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Introduction

* Neutron Radiography Is important for imaging
dense, metallic objects

* Many current neutron radiography systems
require:
» Large-scale user facilities to produce neutrons [1, 2]

» Low-efficiency thin-film converters to detect fast
neutrons [3]
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Goal

* Develop a fast-neutron radiography panel
that Is:

* Portable
« Modular (easy to scale)
« Comprised of COTS components

* Panel is designed for transmission
radiography using D-D or D-T neutrons




Detector Module
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Dynamic Calibration

 SIPMs tend to be noisier than PMTs

* Dynamic calibration allows for:

« Accurate noise and gain correction for each
radiograph
« SIPM by SiIPM calibration




Localization Methods

 Light from EJ-200 scintillator reaches SIPM
board

 Signal from single event (on all 64 SIPMs)
used to generate sub-SIPM position)

« Two methods In use:

* Weighted average
« 2D Gaussian solving




Weighted Average Approach

\ Copies of the same /

set of data




Weighted Average Approach
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Weighted Average

» Results currently in-review with the
Journal of Nondestructive Evaluation

* Photon 10% MTF: 2.32 line pairs per cm [4]
* Neutron 10% MTF: 3.35 line pairs per cm [4]
* Sub-SIPM spatial resolution achieved
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Neutrons
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2D Gaussian Approach

* Looking for a better
localization method
 Fault-tolerant
* Possibly localize between

gaps

* Assume light distribution
follows a 2D Gaussian
shape




2D Gaussian Approach
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2D Gaussian Approach

« Simple method has been implemented, but:

* Requires parallel search to achieve reasonable
(<30 minutes) processing time

« Optimization of edge cases and gaps is nheeded

 Fault correction may be possible with little or
no additional code

» Results to be published soon




Towards the Future

* Eventual 6 by 6 array of detector modules
* Full sheet of EJ-200 + light spreader
* All ROSSPADSs connected via PoE switch
* Working, portable flat-panel detector




Conclusion

* Single-ROSSPAD neutron radiography is
possible

* Advanced localization technigues make
multi-ROSSPAD detection simple and

effective

« Afull panel is in the works
« Estimated completion by end-of-summer
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Disclaimer

This work of authorship and those incorporated herein were prepared by Consolidated Nuclear Security,
LLC (CNS) as accounts of work sponsored by an agency of the United States Government under Contract
DE-NA0001942. Neither the United States Government nor any agency thereof, nor CNS, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility to any
non-governmental recipient hereof for the accuracy, completeness, use made, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency or contractor thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government or any agency or contractor (other than the authors) thereof.

Copyright Notice

This document has been authored by Consolidated Nuclear Security, LLC, a contractor of the U.S.
Government under contract DE-NA0001942, or a subcontractor thereof. Accordingly, the U.S. Government
retains a paid-up, nonexclusive, irrevocable, worldwide license to publish or reproduce the published form of
this contribution, prepare derivative works, distribute copies to the public, and perform publicly and display
publicly, or allow others to do so, for U. S. Government purposes.
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