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Introduction

Ionizing radiation generates extremly long
lived CO; radicals in calcified tissue. The
CO, concentration rises linearly with dose
and can be detected directly by means of
EPR spectroscopy (electron paramagnetic
resonanc).

For retrospective dose estimation tooth en-
~ amel and dentine as well as bone samples
may be used as in-vivo-dosimeter. Enamel
analysis of permanent teeth has been ex-
tensivly reported in the literature [1, 5]. But
only few investigations were carried out on
deciduous teeth giving results which indi-
cate a twofold decrease in dose response
compared with permanent teeth [7]. Our
objective is to figure out possible differen-
ces concerning chemical composition,
background signal and dose response in
comparison to permanent teeth for the utili-
ty of deciduous teeth as reliable detector
material.

Differences in chemical composition

The key differences of enamel from deci-
duous compared to permanent teeth regar-
ding EPR dosimetry are their lower degree
of mineralization and slightly higher water
content (Table 1).

Preparation

For accurate isolation of the mineral com-
ponent of enamel and to avoid mechani-
cally-induced radicals [3] the teeth were
stored in saturated KOH for two weeks,
washed in distilled water and dried at 50°C
for 48 hours. Grain sizes of 300 - 500 ym
were used. The samples were exposed to
doses of 400 mGy, 1 Gy, 2.5 Gy and 5 Gy

from a CO 60 v - rays source.

Measurement Technique

The EPR spectra were recorded at room
temperature with a Bruker ER-420-
spectrometer equipped with a standard
rectangular resonator operating at approxi-
mately 9.9 GHz. The experimental parame-
ters were: 100 kHz modulation frequency,
0.3 mT modulation amplitude, 3.2x10° gain
factor and 10 mW microwave power.

For EPR dosimetry the relevant quantity is
the amplitude of the radiogenic signal. For
that determination a new measurement and
evaluation routine allows a minimization of
the standard error at short accumulation
times by multiply measurements [4].

At first a standard signal is measured at a
fixed microwave-frequency and a lorent-
zian curve is fitted. The four magnetic field
values of the radiogenic and standard signal
extremas are calculated from the fit pa-
rameters, the resonance equation and the
known g-values at this points. A series of
these four signal intensities is measured
1000 times in succession with an internal
delay of 50 ms. The number of measure-
ment cycles can be chosen. The mean am-
plitudes of the radiogenic and the standar-
dized signal are recorded together with the
corresponding standard errors.

Results and Discussion

The preliminary results of 10 deciduous
tooth samples compared to permanent teeth
proved no significant differences in dose
response after chemical preparation. The li-
near regression fit using the least squares
method shows a slope of 0.363 and a stan-
dard deviation of 0.033 for permanent teeth
and 0.366 and 0.024 respectivly for deci-
duous teeth.

380




Dosimetry of External Photon Fields Using Unfolding of Scintillation
Gamma Spectrometry Data

Figure 11: Background in reference point near to spent fuel temporary storage
(empty storage)
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Figure 12: Background in reference point near to spent fuel temporary storage
(with 6 Castor containers)
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For the utility at low doses further unirra-
diated teeth and their background signals
have to be investigated. Especially for this
aim using deciduous teeth could be advan-
tagous because of the negligible influence
of environmental background dose and the
absence of dental X-rays or at least quanti-
tative knowledge thereof. Further work on
detection limits, preparation methods and
influence of grain sizes is in progress.
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Table 1: Chemical composition of enamel of permanent and deciduous teeth
in percent dry weight [6,7]
Permanent teeth / % Deciduous teeth / %
Mineral 954 92.5
pCa 36.8 37.6
pP 19.2 17.9
p CO, 2.52 2.47
Organic 0.5-2.0 2-4
Water 2-2.3 2.8
Figure 1: Dose response curves for permanent and deciduous teeth
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