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Presentation Roadmap

Ø Foil Sandwich and Other Applicable Materials
Ø RAW + Processed Histogram Compositions
Ø Brightness & Contrast
Ø SNR to CNR
Ø Characterizing Configuration
Ø Rapid Review of Iterations (1) through (3)
Ø Image Quality Indicators
Ø Quantification & Coordination
Ø Summary of Knowledge



The Foil Sandwich:

ALUMINUM

ALUMINUM

ALUMINUM

CADMIUM

CADMIUM

INDIUM

DYSPROSIUM

NEUTRONS!



What else we used:

DÜRR NDT
HD-CR 35 NDT CR-Scanner

UH (Blue) Plates 
for 30 µm SR



Raw Images UH 
Phosphor IPs
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Adjusting Brightness 
& Contrast
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Preliminary Images, December 2023

9,000 MJ w/ IQI & BPI 
on PLA Foil Holder



9,000 MJ w/ 
Siemens star & IQI

18,000 MJ w/ Dummy 
Fuel Element & IQI

Secondary Images, December 2023



9,000 MJ w/ Siemens star & IQI
Third Round Images, January 2024

20,000 MJ w/ Fresh Fuel Element



Preliminary Resolution 
Evaluation, December 2023

Combined Dy + In 
RAW Images

Resolution ~400µm



Scaling the Data
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Imaging Plane
FENICS Cask
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Translating the 
Experiment Sheet:

Dots Left 
Side:



Summary of Knowledge
• Processing images time consuming and highly variable given the 

scanner feeding mechanism; does not leave a significant amount of 
room for automation
• Pellets moved very little (rotation/translation) throughout lifetime
• Several measurements should be collected (resolution, beam flatness, 

flux magnitude) to characterize the ACRR beam
• Other measurements include dimensions of the fuel, volumetric 

estimations of inner-void, and cup dimensions to compare the fuel to 
the manufacturing specifications



Thank You!

Sandia National Laboratories is a multi-mission laboratory managed and operated by 
National Technology & Engineering Solutions  of Sandia, LLC (NTESS), a wholly owned 
subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National  
Nuclear Security Administration (DOE/NNSA) under contract DE-NA0003525. This written 
work is authored by an employee of NTESS. The employee, not NTESS, owns the right, 
title and interest in and to the written work and is responsible for its contents.  Any 
subjective views or opinions that might be expressed in the written work do not necessarily 
represent the views of the U.S. Government. The publisher acknowledges that the U.S. 
Government retains a non-exclusive, paid-up, irrevocable, world-wide  license to publish or 
reproduce the published form of this written work or allow others to do so, for U.S. 
Government purposes. The  DOE will provide public access to results of federally 
sponsored research in accordance with the DOE Public Access Plan.”

This work was funded by Sandia National Laboratory under contract purchase order 
2449465. The authors are incredibly grateful for their support.
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