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Abstract: Age determination was carried out with the bricks relating to Muryong Royal Tomb of the Baekje
Kingdom, for which there is no information on the external gamma dose rate, by using the subtraction method
of luminescence dating. In the subtraction method, each paleodose for fine grain and for quartz inclusion is
required for the sample to be dated. In this study, the paleodose for the fine grain was estimated by
thermoluminescence measurement and the paleodose for the quartz inclusion was determined using optically
stimulated luminescence. The resultant ages among the bricks showed good agreement with standard deviation
of 6 % error. Finally the bricks relating to Muryong Royal Tomb were evaluated as AD 530150 yrs (1o SD).

Key words: Muryong Royal Tomb, subtraction method, paleodose, fine grain technique, quartz inclusion tech-
nique
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Fig. 1. Samples used for age determination (1: 726-7, 2: 726-8, 3: 510-31, 4: JDB-1).
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Fig. 2. TL signals for different preheating temperatures of
the sample 726-8.
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Fig. 3. TL signals measured for natural dose and additional
beta doses for the sample 726-8.
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Fig. 4. An example of paleodose determination by using
multiple aliquot additive dose method for the sample
726-8.
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Fig. 5. An example of Q, and Qg measurement for k value
calculation of the sample 726-8.

Table 1. Paleodose of fine grain for each sample obtained by using the multiple aliquot additive dose method

Preheat (°C/s)

Ave. paleodose (Gy)

Sample k-value

alpha beta Qalpha chta Ibcm PFG
726-7 220/10 220/10 0.087 115.12 10.07 0.20 10.27
726-8 220/10 220/10 0.072 125.44 9.05 0.22 9.27
510-31 200/10 200/10 0.074 100.77 7.48 0.40 7.88
JDB-1 220/10 200/10 0.066 129.02 8.55 0.43 8.98
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Table 2. Paleodose of quartz inclusion for each sample
obtained by using the single aliquot regenerative-
dose method

Sample Preheat Number of Reevele ratio Ave. Pq
p (°Cls)  aliquotused > (Gy)
726-7  260/10 10 1.03 £ 0.01 7.46
726-8  260/10 10 1.02 + 0.02  7.11
510-31  260/10 3 1.07 £ 0.11 5.76
JDB-1  260/10 7 1.06 £ 0.13 632
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Table 3. Radionuclide concentration and annual dose rate for each sample

Sample K (%) Th (mg/kg) U (mg/kg) D.. (Gy/ka) D.. (Gy/ka)
726-7 1.74 £ 0.09 17.81 = 0.89 3.38 = 0.17 22.56 = 0.81 2.42 = 0.08
726-8 1.58 = 0.08 16.70 = 0.84 2.99 + 0.15 20.66 = 0.74 2.20 = 0.07
510-31 1.63 = 0.08 16.62 = 0.83 3.07 £ 0.15 20.82 £ 0.75 225 £ 0.07
JDB-1 1.89 = 0.09 22.60 £ 1.13 3.87 £ 0.19 2746 £ 0.99 2.75 =+ 0.09

Table 4. Result of age determination for the bricks relating to Muryong Royal Tomb of the Baekje Kingdom

Corrected annual dose rate

Calendar age

Sample AP (Gy) (Gy/ka) Age (yrs, BP) (yrs, AD)

726-7 2.80 = 0.14 1.88 + 0.06 1490 + 90 520 + 90

726-8 2.17 £ 0.11 1.45 + 0.05 1490 + 90 520 + 90

510-31 2.11 £ 0.11 1.51 £ 0.05 1410 = 80 600 = 80

JDB-1 2.66 = 0.13 1.78 = 0.06 1500 = 90 510 = 90
,\itz:ln:czd.g(;:Rmn\-rcml(zan-n()\(hhxIo Bronk Ramsey (2005): cub r:5 sd:12 prob usp[chron] I:H qu Oﬂ O] %E] 4‘1*% EE(AP) 7\< zé] % ﬁjll'}‘\j %]:-%‘
726-7 (MR) 1490+90 L e, 2} A Tuble 49 BB A LA TFe] Q3= A
726-8 (MR) 1490490 - WA o 2 Wi A=A oA G 4 3 Aol
510-31 (SS) 1410480 | el o]_?_o]x] 57] =1 7]9]., ﬂg'x}g] F-4 /\]goﬂ 1:}]0}0:]
JDB-1 1500490 - - .

L_Combine MRKT (df=3 T=0.8(5% 7.8))
Year 2006

726-7 (MR) 1490+90

726-8 (MR) 1490+90

510-31(SS) 1410+80

JDB-1 1500+90

A

600AD

L_Combine MRKT

300BC BC/AD 300AD

Calendar date

900AD 1200AD

Fig. 8. Combined result of the luminescence dates of the
bricks relating to Muryong Royal Tomb of the
Bacekje Kingdom by using the Oxcal program.
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