
Author’s Accepted Manuscript

Experimental and Monte Carlo Investigation of
Mass Attenuation Coefficients of Fission Product
Isotopes in Molecular Precipitates

M.A. Koehl, R.S. Rundberg, J.C. Braley

PII: S0969-8043(16)30643-1
DOI: http://dx.doi.org/10.1016/j.apradiso.2017.01.038
Reference: ARI7760

To appear in: Applied Radiation and Isotopes

Received date: 4 September 2016
Revised date: 16 January 2017
Accepted date: 27 January 2017

Cite this article as: M.A. Koehl, R.S. Rundberg and J.C. Braley, Experimental
and Monte Carlo Investigation of Mass Attenuation Coefficients of Fission
Product Isotopes in Molecular Precipitates, Applied Radiation and Isotopes,
http://dx.doi.org/10.1016/j.apradiso.2017.01.038

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/apradiso

http://www.elsevier.com/locate/apradiso
http://dx.doi.org/10.1016/j.apradiso.2017.01.038
http://dx.doi.org/10.1016/j.apradiso.2017.01.038


1 
 

Experimental and Monte Carlo Investigation of Mass Attenuation Coefficients of Fission 

Product Isotopes in Molecular Precipitates 

M.A. Koehl
1
, R.S. Rundberg

2
, J.C. Braley

1*
 

1
Colorado School of Mines, 1500 Illinois Street, Golden, CO, 80401 

2
Los Alamos National Laboratory, Los Alamos, NM, 87545 

*
Corresponding author. jbraley@mines.edu 

 

ABSTRACT 

Mass attenuation coefficients for molecular precipitates have been measured and compared 

to results using the EGS5 Monte Carlo computer code and results from an empirical formula.  

This study assesses the mass attenuation coefficients of isotopes that can be readily produced by 

thermal neutron activation of elements in a reactor and precipitated in molecular compounds.  

Good agreement exists between measured results and EGS5 simulated results.  Results are within 

reasonable agreement with the empirical mass attenuation formula.  These results are further 

compared to simulated fission product isotopes.  This study suggests mass attenuation 

coefficients of molecular precipitates can be approximated using EGS5, especially in the 

instance of radioisotopes produced predominantly through uranium fission. 
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1.  INTRODUCTION 

The radiochemical study of fission product isotopes is often conducted with gas proportional 

counters.  Procedures for preparation of these samples are found in literature [1-3].  Typically, in 

the final steps of sample preparation, precipitates are either vacuum filtered or electrodeposited 

onto planchets. The filter paper or planchet is then mounted onto a sample holder and positioned 

near the detector for counting.  When preparing replicate samples of the same fission product 

isotope after irradiation, the initial samples will have the same specific activity.  However, due to 

slight differences in chemistry and losses in preparation, the final samples will vary in thickness. 
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