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There are a number of shock "geobarometers" that can have an 
application of a study of impactites. The base of "geobarometer" 
is using a shock-induced disorder in some minerals, especially 
such as a quartz [I-41. 

The TL of minerals is very sensitive to detect defects in 
mineral lattice and in principle can be used for a study of shock 
effects. In has Seen reported [5-61, that TL of plagioclases 
changed essentially in shoclred samples. However the shocked 
quartz is studied insufficiently in spite of broad investigations 
of shock metamorphism of quartz. For this reason we studied' TL of 
quartz samples experimentally shocked to pressures of 8.4, 9.0, 
12.2, 20.0, 24.0, 27.0, 31.5, 34.0 and 49.0 GPa respectively. We 
studied artificial TL that was caused by 137% gamma-ray source. 
The meLhod of shock loading of the quartz samples has been 
reporied earlier [ 4 ] .  For TL measurements the material was 
crushed up to powder fraction less than SOP and aliquots of 
sai~iples of 2 mg were placed in cups of 6 mm in diameter. The 
cups were made of Ni foil. Data of two equal sets of the TL 
measurements show difference in values of +/-lo%. 

We carried out two different sets of measurements of TL glow 
curves, which were conditioned by different ways of the 
irradiation. The first set is characterized by the successive TL 
measurements after each step of the irradiation. A dose of 
irradiation after the step was about 100 krad. It was carried out 
seven cycles of the TL measurements and the irradiations 
consequently for the all samples of shocked quartz. The 
processing of TL data demonstrated changes of maximum temperature 
of glow curves, a full width on half of a peak high and intensity 
of TL lor all samples. Observed peculiarities of artificial TL 
can be due to an alteration of a crystal lattice of shocked 
quartz, that can be formed as a result of a sample irradiation 
and/or as a result of heating up to 500 oC during the TL 
measurelilents (a rate of the heating of the samples was 140C s-1 ) .  
Considering the irradiation as main reason of a difference of the 
TL patter-iis, we should analyse a dependence of a TL sensitivity 
on a total dose accumulated in the samples. (The TL sensitivity 
is an area of glow curve for temperature interval of 100-380 OC 
per one unit of the irradiation dose and sample weight.) The 
curves of the T3 sensitivity versus the dose of the irradiation 
demonstra'ce changes of the TL sensitivity for all samples and the 
changes depend on a value of shock pressure. The curves can be 
divided into two groups (see Fig.). The first group includes the 
samples loaded less than 20 GPa. The changes in TL sensitivity in 
this group are rather chaotic and have a maximum of the TL 
sensitivity by different values of a sumnlary dose. It can be seen 
that for the samples shocked by 9 and 20 GPa respectively the 
values of the maximum of the TL sensitivities are 1-3 and 2.0 
times as higher than the same value for unshocked quartz. 
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The second group of the samples shocked to 20 GPa and higher 

demonstrates monotonous decreasing of the TL sensitivity up to 
five steps of the irradiation by a total dose of 517 krad 
(Fig-b). At shock pressure of 34 GPa after a first step of 
irradiation the value of the TL sensitivity is eight times higher 
than that in the unshocked sample. The same increasing of the TL 
sensitivity has been reported for shocked plagioclase [5,61. 
The aim of the second set of the TL measurements is a study of 
dependence of TL saturation on shock pressure. The measurements 
were made after irradiation of samples by increasing doses of the 
gamma-rays. The doses were 300, 650, and 1000 krnd. The data show 
that the TL saturation in low-temperature interval (100-250 0C) 
by irradiation dose of about 1 Mrad is reached for the samples 
loaded by pressures less than 34 GPa. For the samples shocked to 
34 GPa and higher there is the simultaneous and approximately 
equal TL saturation both in low temperature and high temperature 
(250-380 QC) intervals. Following TL measurements after 
irradiation by dose of 260 krad show an increasing of TL 
sensitivities for the all samples, which approach to the maximum 
recorded values (see Fig.). 

The study of the TL for shocked quartz samples display high 
sensitivity of the method for registration of lattice defects 
formed by shock loading. The used method of TL measurements after 
different doses of irradiation gives a possibility to determine 
in impactites three intervals of shock pressures, which are 0-20, 
20-34 and 34-49 GPa respectively. 
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Fig. TL sensitivity of shock-loaded quartz versus the dose 
of gamma-irradiation. a) 1-0; 2-8.4; 3-9.0; 4-12.2; 5-20.0 GPa. 
b) 1-24.0; 2-27.0; 3-31.5; 4-34.0; 5-49.0 GPa respectively. 
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