Provenance analysis of muds with luminescence properties
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Calculation of

Luminescence properties
» Intensity . measurement counts for OSL, IRSL and TL
» Sensitivity : Intensity / weight of an aliquot

» Component : signals reflecting differences in
luminescence depended on the intensity
of the stimulus

Properties of OSL, IRSL and TL depend on
source areas of the particles.
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contribution ratio Fig 1. Overview of our method for provenance analysis (Gray et al., 2019)
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Heating until 260°C at 5°C/s (Bleach)

IR stimulation for 100 s at 125°C (Bleach)
Dose of about 160 Gy

Heating until 260°C at 5°C/s (TL)

IR stimulation for 100 s at 125°C (IRSE)
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Procedure (Quartz)

Each aliquot is weighed 3
on an electronic 4
balance. (— used to
calculate sensitivity)

Heating until 260°C at 5°C/s (Bleach)
Blue LED stimulation for 20 s at 125°C
(Bleach)

Dose of about 160 Gy

Heating until 260°C at 5°C/s (TL)

Blue LED stimulation for 20 s at 125°C
(OSL)

Results and DlSCUSSlOn OSL: 0.5-2.5 s, IRSL: 0-1 s, TL: maximum (subtracted Background)

. : , = Correlation IRSL/OSL = o = Correlation
IRSL/OSL . TLintensity . o . TLsensitivity .
intensity (counts) * (counts) . between sensitivity (counts/mg) - between
y : .IRSL/OSLand TL| (counts/mg) = 9 JIRSL/OSL and TL
. r=091 " r=071 * | . 5 r=0.90 "5 (=065 "%
: { p<0.01"% q{ p<005 "2 - 2 p<0.01'%8{} p<0.05 "v° ol
.}'; 100 -; . 92, 43 -26 ".. %100 i{ n g o Fel l:is
- g i.}’-f. } lg ) } { E {--{.,ii } -§4 ® ° § o ..}-‘ ,.i n E ) * i é.-..{.‘i.i l§4 é_-..
spai| - 1% ) S rmea e THERgg $Im% =001
2 " _ﬁ p<0.01 |z LB s p<0.01
) Iithio :fOMekgzg [°/§]O o ' zgaliogl: Mekiong [“/c?]0 o ’ IRSLIS: (0.572.512)0 [k cts] 150 ’ Figtio O?OMekot;(; [%]80 - ’ ZROatio :fOMekggg [%?0 1OO: ’ IRSL1255?0.5-2.5 sl)(l)r(;g [k ct;;og]

w
=}
<}

o

- 4 : 5 :5 ,-". g } : ? 6 :§ °
(7] . IS B A B 2 S I3 .-
%20" i§§ ? . 54 i-i'}f g . - {{%{ } 54 } H}§} . 9-"
Quaj & Ly n s Lk FTH { fopttie
rtz .~ @& ® =008 a iz o g r=098 ,:" & r=099 < -4 f r=0.82 , - -4 i r=079 .i¢ .° =099
° ot p<001 ,7 ¢ p<001 .= ¢ p<00l flz & p<001.; ¢ p<00l ,5 ° p <0.01
0 o 20 40 60 80 100- 0 o 20 40 60 80 10(. 0 0 100 200 300 o o 20 20 60 80 100- 0 0 20 20 60 80 100 '_ 0 100 200 300

Ratio of Mekong [%] u Ratio of Mekong [%] L OSLﬁ (0-1s) [k cts] Ratio of Mekong [%)] Ratio of Mekong [%] OSL,,5 (0-1 s)/mg [k cts/mg]

The method with OSL and TL
intensity of Quartz is suitable.

Correlation: Intensity > Sensitivity
Quartz > Feldspar




