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Abstract:

Two types of thermoluminescence properties and kinetic trapping parameters of LiF:Mg,Cu,Na,
Si thermoluminescence with difference production have been studied. LiF based were doped with the fixed
concentration of Mg 0.2 mole%, Cu 0.05 mole% and Si 0.9 mole%, were obtained by Melting method (denoted
as PMCS), single crystal form LiF based were doped with the fixed concentration of Mg 0.2 mole%, Cu 0.05
mole%, and vary with different Si and Na concentrations range from 0.00 to 2.00 mole% and 0.00-0.50 mole%
respectively were obtained by Bridgeman method , the poly crystals and single crystals were confirmed with
power X-ray diffraction (XRD) techniques. Two types of difference TLD have been shown similarity of TL
glow curve structure but the main glow peak of single crystal are lower than poly crystal , they are show good
linearity from dose response 0.10 to 3 mGy. The single crystal TLD(SMCS) sensitivity is higher than PMCS
TLD 1.3 times, and the sensitivity increase with the increasing of Si concentration. The residual signal of single
crystal TLD are significantly lower than PMCS TLD. The glow curve structure and sensitivity of single crystal
TLD remain stable when 5 cycles reuses but not stable in polycrystal TLD. Two types of TLD did not exhibit
any significant reduction in the response with increasing heating rate in the range from 1 to 20 °C /s. The glow
curve structure gave the main dosimetric glow peak and the main dosimetric peak temperature(7,) increase
with the increasing of heating rate according to the Randall and Wilkins model, the peak temperature of the
glow peaks change with the heating rate are indicated as the first order of kinetics. The results of trapping
parameters determined by the heating rate method E and s are 0.744 eV and 1.481x10° sec " for PMCS TLD
and 1.665 eV and 5.882x10" sec ' for SMCS TLD and the increasing of Si concentration, the £ and s are

decrease.
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