Author’s Accepted Manuscript

ok Applied Radiation and
Is

Use of Genie 2000 and Excel VBA to correct for y- 5o B
ray interference in the determination of NORM ol
building material activity concentrations

J.A. Suarez-Navarro, C. Gasco, M.M. Alonso,
M.T. Blanco-Varela, M. Lanzon, F. Puertas

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(18)30836-4
DOI: https://doi.org/10.1016/j.apradiso.2018.09.019
Reference: ARI8489

To appear in:  Applied Radiation and Isotopes

Received date: 12 September 2018
Accepted date: 13 September 2018

Cite this article as: J.A. Suarez-Navarro, C. Gascd, M.M. Alonso, M.T. Blanco-
Varela, M. Lanzon and F. Puertas, Use of Genie 2000 and Excel VBA to correct
for y-ray interference in the determination of NORM building material activity

concentrations, Applied Radiation and Isotopes,
https://doi.org/10.1016/j.apradis0.2018.09.019

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.


http://www.elsevier.com/locate/apradiso
https://doi.org/10.1016/j.apradiso.2018.09.019
https://doi.org/10.1016/j.apradiso.2018.09.019

Use of Genie 2000 and Excel VBA to correct for y-ray interference in the
determination of NORM building material activity concentrations

J. A. Sudrez-Navarro®, C. Gascé®, M. M. Alonso®, Blanco-Varela, M.T.?, M. Lanzon®, F. Puertas”

®Unit of Environmental Radioactivity and Radiological Surveillance, CIEMAT, Avda
Complutense, 40, 28040 Madrid, Spain.

Eduardo Torroja Institute for Construction Sciences, IETcc-CSIC, Madrid, Spain.

‘Departamento de Arquitectura y Tecnologia de la Edificacion, ARQ&IDE, Universidad
Politécnica de Cartagena, Paseo Alfonso XlIII 50, 30203 Cartagena, Spain.

Abstract

The y-radiation emitted by building materials is calculated from the activity indices for
22Th °Ra and “°K and expressed as the activity concentration index (ACl). Gamma
spectroscopy is a non-destructive technique frequently used to simultaneously determine the
indices for several radionuclides. Spectral interpretation poses a number of challenges,
including identification of y-lines subject to summing-in effects, interference from other y-ray
emitting radionuclides and the time required to reach secular equilibrium. These challenges
are not fully addressed by Canberra Industries’ Genie 2000, the software used by many
laboratories to analyse samples. This article describes a Microsoft Excel workbook that exploits
Genie 2000 flexibility to program applications with Visual Basic using Canberra’s nuclear data
access library and batch procedure tools. The workbook determines “°K activity concentration

28Ac interference and 2%

after correcting for Ra activity directly from the y-peak at 186.5 keV.
The method proposed was tested by participating in 13 national and international scale inter-
comparison exercises. The results were statistically indistinguishable from the reference values
at a coverage factor of k=3 and no statistically significant differences were identified between

the respective means by a Student’s t pairwise comparison.
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