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supralinearity and higher TL efficiency in heavy particle beams. These results should lead to further
investigation of new TL detectors appropriate to hadrontherapy. In particular, the influence of both Mg and Ti
dopant concentrations on TL response in proton beams was studied. 7LiF:Mg,Ti pellets (diameter 4.5 mm,
thickness 0.5 mm) doped with 30 different combinations of Ti and Mg (5 Ti contents : 4, 13, 39, 130, 260
ppm; 6 Mg contents : 30, 60, 120, 240, 480, 960 ppm) were irradiated at different depths of the Bragg curve
in a 65 MeV clinical proton beam. From the analysis of dose response and TL efficiency and its dependence
on LET, recommendations on optimal dopant concentration are drawn for the clinical use of the dosemeter in
nrotontherapy.
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- While thermoluminescent detectors (TLD) are widely used for dosimetry in radiotherapy, their properties
are optimised for radiation protection rather than for clinical applications. In particular, the dose response of
commercially available TLDs is not linear in the range of doses applied in radiotherapy. The most commonly
used LiF:Mg, Ti detectors show supralinear dose response above ca. 2 Gy or even at lower doses. In addition,
the dose characteristics are not constant for a given detector type but may vary considerably from batch to
batch. The reason for this is that commercial TL manufacturers do not control some details of production
procedures, as their variation do not affect the main low-dose properties of TLDs , which are their only area of
interest. In the Institute of Nuclear Physics in Krak6w (INP) thermoluminescent detectors for various fields of
application (medicine, radiation protection, environmental measurements, etc.), in various physical forms
(powders, pellets, miniature and thin-layer detectors) and made of different thermoluminescent materials
(LiF:Mg, Ti, LiF:Mg, Cu, P and CaSO^Dy) have been produced for nearly three decades. Recently,
a research program aimed at developing LiF:Mg, Ti detectors optimised for radiotherapy applications have
been initiated. The performed investigations included testing of wide range of Mg and Ti concentrations and
different methods of introducing of dopants into LiF. The main improvement was obtained by increasing of
the content of Ti, resulting in a linear response up to ca. 10 Gy, rather than the usual 2 Gy. Additionally, the
influence of other factors (e.g. annealing conditions) on the dose response of detectors was also tested. The
new improved detectors will soon be commercially available from the INP.
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| The time evolution of individual TL peak intensities in LiF:Mg, Cu; P has been studied for several
I arage temperatures ranging from -20°C to +50°C and for time-periods from 10 minutes to three months .

lhe experiments were carried out using commercially available LiF:Mg, Cu, P phosphors (GR-200 from
China, MCP-N from Poland). The glow curves obtained were analysed using the FADA deconvolution
program developed at CIEMAT. The influence of initial trap filling was studied by comparing two sets of
detectors irradiated before and after the storage period. The results show no major differences between the two
LiF:Mg, Cu, P varieties. The data show a good stability (1.00 ± 0.06) of the main dosimetric peak (peak 4) at
all temperatures and over all time periods. In contrast, peak 2 and peak 3 show an exponential decrease, the
rate of which strongly depends on storage temperature (peak 3 half-life changes from 300 hours at room
temperature to 20 hours at +50°C).


