Author’s Accepted Manuscript

ok Applied Radiation and
Isotopes

The effect of pre-dose on thermally and optically _,"_,m
stimulated luminescence from a-Al,O3:C,Mg and oo

a-AlL03:C

J.M. Kalita, M.L. Chithambo

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(18)30030-7
DOI: https://doi.org/10.1016/j.apradis0.2018.06.012
Reference: ARI8394

To appear in:  Applied Radiation and Isotopes

Received date: 10 January 2018
Revised date: 7 June 2018
Accepted date: 13 June 2018

Cite this article as: J.M. Kalita and M.L. Chithambo, The effect of pre-dose on
thermally and optically stimulated luminescence from a-Al,O3:C,Mg and o-

AlLO3: C , Applied Radiation and Isotopes,
https://doi.org/10.1016/j.apradis0.2018.06.012

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.2018.06.012
https://doi.org/10.1016/j.apradiso.2018.06.012

The effect of pre-dose on thermally and optically stimulated
luminescence from a-Al,03;:C,Mg and a-Al,O;:C

J.M. Kalita, M.L. Chithambo”

Department of Physics and Electronics, Rhodes University, P O Box 94, Grahamstown 6140,
South Africa

jitukalitaO9@gmail.com
m.chithambo@ru.ac.za

“Corresponding author. Tel.: +27 46 603 8450; fax: +27 46 603 8757

Abstract

We report the effect of pre-dose on the thermoluminescence (TL) and optically
stimulated luminescence (OSL) dose response of a-Al,05:C,Mg and a-Al,O3:C. Before any
luminescence measurement, the samples were irradiated with different doses, namely 100, 500
and 1000 Gy to populate the deep electron traps. This is the pre-dose. The results from TL and
OSL studies are compared with results from samples used without any pre-measurement dose.
The TL glow curves and OSL decay curves of a-Al,03:C,Mg recorded after pre-doses of 100,
500 and 1000 Gy are identical to those from a sample used without any pre-dose. Further, the TL
and OSL dose response of all a-Al,03:C,Mg samples are similar regardless of pre-dose. In
comparison, the TL glow curves and OSL decay curves of a-Al,O3:C are influenced by pre-dose.
We conclude that the differences in the TL and OSL dose response of various pre-dosed samples
of a-Al,O3:C are due to the concentration of charge in the deep traps. On the other hand, owing
to the lower concentration of such deep traps in a-Al,03:C,Mg, the TL or OSL dose responses

are not affected by pre-dose in this material.
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