[17013]

SRR 29 4 B I - F R it R R 2R RIS
—IEFEINFTE R RS

LY Ek S M 1= R AT RREBHE R Bia 0D 7€ = 5T

He'4 ## VIR EERICL HDERATDRA FOVFILRENEGZ S

k{iE~®D

2 i

Quantitative evaluation of radiation-induced defects on minerals
Strontium concentration dependence of the k value in barite by He* ion implantation
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Abstract

The alpha effectiveness denoted as k value, the amount of the signal intensity induced by alpha particles relative to
that by gamma rays, is an important factor in electron spin resonance (ESR) dating of hydrothermal barite (BaSO,). A
series of synthetic barite with varying Sr concentration were irradiated with gamma rays and implanted with He ions
which simulate the alpha particles. It is found that k value increases with Sr concentration in barite. In ESR dating of
barite, it would be necessary to check the concentrations of the impurities in regard of the k values.
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No Sr concentration (ppm) k value
1 0 0.006 +0.001
2 0.10 0.010 =*0.001
3 5.30 0.007 *0.001
4 55.0 0.008 *0.001
5 529 0.009 *0.001
6 2100 0.011 £0.001
7 10100 0.012 *0.001
8 20100 0.014 =0.001
9 40700 0.017 +0.001

Table 1 Sr concentrations in synthetic barite and k values.
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Fig. 1 ESR spectra obtained from Sr-doped barite.
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Fig. 2a Dose response of SO;” signals in ESR spectra of
Sr-doped barite induced by y ray.
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Fig. 2a Dose response of SO;” signals in ESR spectra of
Sr-doped barite implanted by He ion.
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Fig. 3 Dependence of Sr concentration in barite on SO3
generation efficiency induced by y ray and implanted by
He ion.
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Fig. 4 Dependence of Sr concentration in barite on &
values obtained from Sr-doped barite by He ion
implantation experiments.
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