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Abstract

The dosimetric properties of the newly developed LiF:Mg,CuNa,Si TL detector was
investigated by using the method which was presented in IEC 1066 International Standard
“Thermoluminescence dosimetry systems for personal and environmental monitoring”. The
sensitivity of the TL detector was about 30 times higher than that of TLD-100 by the light
integration. In the study of dose linearity of the detector, the dose response was very linear
up to 10 Gy and sublinear response was observed at higher doses. The energy response of
the detector was studied for photon energies from 20 keV to 662 keV. The results showed
that a maximum response of 1.004 at 53 keV and a minimum response of 0.825 at 20 keV
were observed. The reproducibility study for the TL detector was also carried out. The
coefficients of wvariation for each detector separately did not exceed 0.016, and for all 10
detectors collectively was 0.0004. IEC Standard requires that the coefficient of variation shall
not exceed 0.075. So, the reproducibility of this new TL detector sufficiently satisfied the IEC
requirements. Lower limit of detection of the detector was investigated as 70 nGy by Harshaw
4500 TLD Reader.
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Fig. 1. The glow curves of LiF:Mg,Cu,Na,Si and TLD-100.
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Table 1. Relative dose response function A D) of LiF:Mg,CuNa,Si TL detector.

Dose(Gy) 0% 10° 107 10t 1 10 20 30
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Fig. 2. Dose response of LiF:Mg,Cu,Na,Si TL detector as a function of

absorbed dose.
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Fig. 4. Relative energy response of LiF:Mg,Cu,Na,Si TL detector.

Table 2. Relative energy response of LiF:Mg,Cu,Na,Si TL detector.

Photon energy(keV)

20 35 o3 73 118 662

(RER) ;, 0.825 0.991 1.004 0.920 0.887 1.00
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Table 3. Reproducibility of LiF:Mg,Cu,Na,Si TL detector.

Each dosimeter separately

Dosimeter 1D Coefficient of variation
D01 0.00894
D02 0.00497
D03 0.01523
D04 0.0046
D05 0.00731
D06 0.00866
D07 0.00859
D08 0.00891
D09 0.00495
D10 0.00964

All dosimeters collectively

Coefficient of variation

0.00o4
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Fig. 5. Reproducibility of LiF:Mg,CuNa,Si TL detector.
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