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Sensitivity change of RTL signal in quartz grains induced by radiation damage
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Abstract

RTL emission patterns in both volcanic and plutonic quartz were examined by the two manners, giving a Co60
irradiation in a high dose condition up to 20kGy and a heating for two hours up to 1000°C. The 300°C and 350-360°C
emission peaks are commonly identified in both type quartz grains. High dose irradiation was responsible to the
appearance and enhancement of the 300°C peak, showing the RTL emission pattern to be a broad type. The heating
treatment resulted in more complex intensity changes with the competing two peaks. For example, the 360°C peak was
enhanced by heating from room temperature to 400 ‘C followed by a decrease of the peak intensity from 600°C to
1000°C. The change of the RTL peak pattern could be examined for the estimation of the attained temperature of
Hakkoda pyroclastic flow spread out in Aomori prefecture.
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Fig.2 Comparison of RTL emission peak between natural
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guartz grains of volcanic ash (Toya) and annealed quartz
grains after Co60 dosing at 20kGy.
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Fig.3 Change of RTL emission pattern composed of 300°C and 360C traps after heating from a

room temperature to 1000°C.
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Fig.4 Intensity changes of 300°C and 360°C traps by
heating from a room temperature to 1000°C
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Fig.5 (a) Comparison of natural RTL emission of quartz
grains between Hakkoda pyroclastic flow and
subaqueous pyroclastic flow. (b) RTL emission curve
comparison between them after heating the subaqueous
pyroclastic flow at atemperature of 600°C for two hours.

(e A, 20013) . %z Tt k#ei% 600°C, 2
e DS TIMEVE i L7=. FOREE, T A MK
(100Gy) 75153 B ALTo K KB DFE S 22—
1T 300CE—7 MRFEEL, kL KPRORIE \F —
vEEL—ET B K ST o7 (Fighb). Z ORI,
Fig b KRR O EBRENZIE 600C TH o722 & %
IRIBLTWD., ZDO X, BN EZ—DIR
(3000C b7 w7’ 360C k7 v 7 DIb) 1T kWD
EFBERT DT> THTH D ATREMEI R S

.

~

SCHR

[1] A.G.Wintle, A.S.Murray, A review of quartz opticaly
stimulated luminescence characteristics and their relevance in
single-aliquot regeneration dating protocols. Radiation
Measurements, 41, 369-391, 2006.

[2fEx R FF, HiE~HERE L 7o KIRTRHERE ) D DK
1875 AR LRI A M OB PR O B1l- - AR ILZE
S T AASE, 56, 2001.



