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Abstract: Thermoluminescence technology can be used to estimate the age of porcelain by measuring the amount of radiation
that has accumulated since the porcelain was fired. However, artificial irradiation may affect the thermoluminescence
dating, because the “age” of the porcelain could be increased due to the addition more radiation. The effects of different
sources of artificial irradiation were examined, such as security scanners in high-speed rail stations, laboratory irradiation and
X-ray fluorescence spectrometer. Firstly, the security scanners in high-speed railway stations and other places do not have a
significant impact on the thermoluminescence age of the porcelain. Secondly, the normal XRF testing time does not affect the
porcelain dating either. Thirdly, the laboratory irradiation can increase the thermoluminescence age of the porcelain in a linear
way, depending on the radiation dose. The porcelain will undergo radiation decay if it is exposed to artificial irradiation in the
laboratory for too long time.
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Fig. 1 Experimental samples: (a) porcelain sample from the Five Dynasties period and
(b) modern imitation Ming Dynasty blue and white sample
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Fig. 2 Sensitivity curves of the thermoluminescence
pre-dose saturation index method
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Tab. 1 Ancient dose and chronological results of security radiation experiments

Samples Number of times through security check/n P(ancientdose)/mGy A (thermoluminescence dating)/a
WD-1 1 4569 932
WD-2 2 5422 1335
WD-3 3 5017 1039
WD-4 4 5699 1163
WD-5 5 4336 885
WD-6 6 4991 1019
WD-7 7 4714 962
WD-8 8 4992 1019
WD-9 9 5536 1130
WD-10 10 5574 1138
WDQ-1 1 5042 1029
WDQ-2 5 4894 999
WDQ-3 10 5186 1058
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Fig. 3 Numbers of normal security checks and sample ages and experimental (a) and
experimental wrapped in lead skin (b)
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Tab. 2 Paleodose and chronology of the X-ray radiation experiments with XRF

Specimens Irradiation time/s P (ancientdose)/mGy A (thermoluminescence dating)/a
FM-7 200 319 65
FM-8 400 246 50
FM-9 600 283 58
WD-11 200 4660 951

WD-12 400 5061 1033
WD-13 600 5051 1031
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Fig. 4 X-ray irradiation times versus post-irradiation age: (a) modern sample and (b) ancient sample
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Tab. 3 Paleodosage and dating results of laboratory artificial irradiation experiments

Specimens Irradiation time/s P (ancientdose)/mGy A (thermoluminescence dating)/a
FM-1 15 2304 470
FM-2 30 3414 697
FM-3 45 4288 875
FM-4 60 5549 1132
FM-5 75 6980 1347
FM-6 90 7840 1501
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Fig. 5 (a) Histogram of artificial irradiation dose vs. paleodose. (b) Scatterplot of artificial irradiation time vs. paleodose
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