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System Comparisons NS
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MATADOR (Michigan)

lanTErn (Michigan)

CONFIDANTE (Sandia)

Outer Diameter: 66.6 cm Outer Diameter: 51.4 cm Outer Diameter: 30.635 cm
Inner Diameter: 56.6 cm Inner Diameter: ~25 cm Inner Diameter: ~12 cm




Motivation NYSE,
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* 1D, man-portable, dual particle cTEI imaging system is desirable for
nuclear nonproliferation

* Overall Goal: Retain image quality when transitioning from a large to
small diameter coded mask.
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Mission Relevance NYSH

Nonproliferation

NNSA works to prevent nuclear weapon proliferation and reduce the threat of
nuclear and radiological terrorism around the world. The agency endeavors to
prevent the development of nuclear weapons and the spread of materials or
knowledge needed to create them.

* Nonproliferation applications: source verification and search operations

* Need for a compact, cost-effective fast neutron imager

https://en.wikipedia.org/wiki/Multiple_i
Monzano Alarm and Nuclear Material Consolidation ndependently_targetable_reentry_veh
Project icle




Detector Setup NS

* 16x16 array of 4mm x 4mm SensL J-Series
SiPMs

 Summing board and power board from
Sandia National Laboratories

« Goal: Allow for ease of crystal swapping

Cross section of light tight box

SiPM Array;

Summing Board 17 cm—=

Power Board

11.25 cm




Mask Test Bed NYSH

* Design of a mask bed for testing of several unconventional cTEI
masks

« Goal: Allow for even and odd numbered mask patterns (can have
URAs as well as mask-antimask patterns)
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Current Status and Future Work NS
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 Current Status

— System mechanics and electronics have been assembled and
preliminary measurements have been completed

 Future Work

— Tests of different mask patterns, pixel pitch, source strength, rotation
speed, etc.




First System Results NYSH

T1h6r&? 90-second Single Rotation Measurements of a Cs-137 Check Source

15-Minute (10 Rotations) Background Measurement
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Single Rotation Measurements
— Consistent modulation over several measurements

Multiple Rotation Measurements
— Issues with CAEN Compass and real time data collection
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MTV Impact N

* Personnel transitions

— John Kuchta is a virtual intern at Sandia National Laboratories where
he will continue working on unconventional TElI mask designs and
optimizations

 Technology transitions

— This project is being conducted in collaboration with the Radiation
and Nuclear Detector Systems group at Sandia National Laboratories




Conclusion NS
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* The system assembly was finished, and preliminary measurements
and data processing are progressing in a timely manner

* Preliminary results of repeatable source modulation are promising
for nonproliferation applications
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