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Luminescence and new defects in quartz
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Figure 4. Dependence of TL(190) on the first irradiation time. Curves 1-4 after prolonged preirradiation at 700, 400,

300 and 250 K, respectively.

hence, the curve have slopes close to zero. The satura-
tion intensities of the curves in Figure 4 give a measure
of the concentrations of the {Si04/Li}0 centers filled up
by electrons during the second irradiation under
conditions of negligible competition.

All the curves in Figures 3 and 4 were obtained
with both irradiations performed at 80 K and an interme-
diate warming to 250 K between the two irradiations.
Qualitatively similar results (with somewhat different
slopes) were obtained with the first irradiation carried
out at 250 K and the second at 80 K; Na-containing
samples behaved similarly. The curves in Figures 3 and
4 do not give, therefore, the true dependence on the
dose of excitation. To illustrate this, Figure 5 shows a
few curves in which the excitation dose was fixed for all
the TL measuremeats. The slopes of the curves in Fig-
ure 5 are obviously not zero.

For each point in Figure 5, the first excitation (t, =
40 seconds) was carried out at 250 K and the second (t,
= 2 seconds) at 80 K. The abscissa gives now the ac-
cumulated exposure time for each curve (Lt;, neglecting
the low, t, = 2 seconds, exposures). For each curve,
the sample was preheated to 700 K, thus emptying all
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the shallower traps unstable at 700 K. In recording the
glow curves, the sample was heated to a different tem-
perature for each curve. These temperatures were 620,
500, 400 and 320 K for curves 1-4, respectively.

Curve 1 in Figure 5 shows a very small increase in
the TL(190) with the increase of Lt;. This is because
in each TL measurement, the electron traps stable up to
620 K were emptied, and for longer Lt values, an equi-
librium is reached between the emptying and the filling
up of the electron traps. With the gradual reduction of
the emptying of the competing traps by reducing the
temperature reached in each TL measurement, the re-
maining competing traps are filled up faster when the
rise in the curve becomes steeper. Thus, in curve 4
(warming up to 320 K), equilibrium takes place only af-
ter an increase of TL(190) by nearly a factor of 10,
compared to that at Lt; ~ 0.

The investigation of these effects is now underway.
Results reached, up to now, show that under certain con-
ditions, the effect of the accumulated filling up of the
competing electron traps can be dominant.




