Detection and Characterization of

I U DEFRRTWENT B Shielded Threats using Low-Field Nuclear SAND2019- 3879PE
\' ‘ENERGY = . Jimre TN 1570
b Magnetic Resonance Signatures VAN =~
. National Nuclear Security Administration

Defense Nuclear Nonproliferation

OVERVIEW

* Investigating the use of nuclear magnetic resonance (NMR) signatures collected at Earth’s
field to detect and characterize shielded threats, including special nuclear material (SNM)
and explosives

METHODS
» Characteristic Larmor frequencies at Earth’s field are < 2 kHz
« Low-frequency fields can penetrate conductive shielding

« Atomic magnetometers with sensitivities in the pT-fT range can be used to detect
low-magnitude NMR signatures

RESULTS
Standing up low-fleld NMR testbed Low-magnitude field pulses

Q» = | S — Al |
£5:46: [mrem e 18 [l il
=== : b e 1000 | ”U 1\‘ J
2ol —~ il DAQ software T e T
magnetometer
e Poster 11A

We would like to thank UK MOD/AWE and the US DOE National Nuclear Security Administration, Office of Defense Nuclear

tic shieldi J. Kyle Polack
magne IC S Ie Ing Non-proliferation for co-funding this work. Sandia National Laboratories is a multimission laboratory managed and operated by 3 . :
National Technology & Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the Sandla N atlonal Laboratorles

U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. Approved for unlimited

Olffice of Defense Nuclear Nonproliferation R&D = e e



