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1 Project Background

1.1 Argentina/DOE NSDD Bilateral Engagement on Nuclear Forensics

The U.S. DOE/NNSA’s Office of Nuclear Smuggling Detection and Deterrence (NSDD) is 
cooperating with Argentina on strengthening Argentina’s nuclear forensics capabilities. 

 In February 2017, the Ezeiza Atomic Research Center hosted NSDD’s Analytical Plan 

Development Workshop. In this scenario-based workshop, the participants worked 

through a fictitious nuclear forensics investigation, based on the CMX-4 exercise 
organized by Nuclear Forensics International Technical Working Group (ITWG).

 In August 2017, LLNL hosted the 14th Argentina-U.S. Joint Standing Committee on 
Nuclear Energy Cooperation (JSCNEC) at the Livermore Valley Open Campus (LVOC). 
This was the 14th consecutive meeting since its creation in 2003, reflecting the deep 
interest of both Argentina and the United States in strengthening cooperation in the field 
of peaceful use of nuclear energy. Both sides confirmed their commitment to this 
collaboration, and agreed to conduct a joint sample analysis on a low-enriched nuclear 
fuel pellet reference material. 

1.2 Points of Contact

POCs Argentina:

TBD

POCs U.S.:

 Project lead: Ms. Kaitlin Oujo

Foreign Affairs Specialist

Office of Nuclear Smuggling Detection & Deterrence 

National Nuclear Security Administration (U.S. DOE/NNSA/NSDD)

kaitlin.oujo@nnsa.doe.gov

 Scientific POC: Dr. Ruth Kips

Deputy Associate Program Leader International Nuclear Forensics 

Lawrence Livermore National Laboratory

kips1@lllnl.gov
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2 Project Description

2.1 Material for Comparative Sample Analysis

The recent workshop on analytical plan development provided context and background for the next 

step in this engagement, i.e. a comparative sample analysis on CRM 125-A.  This is a commercially 

available certified low-enriched uranium oxide fuel pellet material from New Brunswick National 
Laboratory (NBL) (see certificate in Annex 1). 

Each participating laboratory/network of laboratories will start the sample analysis from an intact 
CRM 125-A pellet. 

2.2 Participating Laboratories

The participating laboratories on the Argentina side include: 

TBD

The participating laboratories on the U.S. side include: 

 Lawrence Livermore National Laboratory (LLNL), Livermore, California

 Los Alamos National Laboratory (LANL), Los Alamos, New Mexico

2.3 Project Tasks and Objectives

The tasks and objectives for the Argentina-NSDD Comparative Sample Analysis on the CRM 125-A 

UO2 fuel pellet are described below:

1. Identification of participating laboratories and development of analytical plan applied to the 
joint sample analysis.

2. Nuclear forensic analysis of pellet material (intact CRM 125-A UO2 fuel pellet).

3. Joint Argentina/LLNL/LANL meeting to discuss analytical results and share best practices in 

terms of sample analysis and data reporting.
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2.4 Proposed Techniques for Analytical Plan on NBL CRM 125-A

Analytical Technique Laboratory Type of data

Argentina LLNL/
LANL

Visual Inspection, photography x x Macroscopic features, color 

Weighing x x Sample mass

Optical microscopy x x Grain size, morphology

Dosimetry
x x

Dose rate, gamma, beta and alpha 
activity

Pycnometry x x Density

Scanning Electron Microscopy (SEM) x x Grain size, morphology

Transmission Electron Microscopy (TEM) x - Grain size, morphology

Autoradiography x Homogeneity in activity

Energy/wavelength-dispersive X-ray Analysis x x Elemental composition

Gamma-spectrometry x x Uranium isotopic ratios

Alpha-spectroscopy x x Specific activity of 239+240Pu and 238Pu

X-ray Fluorescence (XRF)
x x

Semi-quantitative major element 
composition

X-ray Diffraction (XRD) x x Crystallography/composition

Davies-Gray Titration x x Uranium concentration

Uranium concentration by ID Mass Spectrometry x x Uranium concentration

Elemental composition by ICP-MS
x x

Major and trace element 
concentrations

Elemental composition by ICP-OES
x -

Major and trace element 
concentrations

Uranium isotopic composition by ICP-MS and/or 
TIMS

x x
Uranium isotopic ratios

Radiochronometry x Date since last chemical purification



Argentina NSDD Comparative Sample Analysis on CRM 125-A UO2 fuel pellet for Nuclear Forensics

Lawrence Livermore National Laboratory Page 7 of 10

2.5 Reporting of Results

With reference to techniques listed above, each institute is encouraged to provide the following 
information in addition to the analytical data:

 Instrument type that was used for the measurements

 Type of data obtained from the instrument

 Sample preparation process

 Analysis timeline

 Reference materials and standards that were used

 Uncertainty on the results and the way that uncertainty was obtained 

 Calibration practices and standard operating procedures

3 Project Timeline

Proposed project timeline (tentative - subject to change):

 December 2017- March 2018: CRM 125-A UO2 pellet analysis 

 April 2018: Results compilation

 May 2018: Data comparison meeting

 June-July 2018: Preparation of comparative sample analysis report
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4 ANNEX 1: NBL CRM 125-A CERTIFICATE OF ANALYSIS
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