MAPAN
Journal of Metrology Society of India
© Metrology Society of India 2015
DOI 10.1007/s12647-014-0129-6

123

Review Paper

An Empirical Model for Predicting Harwell
Dose Variation During Gamma Process
Interruption Using Experimental Design
A. Mejri1,3

, K. Farah3, F. Hosni1,3, A. H. Hamzaoui4 and H. Eleuch2

(1) Laboratoire de Dosimétrie des Rayonnements Ionisants, Centre National des Sciences et
Technologies Nucléaires, 2020 Sidi-Thabet, Tunis, Tunisia
(2) Institute for Quantum Science and Engineering, Texas A & M University, College Station, TX
77843, USA
(3) Unité de recherche: Maîtrise et Développement des Techniques Nucléaires à Caractére Pacifique,
Centre National des Sciences et Technologie Nucléaires, 2020 Sidi-Thabet, Tunisia
(4) Laboratoire des Matériaux, Institut National de Recherche Scientifique et Technique, B.P. 95,
2050 HammamLif, Tunisia

A. Mejri

Email: arbi.insat.cnstn@gmail.com
Received: 05 May 2014 / Accepted: 18 December 2014 / Published online: 25 January 2015

Abstract
During routine dosimetry for radiation processing applications, process interruption is widely
encountered; in this case dosimeters may receive their target dose in two or more absorbeddose increments. Some interruptions may be planned, for example double side irradiations
may be used to improve dose distribution. Other interruptions may be the result of unplanned
irradiator shutdowns. In this case, dosimeters may be exposed to outside factors, such as
temperature, without exposure to ionizing radiation. The responses of these dosimeters are
usually influenced because the conditions in irradiation facilities may differ considerably
from the conditions in which the dosimeters were calibrated. These differences may lead to
expected systematic errors in dose estimation. An original approach is proposed in this work
in order to simulate a process interruption within limits and quantify the effects of a
combination of factors on dosimeter response using complete factorial design 2n . We present
an in-depth experimental study on the response of dosimeters that have been irradiated, stored
for a fixed period of time at several temperatures, and then re-irradiated. This study was
performed using Harwell Red Perspex dosimeter type 4035.
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