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Original Article
Abstract

Background: Thermoluminescence dosimeters are the most widely used inactive in vivo dosimeters.
Nanoparticles have more suitable dosimetry properties than similar bulk materials. The purpose of this study was
to synthesize and to determine the kinetic parameters of nanophosphor equivalent to human tissue for using in
medical purposes.

Methods: After synthesis of LiB3sOs nanophosphor, structure and its dimensions were investigated using
X-ray diffraction pattern (XRD) and scanning electron microscopy (SEM). Different activators were added to
each nanophosphor with 0.5, 1, and 2 percent of weight, to select the most suitable compound as a usable
thermoluminescence dosimeter in medicine. The kinetic parameters of the glow peaks were calculated using four
methods, and the results of these methods were compared.

Findings: SEM and XRD analysis showed that the dimensions of synthesized phosphorus were less than 100 nm,
and had a relatively high purity. By irradiating and reading the samples, the best peak position and intensity of
the glow curve were obtained by 2 percent of weight aluminum (Al) activator at the peak temperature of 183 °C.

Conclusion: The results of different methods were in good agreement. The calculated mean value of the
activation energy was 1.243 eV, which had a good energy level for the thermoluminescent dosimeter (TLD)
reader. By comparing the experimental and computational values, the validity of the computational methods
was confirmed.
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