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Introduction.

In the thermoluminescent method, we are measuring the light emitted by the phosphor
(called TL output), irradiated previously by ionizing radiation. There are several other effects,
which can cause emission of light similar to the TL output, which can affect the results of
personnel and environmental dosimetry, especially for low doses. Sonder et al. (1) described
several such effects, as illumination of lithium fluoride thermoluminescent dosimeters,
particularly with ultraviolet wavelenghs. Hoots et al. (2) present the results of the glow curve
of LiF:Mg,Ti chips, after exposure to different non-ionizing radiation (u.v., microwave, electric
sparks). Spanne(3) has reviewed the reports of light induced signals in LiF ( X > 380 nm).
These effects cause dosimeters to emit TL similar to that caused by exposure to ionizing
radiation.

A signal is received when heating teflon sheets, which contributes to the TL signal.
Horowitz (4) pointed out that the light induced TL emission from the teflon has a glow peak at
«120°C. The purpose of the present work was to perform a quantitative evaluation of the
signal contributed by the teflon used in the TLD cards employed by us (Harshaw - TLD 100)
for different storage conditions.

Materials and methods.

The measurements were performed with the Bicron/Harshaw manufactured LiF:Mg,Ti
cards, placed inside old type holders, which are not light tight. The cards are barcoded
aluminum cards, containing three chips of natural LiF (TLD-100). In these cards, place #4 has
no TLD chip (only teflon), and by applying a normal heating procedure on it, the teflon
contribution to the TL signal can be measured. The heating profile is a preheat to 50°C and a
linear heating rate of 25°C/s up to 300°C, for a total time of 13.3 seconds. The TLD cards
were read by an automatic 6600 Bicron/Harshaw thermoluminescent reader.

Experimental results.

Two series of measurements were performed with two card groups during a period of one
year (January - December 1996). The first group was placed inside buildings, while the second
one was placed outside. Both groups were evaluated monthly.
A typical teflon heated glow curve is given in fig 1 compared to a TL radiation induced glow
curve. The teflon TL spectrum indicates a peak at a lower temperature, but a significant
contribution is present also in the range of the TL radiation induced glow curve.
In figure 2 two representative monthly distributions of the teflon readings for the two groups

are given. A significant difference is clearly seen between the two groups (inside buildings and
outside).
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irradiated tld -100 crystal - Teflon

Figure 1 : Normalized glow curves of heated teflon and of an irradiated TLD crystal.
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Fig 2, Typical distributions of the teflon reading for the cards placed inside buildings and
outside.
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In table 1 we present the average values calculated from the distributions for both series of
experiments. The results are given in mGy equivalent units (the dose to which TLD-100
crystals are exposed to give the same ammount of light).

Table 1 :The average teflon signals, from two series of experiments.
I - Cards placed inside buildings.
II - Cards placed outside.

Month
January
February
March
April
May
June
July
August
September
October
November
December

Average

Average signal I (mGv)
0.0239
0.0278
0.0255
0.0280
0.0257
0.0252
0.0255
0.0226
0.0196
0.0248
0.0257
0.0219

0.0247 + 0.0024

Average signal II (mGv)
0.0412
0.0568
0.0505
0.0628
0.0379
0.0563
0.0397
0.0415
0.0398
0.0524
0.0487
0.0536

0.0484 ± 0.0082

As an additional check of the thermoluminescence contribution by the teflon, a third group
of cards was placed in dark rooms and was evaluated after 6 months. The teflon background
was only 0.0105 mGy, for the whole period, much lower than for the first two groups, which
indicates a considerable influence of the light conditions on the teflon signal.

Conclusions.

1. A significant light emission from the teflon covers was observed, when the teflon was heated
to the normal TLD readout heating profile. The amount of the light emission is strongly
dependent on the storage condition of the TLD cards.

2. The average signal of the teflon measured when the cards were stored outside is larger by a
factor of 2 compared to the signal inside the buildings, and much larger than the teflon
background observed after dark room storage.

3. The effect of the teflon signal must be taken into account, especially in the measurements of
low doses (personnel and environmental dosimetry). A light tight holder is to be prefered.
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