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Verification Method of the Complete Paleodose Zeroing in TL Fault Dating

— From the Experimental Investigation of the Instantaneous Heating Effect on TL Intensity —
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Abstract

We have investigated an elementary process attributable to heat in recovery of radiation damage at the time
of fault movement, searching the decrease of thermoluminescence (TL) intensities for quartz grains heated by
the instantaneous thermal contact and being of 105~ 150um diameter.

As a result of the experiments, we have found the following facts :

(1) Tt cannot be always expected that radiation damage is completely recovered at just an elevated temperature
of each sample heated by the instantaneous thermal contact. The complete zeroing is detectable in the lower
temperature range.

(2) If the perfect ED plateau is detected, then it can be verified that the paleodose zeroing at the time of fault
movement must be complete.

(3) Executing the ED plateau test, we can obtain one of the following informations : 1) If the ED plateau is
continuous from the initial temperature of TL measurements, then the estimated TL age is of the newest faulting.
1) If the ED plateau is detected, being continuous in only the higher temperature range, then the estimated TL
age is of the past faulting. iii) If the ED plateau cannot be detected in any temperature range at all, then it can

be concluded that though the age of faulting cannot be estimated, the fault in question is active.
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Fig. 1 TL glow curves of the 105~ 150um treated quartz from
the Flattery Silica Sand. The sample B is irradiated, 30
Gy with “Co y -rays, after annealing at 565 C for 10
min. The sample Al, A2, A3 or A4 is the sample B
heated by the instantaneous thermal contact, up to a
temperature of 130, 195, 290 or 395 C, respectively.
Each glow curve is the average of 3~5 measurements
corrected for background.
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Fig. 2 TL glow curves of the sample B and sample A1~ A4.
Each sample notation is described in captions of Fig. 1.

TL intensity (arbitrary unit)

Curve N is the so-called natural glow curve and curve
N + ys are the so-called natural plus artificial ones. The
ys indicate additive doses in Gy. Each glow curve is
the average of 3~35 measurements corrected for
background.
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Fig. 3 So-called first-glow growth characteristics. Each sample

notation is described in captions of Fig. 1. Plotted TL
intensities, shown as an example, are summed over the
region, 305~315C. FError bars represent *1lg
uncertainties.
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Fig. 4 TL glow curves of the 105~150um natural and heated
quartz from the Flattery Silica Sand. The number near
by each glow curve is a temperature up to which the
sample was heated at the rate of 40'C /s and maintained
for 6s. Each glow curve is the average of 5~6
measurements corrected for background.
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Fig. 5 The equivalent doses EDs for the samples Al~A4.

Each sample notation is described in captions of Fig.
1. The EDs are estimated at 10C intervals up to an
elevated temperature of each sample.
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