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Abstract

Thermoluminescent dosimeter (TLD) can be used to measure the
radiation dose, because the TL signal integral value under its glow curve
Is proportional to the radiation dose. The thermoluminescent glow curve
is abtained as the TLD is heated. The glow signal changes with the
heating temperature. In general, TLDs are commonly used for dose
measurement. However, when TLDs are irradiated with different
radiation-quality beams, we can obtain different glow curve distributions
in the high-temperature region. The beam quality here refers to a beam
with different linear energy transfer (LET). According to analysis of the
components of high temperature region and main peak region under the
glow curve, the high-temperture ratio will be obtained to derive average
LET. The LET can be used to estimate the radiation "quality”. The
radiation "dose" is also obtained. In order to establish a LET evaluation
system, we first need to build a TLD heating system with good
temperature control. When the glow curve is read out, a glow curve
analysis program is needed to separate components of peaks. The
components of each energy peak are analyzed by theoretical model. The
ratio of the components under the peak to assess the average LET.
Secondly, the appropriate particle transport simulation program is used
to calculate the initial proton energy of the proton beam at different
depths, and the yield and energy of the induced-secondary particles, and
the average LET. Finally, the theoretical calculation and experimental
results will be compared and analyzed to confirm the feasibility of this

LET assessment system.
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