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Fig. 1. Geographical location of Sogol cultural site (a) and sampling position from each hearth in No. 29 and 29-1 dwelling sites (b).
The hearths were used and scraped in the sequence of type @, @ and (3.
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Fig. 2. An example of physical characteristic obtained from the
deconvolution of CW-OSL decay curve.
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Step Sequence OSL signal®
1 Preheating at TC' for 10 s
2 Blue LED stimulation for 40 s at 125C Lx
3 Test dose irradiation, Dr
4 Cut-heat to 220C
5 Blue LED stimulation for 40 s at 125C Tx
6 Regenerative dose, Dy and repeat from step 1

1. For paleodose plateau test, five preheat temperatures, TC, varied from 220°C to 300°C with 20°C intervals were used.
2. OSL signal was derived from the initial 0.5 s integration which was subtracted using the background signal estimated from the last 2

s of the luminescence decay curve.
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Table 2. OSL Dating Results of Three Hearths in No. 29 and 29-1 Dwelling Sites at Sogol Cultural Site.

o . Gamma Beta dose | Cosmic dose | Total dose Corrected age using
Grain size| Effective | Paleodose 1 OSL age . L
Sample ) dose rate rate rate rate corrected Bayesian statistics
(um) aliquot (Gy) (yrs, 16 SE)
(mGy/yr) (mGy/yr) (mGy/yr) (mGy/yr) (yrs, 16 SE)
PJY-HB1 ; _
(st hearth) 90-250 15/16 11,83 £ 0.181,07 £ 0.02| 2,97 = 0,08 | 0.15 = 0.01 | 3.56 = 0.07 | 1,310 =80 BC 1,340 = 60 BC
St hear
PJY-HB2 90-25 0 + =+ =+ + + 00 + +
(2nd heatth) 90-250 12/16 |12.29 £ 0.30[1.12 £ 0.03| 3.11 £ 0.08 | 0.15 £ 0.01 | 3.72 = 0.07 {1,290 =100 BC| 1,300 = 60 BC
PJY-HB3 B -
(Grd hearth) 90-250 13/16 {10.82 £ 0.29/1.00 £ 0.02| 2.66 £ 0.07 | 0.15 £ 0.01 | 3.25 £ 0.06 {1,320 %110 BC| 1,260 £ 70 BC
o) ( earth

1. Total dose rate is corrected for water content using the formula of Zimmerman and takes account for beta attenuation through the grains by a factor
of 0.9. Cosmic ray contribution was considered as 0.15 mGy/yr.
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Fig. 6. Improvement of OSL ages by using Bayesian statistics based on
the archaeologcal sequence information.
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OSL Age Determination of the Hearths in a Bronze Age Dwelling Site by using
Bayesian Statistics
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" Center for Applied Radiation Research, Neosiskorea Co. Ltd.,
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" Department of Physics, Kangwon National University

Abstract - OSL dating for three hearths having the sequence of use and discard in No. 29 and 29-1 dwelling sites at Sogol cultural site
was carried out. Resulting from the deconvolution of natural CW-OSL decay curve and thermal zeroing test, it was turned out that OSL
signal was entirely composed of the heat- and light-sensitive fast component with high photoionization cross-section and all quartz OSL
signals were thermally bleached under 300°C which is the minimum temperature related to heating and cooking in Bronze age. After
dose recovery test and plateau test, paleodose of each hearth sample was evaluated by using SAR method, and OSL age was determined
from the ratio of paleodose to annual dose rate. For the purpose of the precision improvement of OSL age, Bayesian statistics was
applied to each hearth’s age and the archaeological sequence information. Finally, it could be concluded to the accurate use period of
each hearth from the resultant OSL ages.

Keywords : OSL dating, Bayesian statistics, hearth, Bronze age
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