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Abstract : The Risg Research Institute in Denmark conducted the luminescence dating
intercomparison project, which derives equivalent dose, annual dose, and absolute age
results for each laboratory from the same sample, and compares the results between
laboratories. This project was carried out from 2006 to 2012. In this project, 30
international laboratories worldwide participated, including the luminescence laboratory
at the Korea Institute of Geoscience and Mineral Resources (KIGAM). As a result of the
project's synthesis, the average value of the results generally shows an over-dispersion
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value between laboratories of about 13%.

The equivalent dose value obtained through

the provided quartz analyzed in KIGAM shows results almost identical to the final

equivalent dose value of the project. On the other hand, the equivalent dose value

obtained from self-extracted quartz analyzed in KIGAM shows a difference of about 0.9

Gy from the final result of the project, which is thought to be due to the difference in

particle size of the separated quartz. This international joint research project is the first

large-scale international joint study related to luminescence dating and is expected to

have contributed to the reliability and use of luminescence dating internationally.
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Figure 1. Schematic diagram of Risg TL/OSL Luminescence reader (derived from Risg

DTU-National Laboratory).
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Ridge-swale sequence

Figure 2. A sampling site for the luminescence dating intercomparison project

Digging the sampling pit

sediments on the Skagen Peninsula, Denmark, (Buylaert et al., 2011).

Mdorznae- and light-right bag £733
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Figure 3. Mixing machine for homogenization of samples and measurement samples
distributed to each laboratory (Buylaert et al., 2011).
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Table 1. List of laboratories participating in the luminescence dating intercomparison project

(Murray et al., 2015).

No. Laboratory name
1 Archaeometry Center University of loannina, Greece
2 ArchLab, USTC, China
3 Babes-bolyai University Faculty of Environmental Science, Romania
4 CNRS, Bordeaux, France
5 Department of Physics, Oklahoma State University, USA
6 Deutsches Forschungszentrum fiir Gesundheit und Umwelt (GmbH), Germany
7 Geographisches Institut der Universitat zu Koln, Germany
8 Geological Institute of Hungary, Hungary
9 Geological Survey of Israel, Israel
10 Institut fur Geologie, Universitat Bern, Switzerland
11 Japan Agency for Marine-Earth Science and Technology, Yokosuka, Japan
12 Key Lab. of Desert and Desertification, Cold and Arid regions; CAS Lanzhou, China
13 Korea Institute of Geoscience and Mineral Resources (KIGAM), South Korea
14 Leibniz institut for Applied Geosciences, Hannover, Germany
15 Netherlands Centre for Luminescence dating, The Netherlands
16 Saraykoy Nuclear Research and Training Center, Turkey
17 School of Geographical and Oceanographically Sciences, Nanjing University, China
18 Scottish Universities Environmental Research Centre, East Kilbride, UK
19 Shaanxi Normal University (Xi'an), China
20 Silesian University of Technology, Poland
21 United States Geological Survey, USA
22 University of Aberystwyth, UK
23 University of Adelaide, Australia
24 University of Illinois at Chicago, USA
25 University of Illinois, USA
26 University of London - Royal Holloway, UK
27 University of Sheffield, UK
28 University of Washington, USA
29 Utah State University, USA
30 Centre de recherche nucléaire d'Alger, Algeria
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Figure 4. Luminescence characteristics(decay and growth curves) and dose recovery test
results of beach sediments on the Skagen Peninsula, Denmark (Murray et al., 2015).
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Figure 5. Dose recovery test results using provided quartz (KIGAM).
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Table 2. Equivalent dose results (KIGAM) of preheat plateau test using provided quartz. A red
number means that the disk was rejected when calculating the average value because it
was outside the allowable range.

Condition ]illzc D. (Gy) error N.signal | BG.signal Recs('ﬁlglr/lgz;‘atlo = de(;llzlgt/lgg) e Lo/Ty
#1 1.89 0.32 1191 526 0.86 0.14 0.86 0.13 2.38
160°C #3 4.79 0.61 4310 643 0.85 0.1 0.98 0.11 4.47
preheat #5 4.38 0.41 4001 586 1.06 0.12 0.91 0.1 4.02
#7 4.08 0.41 4556 640 1.08 0.12 0.96 0.11 3.7
Average 4.23 0.15
#9 4.37 0.32 19961 685 0.99 0.1 0.99 0.1 4.31
180°C #11 3.91 0.31 9737 593 1.02 0.11 0.96 0.1 3.5
#13 4.49 0.86 1462 569 1.09 0.15 0.9 0.12 4.4
#15 3.70 0.50 1827 557 1 0.15 0.89 0.13 3.54
Average 4.12 0.19
#17 2.39 0.38 1411 547 0.84 0.15 0.89 0.15 2.52
200°C #19 3.47 0.52 1278 550 1.01 0.16 0.95 0.15 2.71
#21 4.00 0.47 2551 615 1.04 0.13 0.98 0.12 3.45
#23 4.08 0.40 3825 568 0.98 0.11 1 0.11 3.97
Average 3.85 0.19
#25 4.96 0.50 2663 643 1.38 0.16 0.96 0.11 3.33
9220°C #27 3.20 0.58 1205 522 0.94 0.17 1.21 0.19 3.04
#29 3.20 0.35 3346 596 0.92 0.11 1.07 0.12 3.06
#31 461 0.49 4228 556 0.98 0.11 0.99 0.12 4.1
Average 3.91 0.70
#2 6.97 0.62 5893 529 1.11 0.13 0.87 0.1 4.86
240°C #4 4.17 0.52 3174 618 1.08 0.12 1.1 0.12 2.8
#6 2.09 0.81 947 497 0.88 0.14 0.58 0.09 1.52
#8 3.45 0.36 4546 657 1.08 0.12 1 0.11 2.22
Average 4.86 1.07
#10 6.46 0.51 29484 523 1.01 0.1 0.98 0.1 5.07
260°C #12 4.31 0.39 5547 589 0.92 0.1 0.98 0.11 3.03
#14 4.14 0.75 1871 543 1.15 0.14 0.95 0.11 2.66
#16 5.23 0.63 3722 549 0.88 0.11 1.02 0.12 3.92
Average 5.04 0.53
#18 4.70 0.45 4104 493 0.82 0.1 0.62 0.08 2.54
280°C #20 2.67 0.53 1932 506 0.59 0.07 1.42 0.16 2.43
#22 3.45 0.27 21035 706 1.09 0.11 1.01 0.1 2.45
#24 4.03 0.42 3314 520 1.02 0.12 1.09 0.12 1.42
Average 3.74 0.29
#28 3.00 0.59 1064 504 0.98 0.13 1.05 0.14 0.61
300°C #30 6.21 1.89 834 491 0.74 0.16 1.07 0.2 1.37
#32 3.94 0.83 855 475 1.01 0.16 0.88 0.13 0.93
Average 3.47 0.47
o] 4% 24a 44mGyolA Zdf 365mGyolH siles o 4+ Ao SYAer SUME, A
A4S 55+4mGyo|tHMurray et al., 2015). MeF J2ln HAgdd) Zre XMAAoZ 24
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HE F 0.2Gy9] thermal transfer’} 24y KIGAMOJ|A] &A% preheat plateau test

s
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_‘{
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Figure 6. Equivalent dose (a, b), annual dose (c), and absolute age result (d) between
provided quartz and self-extracted quartz collected and statistically analyzed by

Risg Research Institute (Murray et al., 2015).
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Table 3. Equivalent dose comparison results between self-extracted quartz and provided
quartz measured at KIGAM. A red number means that the disk was rejected when
calculating the average value because it was outside the allowable range.

Disc No, D. (Gy) error N.signal | BG.signal Recs('gg;lgz;‘atlo = de(pngt/lgrgl) g L./Ty

Provided quartz
#1 3.10 0.19 2603 518 1.04 0.09 0.84 0.07 2.72
#3 4.31 0.15 6709 529 0.95 0.04 0.98 0.05 3.38
#5 2.36 0.85 639 465 0.87 0.39 0.76 0.31 1.91
#7 5.47 0.10 31398 767 1.04 0.02 0.97 0.02 3.69
#9 3.70 0.19 4153 589 1.08 0.05 0.89 0.05 3.25
#11 4.61 0.36 2628 522 0.99 0.07 0.95 0.07 4.08
#13 5.30 0.64 1583 560 1.01 0.12 1.16 0.13 3.79
#15 4.03 0.29 2817 512 0.95 0.08 0.91 0.08 3.76
#17 3.70 0.24 3063 611 1.02 0.06 0.96 0.06 3.23
#19 4.77 0.36 4014 554 0.92 0.05 1 0.06 4.38
#21 5.74 0.37 4077 635 1 0.08 0.95 0.08 4.79
#23 3.31 0.58 1200 536 1.05 0.22 0.8 0.13 3.27

Average 4.54 0.27

Self-extracted quartz
#25 3.23 1.10 936 497 1 0.16 1.01 0.13 2.99
#27 1.44 0.04 4228 641 1 0.03 0.28 0.01 0.87
#29 2.29 0.24 1682 561 1.17 0.09 0.8 0.06 1.91
#31 1.46 0.05 3073 600 1.03 0.04 0.38 0.01 1.14
#33 2.97 0.08 5904 634 1.01 0.04 0.25 0.01 2.05
#35 3.75 0.15 4663 712 1.02 0.05 0.91 0.04 2.66
#37 2.96 0.16 2647 594 1.03 0.05 0.76 0.03 2.19
#39 1.72 0.08 2303 616 0.95 0.05 0.51 0.03 1.21
#41 3.18 0.15 3627 632 1.01 0.05 1.01 0.05 2.48
#43 2.96 0.09 6153 594 0.97 0.03 1.04 0.03 2.53
#45 4.77 0.19 6158 594 0.99 0.05 1.02 0.05 3.89
#47 2.59 0.21 1644 566 1.07 0.07 0.82 0.05 1.72

Average 3.58 0.33
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