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ABSTRACT Luminescence dating is based upon the premise that severai commonty occurring minerals (e.g. quartz
and feldspar) can be used as natural dosimeters, recording the amount of radiation to which they have been exposed.
We report results of optical dating on quartz samples separated from archaeological remains (burnt soils and potter-
ies), which were excavated at Myungam-Ri, Asan, and Chungnam province and at Sayang-Ri, Chinchun, Chungbuk
province, considered as the cultural site of the early Bronze Age. The resultant dates were in good agreement with
the ages derived by archaeological assessment. It is concluded that the optical dating introduced in here should con-
tribute significantly to future archaeological dating work.
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Fig. 1. The simplified energy band model for the optically stim-
ulated luminescence involving two electron trapping levels and
one luminescence center. The nr and nz are of the concentra-
tion of trapped electrons with trap concentration nr and nz. Also
the trapped hole concentration m is related to the recombina-
tion center concentration M. Each electron and hole concentra-
tion is changed by the relative probability of electron capture
A1, AZ and Am during stimulation.
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Fig. 2. Location of the sampling sites: The cultual site of
Myungam-Ri, Asan, in Chungnam province(m) and Sayang-
Ri, Chinchun, in Chungbuk province(A).
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Fig. 3. Photograph of a dwelling site of Youksam-Dong & Heunam-Ri cultural assemblage in the cultural site on Myungam-Ri, Asan, in
Chungnam province. Pottery samples and fire-place samples are collected for the OSL dating. The pottery styles are enclosed in left-

above picture.

Fig. 4. Photograph of a dwelling site of the Sonkuk-Ri style and pottery samples used OSL dating in the cultural site on Myungam-Ri,
Asan, in Chungnam province. The pottery styles are enclosed in right-below picture.

Fig. 5. Photograph of a dweliing site of Karak-Dong cultural assemblage on Sayang-Ri, Chinchun, in Chungbuk province. Fire-place sam-
ples surrounding with stones are collected for the OSL dating. The fire-place surrounding with stones are enclosed in right-below picture.
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Fig. 8. (a), (b), (c) and (d) are the typical examples of equvalent dose determination based on single aliquot regeneration dose(SAR)
protocol. Three regeneration doses(Li, n=1,2,3) were given. For sensitivity changes the regenerative OSL data were corrected by divid-
ing the test doses(Ti, n=1,2,3) OSL data, and the ratios(Li/Ti) are shown as open circles. The curves are fitted to the single saturation
exponential(SSE) function. Each equvalent dose is obtained for intersection between the sensitivity corrected natural OSL
response(LN;/TN, open square) and SSE fitting curve. A preheat of 260 for 10sec was used.
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Fig. 7. (a), (b}, (c) and (d) are the typical examples of the plaetau test for equvalent doses. The preheating are used from 180% to 260%C
by increasing 20°C, and Each is kept during 10sec at a fixed temperature. Each equvalent dose is obtained from the average in the plae-

tau range and the error limit is of 1¢ Standard error.
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Table 1. Sequences of the single aliquot regeneration mothed
for archaeological samples

step Sequence OSL sighal

1 Preheat at (T )’ for 10 sec

Stimulate for 40 sec at 125 € Lx
Give test dose

Heat to 160C

Stimulate for 40 sec at 126 Tx
Give regenerative dose and repeat from step 1

o0 WN

1) For the plateau test of equivalent doses, five preheat temper—
atures(T <€) varied from 180T to 260C with 20¢C intervals
were used.



Table 2. Age determination of the cultural sites of the early bronze age in central Korea using optically stimulated luminescence

Sample Equivalent dose ~ Gamma dose rate Beta dose rate Cosmic dose rate  Total dose rate corrected Age

(Gy) (mGy/yr) (MGy/yr) (mGyAyn (mGy/yn) (yrs, 16 StDev)
S-6 burnt soil 8.60 +0.35 0.91 +£0.02 311011 0.15 = 0.01 3.17 £ 0.08 BC 710 = 130
CMWMABS1
S-7 burnt soil 13.60 + 0.55 153 +0.03 4,76 £0.17 0.15 £ 0.01 484 +0.13 BC 780 + 136
CMWMABS2
S-14 burnt soil 8.40 + 040 1.49 = 0.04 274 = 0.08 0.15 £ 0.01 3.21 +0.07 BC 620 + 140
CNUMMABS1
S-17 burnt soil 10.90 = 0.45 168+ 0.03 368 +0.14 0.15 + 0.01 393+ 0.10 BC 780 = 100
CNUMMABS2 )
S-6 pottery 8.28 +0.33 092 +£0.03 277 £0.09 0.15 = 0.01 3.01£0.08 BC 750 = 130
CMWMAP1
S-7 pottery 8.60 £ 0.31 153+ 0.03 266 = 0.09 0.15 = 0.01 3.18+ 0.06 BC 700 = 110
CMWMAP2
S-9 pottery 7.10 £ 0.21 1.74 £ 0.06 216+ 0.08 0.15 £ 0.01 2.80 + 0.07 BC 540 + 100
CNUMMAP1
S-12 pottery 817 £0.38 1.81+0.03 2.82 +0.09 0.15 £ 0.01 3.37 £ 0.06 BC 420 = 120
CNUMMAP2
S-14 pottery 780014 149 £ 0.04 264 £0.10 0.156 + 0.01 295+ 007 BC 650 = 80
CNUMMAP3
S~17 pottery 940+ 027 1.97 £ 0.09 289 £0.10 0.15 + 0.01 3.37 £ 0.09 BC 790 = 110
CNUMMAP4
S-1 burnt soil 1150 £ 0.25 1.88 £ 0.04 2.67 £0.10 0.15 £ 0.01 3.75+0.09 BC 1070 = 100
JMYMBBS1
S-2 burnt soil 10.90 + 0.45 192+ 0.04 2,60 £ 0.10 0.15 £ 0.01 3.66 + 0.08 BC 980 + 140
JMYMBBS2
S-3 burnt soil 11.90 = 046 205+ 005 265+ 0.10 0.15 + 0.01 3.84 £ 0.09 BC 1100 * 140
JMYMBBS3

1) Total dose rate is corrected for water content using the formula of Zimmerman19 and takes account for beta attenuation through the grains by a factor of 0.9
2) Cosmic ray contribution was considered as 0.15 mGy/yr'®,
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assemblage in Myungam-Ri cultural site and ‘A-2 is of a
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site. In A-1, the fire-place’s ages have a good agreement with
potteries. Almost the ages of each cultural assemblages are
similar.
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