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Manufacturing a TLD dosimeter composed of Calcium Sulfate
CaS0, doped with dysprosium Dy at a concentration of 0.08 mol%.
jasem alfawwaz”
Hussein AlHussein™

Abstract

In this study, a thermoluminescent detector (TLD) composed of calcium
sulfate (CaSO, ) doped with dysprosium (Dy) in the form of dysprosium
oxide (Dy, O3 ) was fabricated and evaluated. The work was divided
into two stages: fabrication, and irradiation followed by readout. TLD
chips were prepared with a dopant concentration of 0.08 mol% Dy and
shaped into square pellets with a side length of 5 mm. These chips were
then exposed to gamma radiation emitted from a Cs-137 source at doses
of 0, 2, 5, 10, 15, and 20 mGy. The thermoluminescence glow curves
were plotted for all fabricated samples, showing a significant increase in
thermoluminescence intensity (I) with increasing dose, reaching (0.15,
27, 73, 155, 230, 300) nA, respectively. A considerable rise was also
observed in the accumulated charge with increasing absorbed dose,
measured as (2.13, 231.6, 633.3, 1413, 1998, 2836) nC, respectively.
The results indicate that all doped samples exhibited a linear response to
gamma-ray absorbed doses up to 20 mGy. Furthermore, comparison
with undoped (pure) TLD chips showed a markedly higher response in
the Dy-doped samples, whereas the pure samples exhibited very low
sensitivity under the same irradiation conditions

Keywords: Thermoluminescence, Dysprosium, Calcium Sulfate, Glow
Curve, Thermoluminescence Intensity.
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