Author’s Accepted Manuscript

ok Applied Radiation and
Is

Gamma Spectrum and Coincidence Summation 5 B
Simulations with Geant4 in the Analysis of —
Radionuclide Using BEGe Detector

Chuanlei Liu, Weihua Zhang, Dylan Pierce, Kurt
Ungar, Christopher Tulk, Marc Bean

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(17)31281-2
DOI: https://doi.org/10.1016/j.apradiso.2018.04.003
Reference: ARI8314

To appear in:  Applied Radiation and Isotopes

Received date: 6 November 2017
Revised date: 14 February 2018
Accepted date: 3 April 2018

Cite this article as: Chuanlei Liu, Weihua Zhang, Dylan Pierce, Kurt Ungar,
Christopher Tulk and Marc Bean, Gamma Spectrum and Coincidence
Summation Simulations with Geant4 in the Analysis of Radionuclide Using
BEGe Detector, Applied Radlation and Isotopes,
https://doi.org/10.1016/j.apradiso.2018.04.003

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.2018.04.003
https://doi.org/10.1016/j.apradiso.2018.04.003

Gamma Spectrum and Coincidence Summation
Simulations with Geant4 in the Analysis of
Radionuclide Using BEGe Detector

Chuanlei Liu®*, Weihua Zhang?®, Dylan Pierce”, Kurt Ungar®, Christopher
Tulk?, Marc Bean®

% Radiation Protection Bureau of Health Canada, Ottawa, ON K1A 1C1 Canada
bCanadian Nuclear Safety Commission, Ottawa, ON K1P 559 Canada

Abstract

A Geant4 application has been developed to simulate the gamma spectrum of
a BEGe detector. The summation effects were encompassed for both random
and true coincidences through a time-based approach. The application well
reproduces the typical spectral features such as full energy peaks, escape peaks,
summation peaks and Compton/backscatter continuum. The simulated gamma
response is consistent with empirical data within 3%, while simulations of the
X-ray and baseline regions are valid within a 10% deviation.
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1. INTRODUCTION

Spectrum simulation using Monte Carlo (MC) technique is invaluable and
desirable in gamma spectrometry. A high performance spectrum simulation
can readily be used to explore many particular aspects of measurements from
a gamma-ray detector, and to analyze the impact of different variables which
influence the detector response. The simulation can also be used to generate

reference spectra for the evaluation of spectrum analysis software or template
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