LA-UR- (O - & ) i Qa_‘)

Approved for public release;
distribution is unlimited.

Title: | Comparison of Monte Carlo simulations for pion production
experiments

Author(s): | K. Chung, K.N. Borozdin, H. Miyadera, J.D. Bacon, M.1.
Brockwell, J.A. Green, A. Jason, G.E. Hogan, M.F. Makela,
F.G. Mariam, F.E. Merrill, C.L. Morris, A. Saunders, R.J.
Spaulding, Z. Wang, and the Pion-Production Team at P-25,
Los Alamos National Laboratory, Los Alamos, NM 87545

Intended for: | 2010 Institute of Nuclear Materials Management 51st Annual
Meeting, Baltimore, MD

» Los Alamos

NATIONAL LABORATORY
EST.1943

Los Alamos Nalional Laboratory, an affirmative action/equal opportunily employer, is operaled by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher’s right to publish; as an institution, however, lhe Laboratory does not
endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (7/06)



Comparison of Monte Carlo simulations for pion production experiments
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J.A. Green, A. Jason, G.E. Hogan, M.F. Makela, F.G. Mariam, F.E.
Merrill, C.L. Morris, A. Saunders, R.J. Spaulding, Z. Wang, and the
Pion Production Team at Los Alamos National Laboratory, Los Alamos,
NM 87545

There is renewed interest in creating pion beams that can provide a
higher muon luminosity, through pion decay and focusing magnets, than
the cosmic-ray flux for both active interrogation and radiography.
Specifically, long-range interrogation of vessels by measuring the
emissions from an energetic muon beam interacting in the vessel
provides a possible means of special nuclear material (SNM) detection
for maritime applications. We conducted two series of pion-production
experiments at the Proton Radiography (PRAD) beam line in the Los
Alamos Neutron Scattering Center (LANSCE) using 800 MeV protons
impinging on graphite targets. Simulations in support of this
experimental effort will be presented. We compare simulation results
using GEANT4, MCNPX, and MARS1S5 with the experimental data as well as
to the historical pion production data of D.R.F. Cochran.
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