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Abstract

The optically stimulated luminescence technique has been utilized as an option for personal dosimetry due to a variety of factors, as
the availability of commercially personal monitoring systems based on the OSL of Al,O3: C. In this work, the sensitivity of OSL detec-
tors of Al,Oj3: C, Inlight personal dosimetry system, Landauer, was verified for different light levels. The results show that the percentage
fading of OSL detectors exposed to 260 lux and 26,000 lux from fluorescent light varied between 16-24% and 76-91% in the first five
minutes, respectively. The data confirmed the very high sensitivity to light of these detectors.

© 2008 Elsevier B.V. All rights reserved.
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1. Introduction

The optically stimulated luminescence (OSL) technique
has been actively utilized as a dosimetry method for
archaeological and geological dating. In the present days,
the OSL technique has been shown useful for personal
dosimetry too [1].

The OSL phenomenon is based on the luminescence
emitted from an irradiated insulator or semiconductor as
a result of light stimulation.

Since the development of this technique, its use is
restricted because of the lack of a good luminescent mate-
rial presenting both high sensitivity to radiation and opti-
cal stimulation efficiency, a low atomic effective number
and adequate fading characteristics [2]. The Al,O3: C
detector is a very good luminescent material for OSL
dosimetry, because it presents excellent dosimetric charac-
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teristics. It was the first material introduced commercially
for personal monitoring based on an OSL reader system
from Landauer [3].

However, there is one potential limitation of the utiliza-
tion of this material due to its high sensitivity to light, and
this situation is a serious problem for its application in per-
sonal dosimetry [4].

The OSL signal of an Al,O3: C detector is reset during
light exposure of the sample. The occurrence of light
induced fading in Al,O3: C has been previously reported
by Akselrod et al. [5].

In addition, an investigation of the light induced fading
of this material by sunlight was realized by West et al. [6].
A strong light induced fading of the OSL signal could be
observed in Al,Os: C. This sensitivity to light is presented
in different ways, as for instance, the generation of an
OSL signal in unirradiated samples. If the light sensitivity
of this dosimetric material undergoes significant changes
in different ranges of time, it is very important to study this
behaviour for Al,O5: C involving different light sources.

The purpose of this paper was to study the optical
decay of the OSL signal of the dot dosimeters of
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AlLO3: C (Landauer) in environmental light, fluorescent
light and sunlight.

2. Materials and methods

All measurements were obtained using OSL dot dosi-
meters of Al,Os: C with the Landauer microStar reader
and software. This detector is a layer of Al,O5: C sand-
wiched between two layers of polyester for a total thick-
ness of 0.3mm and diameter of 0.7mm [7]. The
measurements were always taken immediately after irradi-
ation. The optical treatment of OSL dot detectors was
realized into the closed box (26,000 lux) during 30 min
prior to each re-use [8]. A Delta OHM radiometer, model
D09721, LUX LP 9021PHOT sensor, was always utilized
to determine the different light levels.

The first experiment was carried out with non-irradi-
ated detectors exposed to 260 lux of environmental light
composed by 8 fluorescent lamps, Philips, model TLT
40 W/75 RS, and the OSL dot detectors were positioned
on a laboratory bench during the light exposures.

In the second experiment the detectors were exposed to
17,000 lux (1 fluorescent lamp) and 26,000 lux (2 fluores-
cent lamps) inside a closed box. The lamp specifications
are: Sylvania, model F 16 W/78, and the OSL dot dosime-
ters were positioned at 9 cm from the lamps inside the box.

The sunlight exposure studies were realized during sum-
mer in Sao Paulo (23°S and 46°W and 750 m a.s.l.), in a
clear sky day. The OSL dot detectors were positioned on
the ground, and the temperature was measured using a
TP870A sensor as 40 °C. Sunlight intensity exposure was
100,000 lux.

After that, the three experiments were repeated, this
time using irradiated detectors. The detectors were exposed
to beta radiation (°°Sr + °°Y) of the secondary standard
system of the Calibration Laboratory of IPEN, Buchler
GmbH & Co, Germany, with radiation sources calibrated
by the primary standard laboratory of Physikalisch — Tech-
nische Bundesanstalt (PTB), Germany. The source detector
distance was 30 cm. During each exposure to beta radia-
tion the InLight personal dosimetry systems were kept in
the dark.

All readings were normalized to the initial measurement
values.

3. Results and discussion

The light induced fading of the OSL response in
Al,O3: C detectors, as a function of exposure time to
260 lux (environmental light) and to 26,000 lux of fluores-
cent light (2 fluorescent lamps in a closed box) is pre-
sented in Figs. 1 and 2, respectively, for different initial
beta radiation absorbed doses. No fitting method was
used in all figures presented in this work; the curves are
just guides for a better data viewing.

The results show that the percentage fading response of
OSL detectors exposed to beta radiation for doses varying
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Fig. 1. Light induced fading of OSL response of Al,O;: C detectors as a
function of exposure time to 260 lux of fluorescent light after irradiation
with beta radiation.
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Fig. 2. Light induced fading of OSL response in Al,O;: C detectors as a
function of exposure time to 26,000 lux of fluorescent light after
irradiation with beta radiation.

from 0.1 mGy up to 15 mGy and subsequently exposed to
environmental fluorescent light (260 lux) varied between
16% and 24% in the first 5 min. After 30 min of light expo-
sure, the fading of the OSL response varied between 49%
and 53%.

The percentage fading of the o-Al,O;: C detectors
exposed to 26,000 lux of fluorescent light inside the box,
the OSL fading was 76-91% after the first 5 min of expo-
sure. After 30 min of exposure to fluorescent light (26,000
lux), the Al,O3: C detector response was almost null.

Fig. 3 shows the light induced fading of OSL detectors
response of Al,Os: C detectors as a function of exposure
time to different light levels (260 lux, 17,000 lux and
26,000 lux) of fluorescent light after irradiation with
15 mGy of the *°Sr + °°Y beta source. It was observed that
the optical treatment with 26,000 lux is a better choice for
“zeroing” the detector OSL response.
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Fig. 3. Light induced fading of OSL response in Al,O5: C detectors as a
function of exposure time to 260 lux, 17,000 lux and 26,000 lux of
fluorescent light after irradiation with beta radiation (15 mGy).
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Fig. 4. Light induced fading of OSL response as a function of exposure
time to sunlight of ALLO;: C detectors irradiated (15 mGy) and non-
irradiated.

In addition, another study of these detectors was car-
ried out with sunlight exposure. The OSL dot detectors
were separated into two groups; the first group was previ-
ously irradiated with 15mGy of the °°Sr+ *°Y beta
source and the dots of the second group were not exposed
to any radiation. The irradiated detectors exposed to sun-
light present a strong response decrease in the first 30 s,
and the non-irradiated detectors exposed to sunlight
showed an initial activation on their response followed
by signal decay (Fig. 4). Fig. 5 shows the details of the ini-
tial activation of OSL detectors in time periods on the
order of seconds.
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Fig. 5. Detailed curve of light induced fading of OSL response as a
function of exposure time to sunlight in non-irradiated Al,O3: C detectors.

4. Conclusions

This paper shows the percentage fading of OSL signal of
Al,O5: C detectors induced due to different light levels. It
was observed that these detectors present a high sensitivity
to light, and their fading has to be taken into consideration
for environmental and personal dosimetry. For this reason,
it is recommended that the detectors of Al,O5: C should be
manipulated in a dark room to avoid the OSL signal decay.
This study confirms that the exposure to 26.000 lux is an
excellent optical treatment for re-utilization of the OSL
detectors of Al,O;: C.
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