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Radiation dose response of InLight® optically stimulated luminescence (OSL) dosimeter

P99 aUNNS U WA, 2561

[y

AIURAYEU A3, 390 Heiy At SnwnsHdgInaanizaunsUTsiuA iR nseE

Email: vithit.p@oap.go.th

eazdunagy

Introduction: Optically stimulated luminescence (OSL) dosimeter has been widely used for
personal radiation dosimeter. The radiation dose is recorded and compared with the dose
limitation in order to monitor risk from working with radiation. Therefore, the efficiency of personal
OSL dosimeter is importantly concerned.

Objective: The purpose of this study is to define the efficiency of InLight® OSL dosimeter by
comparing with the standard radiation source of the x-rays (x-rays tube), beta rays (Strontium-90)
and gamma rays (Cesium-137). The radiation dose responses of OSL dosimeter were studies where
the findings can be used for differentiating the types and energy of radiation.

Materials and methods: InLight® OSL were placed on the phantom and irradiated with three
different radiation sources which were x-ray from x-ray tube, beta from Sr-90 and gamma ray from
Cs-137 with different mean energy range between 33 - 662 keV and varying the radiation dose of
0.2 mSv, 2.0 mSv and 5.0 mSv. The standard radiation source is placed at an angle of 90 degrees
with the OSL dosimeter.

Results: The efficiency of OSL dosimeter depends on the type, dose, and energy of radiations. OSL
dosimeter was poorly response to the low radiation dose (0.2 mSv) from x-ray and beta with the
measurement error of 28% and 74%, respectively. The x-ray standard graph of OSL can be used
to distinguish the energy of x-ray however; it cannot differentiate the x-ray radiation dose. The
differences of beta and gamma ray standard graph can be used to distinguish the types of
radiation.

Conclusion: The use of OSL dosimeter to analyze the type, dose, and energy of radiations requires
the standard graphs and radiation dose responses. The different types of radiation such as x-ray,
beta, and gamma including the dose and energy of radiation must be examined before measuring
the dose received from radiation workers. The angle of radiation source and dosimeter must also

be concerned.
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Type of Energy Radiation dose (mSv)
Radiation (keV) 0.20 2.00 5.00
X=z5D 0.15 + 0.01 1.73 £ 0.05 4.35 £ 0.11
33
Shermor 2500 13.30 1296
X=z5D 0.14 + 0.01 1.90 +0.28 4.79 + 0.66
a8
Herror 2800 500 4.12
X=z5D 0.20 + 0.02 1.96 £ 0.07 4.99 + 0.20
65
Herror 200 220 020
X-ray
X=z5D 022 + 0.06 207 £022 4.95 + 0.38
83
derror .00 370 1.00
X=z5D 0.23 + 0.00 191 £012 4.80 + 0.34
100
derror 14.00 4.50 396
X=z5D 0.19 + 0.01 193 £0.11 5.14 + 0.25
118
derror 6.00 3.60 272
X=z5D 0.05 +0.01 217 +013 5.40 + 0.40
Beta 544
derror 74.00 8.70 804
X:sD 021 +0.02 203 +0.04 505+ 017
Gamma 662
dperror 5.00 1.50 1.00

"Percentage emor Is <15% recommended by the manufacturer



