropolis

https://phdsco.com/products/gegi
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