Machine Learning, Deep Learning, and High-Performance Computing:
SnT 2025 e Learning Deep Learning, and i

91012 SEPTEMBER
AT HOFBUREG PALACE, VIENSIA & GINLIN

et eyl e Transforming CTBTO’s Operations in Global Monitoring and Verification

Dr. Brian Archambault

::f Pacific Northwest National Laboratory, Richland, WA, USA Pad
- S — Computer Spectroscopist (P3.6-220) 10°
> We are developing a comprehensive database of over 100,000 5
: ) analyzed gamma-ray spectra from an archive containing 8.
- decades of radiometric analyses of a diverse range of WWJJuM
: radionuclide samples by trained gamma spectroscopists. 107 ' e 3
- R | T -
. . . . . = "'-,.G?Trna-line Energy (keV)
Embedding domain expert interpretation and analysis of e e ] el e i s | -
gamma-ray spectra into trained semi-supervised Al/ML models SR R o
and algorithms for enhancing the speed, precision and R
robustness of gamma spectroscopic analysis. R
I & Quantcaton . - PrOSE B ZEiroan
T Physics-Informed Al/ML for Coincidence Spectroscopy (1,2) R
NN Interpreted Features - s - ‘: Pu-239 563.05 068 2197609 Am24l  24le+00dys
Colncidence Specira ' Leveraging physics-informed AI/ML for automated analysis of list-mode data-streams from
280 : advanced multi-particle (y-a-B-y) coincident spectroscopic radiation detection systems.

Multiple modalities of counting (B-veto, B-y, y-y, etc...) enable enhanced radionuclide identification
confidence and break spectral interference degeneracies, reducing the burden on trained
spectroscopists for timely interpretation and review.
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