
Author’s Accepted Manuscript

General Radiographic Attributes of Optically
Stimulated Luminescence Dosimeters: A Basic
Insight

Y. Musa, S. Hashim, S.K. Ghoshal, D.A. Bradley,
N.E. Ahmad, M.K.A. Karim, A. Hashim, A.B.A
Kadir

PII: S0969-806X(17)31262-8
DOI: https://doi.org/10.1016/j.radphyschem.2018.01.022
Reference: RPC7752

To appear in: Radiation Physics and Chemistry

Received date: 7 December 2017
Revised date: 12 January 2018
Accepted date: 28 January 2018

Cite this article as: Y. Musa, S. Hashim, S.K. Ghoshal, D.A. Bradley, N.E.
Ahmad, M.K.A. Karim, A. Hashim and A.B.A Kadir, General Radiographic
Attributes of Optically Stimulated Luminescence Dosimeters: A Basic Insight,
Radiation Physics and Chemistry,
https://doi.org/10.1016/j.radphyschem.2018.01.022

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/radphyschem

http://www.elsevier.com/locate/radphyschem
https://doi.org/10.1016/j.radphyschem.2018.01.022
https://doi.org/10.1016/j.radphyschem.2018.01.022


General Radiographic Attributes of Optically Stimulated Luminescence Dosimeters: A 

Basic Insight  

Y. Musa
1,2,*

, S. Hashim
1,3

, S.K. Ghoshal
1
, D.A. Bradley

4
, N.E. Ahmad

1
,  M.K.A. Karim

5
,     

A. Hashim
6
 and A.B.A Kadir

6 

1
Department of Physics, Faculty of Science, Universiti Teknologi Malaysia, 81310 UTM 

Skudai, Johor, Malaysia. 
2
Centre for Energy Research and Training, Ahmadu Bello University (ABU), Zaria, P.M.B 

1014, Samaru, Nigeria 
3
Centre for Sustainable Nanomaterials (CSNano), Ibnu Sina Institute for Scientific and 

Industrial Research (ISI-SIR), Universiti Teknologi Malaysia. 81310 UTM Skudai, Johor, 

Malaysia. 
4
Institute for Healthcare Development, Sunway University, 46150 Petaling Jaya, Selangor, 

Malaysia 
5
Department of Physics, Universiti Putra Malaysia (UPM), Serdang, 43400 Selangor Darul 

Ehsan, Malaysia 
6
Secondary Standard Dosimetry Laboratory (SSDL), Malaysia Nuclear Agency, Bangi, 

43000  

 

*Corresponding author’s email: yahaya_ms@yahoo.com 

Abstract 

We report the ubiquitous radiographic characteristics of optically stimulated luminescence 

dosimeters (OSLD) so called nanoDot OSLDs (Landauer Inc., Glendwood, IL). The X-ray 

irradiations were performed in free air ambiance to inspect the repeatability, the 

reproducibility, the signal depletion, the element correction factors (ECFs), the dose response 

and the energy dependence. Repeatability of multiple readouts after single irradiation to 10 

mGy revealed a coefficient of variation below 3%, while the reproducibility in repeated 

irradiation-readout-annealing cycles was above 2%. The OSL signal depletion for three 

nanoDots with simultaneous irradiation to 20 mGy and sequential readouts of 25 times 

displayed a consistent signal reduction 0.5% per readout with R
2
 values over 0.98. ECFs for 

individual OSLDs were varied from 0.97 to 1.03. In the entire dose range under 80 kV, a 

good linearity with an R
2
 exceeding 0.99 was achieved. Besides, the percentage difference 

between OSLD and ion-chamber dose was less than 5%, which was superior to TLD. The X-

ray photon irradiated energy response factors (between 0.76 and 1.12) in the range of 40 to 

150 kV (26.1 to 61.2 keV) exhibited significant energy dependence. Indeed, the nanoDot 

OSLDs disclosed good repeatability, reproducibility and linearity. The OSLDs measured 

doses were closer to ion-chamber doses than that of TLD. It can be further improved up to 

3% by applying the individual dosimeter ECF. On top, the energy dependent uncertainties 

can be minimized using the energy correction factors. It is established that the studied 

nanoDot OSLDs are prospective for measuring entrance dose in general radiographic 

practices. 
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