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Assessing firing temperatures for archeological burned materials using
optically stimulated luminescence property and X-ray diffraction
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Abstract :

Firing temperatures of archeological burned materials were estimated using sensitivity changes of optically
stimulated luminescence (OSL) and using X-ray diffraction (XRD) analysis. If no heating occurs, then the OSL
intensity does not change the OSL sensitivity to the radiation dose. This OSL characteristic is used for firing
temperature estimation. Subsequent XRD analysis confirmed the presence or absence of altered or newly formed
clay minerals that have undergone thermal denaturation. For bulk analysis and oriented analysis, XRD was
performed using powder diffraction. Firing temperature estimation using OSL sensitivity change method for three
pieces of pottery of the Jomon period in Japan yielded results within ca. 500-900C. The XRD pattern by bulk
analysis and oriented analysis of the three pottery pieces indicate that clay minerals were not detected or altered
to low-crystalline clay minerals. The firing temperature estimate obtained using the OSL sensitivity change method
for the roof tile was ca. 700-800C. The XRD pattern obtained by oriented analysis of the roof tile revealed the
existence of illite. The firing temperature estimate using the OSL sensitivity change method for the ancient kiln
wall piece was over 1,000C. The XRD pattern obtained using bulk analysis of the ancient kiln wall piece revealed

the existence of mullite. These temperatures inferred from using the two methods show good agreement.

Key words : optically stimulated luminescence (OSL), X-ray diffraction (XRD), archeological burned material,

firing temperature
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