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Motivation
• Large (>256) pixelated transition edge sensor arrays allow

special nuclear material counting efficiencies comparable to
conventional HPGe (high-purity germanium) detectors.

• Each pixel has a unique, highly nonlinear response which
must be combined.

• Nuclear forensics and safeguards require
1. Excellent resolution
2. Capability to measure unknowns with multiple SNM

signatures (e.g. MOX, advanced reactor fuels)
3. Streamlined user interface (UI) with no-expert knowledge

• This work achieves this via de-coupling energy calibration
from co-adding.

• Co-adding achieved via a pattern-recognition algorithm that
matches > 100 peaks together to achieve excellent
resolution

• Energy calibration then achieved via inherent x-ray
signatures from the detector system itself, not the source.

Automated energy calibration uses inherent x-ray signatures

Resolution preserved for many different nuclear materials

Same algorithm applied to gamma-ray, x-ray, and decay energy data

Automated Energy calibration off ~200 eV
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Uranium gamma-ray data
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Item Description Energy 
[keV]

Average 
FWHM [eV]

Co-added 
FWHM [eV]

Number 
of Pixels

PIDIE-6 0.4g RGPu 129.3 65 64 149
153Gd Commercial 97.4 56 58 134
PIDIE-1 0.4g WGPu 129.3 65 64 144
166mHo/57Co Commercial 80.6 65 64 145
CBNM61 10.5g RGPu 129.3 76 73 84
A1-324-1 1 kg 10%En. U 143.8 64 63 82

Item Description Isotope
Known 
Energy 
[keV]

Calibrated 
Centroid 

[keV]

Absolute 
Centroid 

Error [eV]
PIDIE-1 .4g WGPu 241Am 59.54 59.56 20

240Pu 104.23 104.3 70
241Pu 208 208.1 100

CBNM61 10.5g RGPu 241Am 59.54 59.54 0
240Pu 104.23 104.08 150
241Pu 208 207.84 160

A1-324-1 1 kg 10%En. U 235U 185.71 185.97 260
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