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INTRODUCTION

37Ar, produced from the
neutron activation of 4°Ca
in sub-surface rock and
soil, is an important

signature for underground
nuclear explosion
monitoring.
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METHODS/DATA

37Ar sensitivity study to
determine how elemental
composition of the rock and
neutron thermalization
affect predicted yield.

Design an experiment
using alpha spectroscopy
to measure the thermal
neutron cross section.

RESULTS

&
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The University of Texas at Austin

Sensitivity Study: trace
elements in rocks have the
greatest impact on
predicted 37Ar yields.

Literature Reevaluation:
inaccurate neutron
distribution assumptions
overestimated cross
section measurements.
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CONCLUSION

Measuring the thermal
neutron cross section for

the 40Ca(n,a)3’Ar reaction
will improve estimates of
37Ar production rates.
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The thermal neutron cross section for 4°Ca(n,a)3’Ar is poorly understood, but has great potential utility
for nuclear explosion monitoring because 37Ar is a medium-lived isotope that can be detected several
hundred days after an explosion occurs.
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System Requirements:

1. Monoenergetic neutron source with a relatively high flux

2. Vacuum chamber that can be placed in a neutron beam for alpha spectroscopy
3. Ultra-thin Ca sample

4. Counting geometry that maximizes the intrinsic efficiency of the system
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Model: 235U Watt fission spectrum
neutron point source surrounded by 11
spheres of rock.

Goal: How much does the elemental
composition of rock and the presence
of thermal neutrons impact the
predicted yield of 37Ar.
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Results: Sensitivity Study and Literature Reevaluation

The Forster et al. cross section measurement:
4-8 MeV neutron source moderated by 8-cm of
water incident upon 5 granite and limestone
rock core samples, assuming 95% of the
neutrons are thermalized with 8-cm of water.

Air
Stainless Steel
B \Water
I Low-Ca
i Granite
Rock Thermal Fast Fraction < 50
Sample Fraction Fraction keV
1 9.31% 90.69% 35.01%
2 12.53% 87.47% 39.49%
3 8.21% 91.79% 31.36%
9.32% 90.68% 34.97%
12.53% 87.47% 39.46%
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Next steps: .- . _,
1. Flux characterizations of the fast and thermal ooy RN <8

, I;euiron lieams - | t
. neutron preliminary experimen
ast neutron pre ary experiments

3. Final sample curations
4. Thermal neutron experiments RESULTS
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