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Crosssectional (a) and projection view (b) of Ouhira ancient kiln site (Fukushima pre-
fecture). Raw wood materials were presumahly provided from earst shallow side and
the charcoals after burning were collected from west deeper side.
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Fig.2 Experimental procedure of quartz grain extraction from ancient kiln material and of
TL-measurements with and without annealing treatments.
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Fig.3 Glowcurves of naturally accumulated blue-TL from quartz grain extracts from Ishitarou
(Toyama prefecture) kiln wall.
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Fig.d4 Glowcurves of naturally accumulated blue-TL from quartz grain extracts from Quhira
(Fukushima prefecture) kiln wall.
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Fig.7 Changes of BTL glowcurves from quartz grain extracts (Ishitarou kiln) after annealing treatment.
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The thermal annealing treatment was carried out for 50 hours in each temperature and followed by
cooling for about one day and BTLs were measured after artificial exposure (X-ray of 8.7 kGy).
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Fig.10 Changes of BTL glowcurves from quartz grain extracts (Ouhira kiln) after annealing treat-
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Paleotemperature Estimation of Ancient Kilns Using Thermoluminescence
Measurements From Quartz Grains
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[Abstract]

Coarse quartz grains (32~60 mesh fraction), extracted from wall soils compositing of
ancient kilns, have been followed to the both measurements of naturally accumulated ther-
moluminescence (TL) and artifically induced TL by exposing known amounts of X~ or y-rays.
Al'l TLs were measured in the region of blue TL emission (BTL). From the naturally ac-
cumulated BTL-intensities, it was found that the distance from the all inner surface up to
30cm depth was influenced thermally in the Ishitarou kiln site (Toyama prefecture) whereas
the most innner wall surfce (up to 3cm depth) was slightly affected to thermal effects in the
case of Ouhira kiln site (Fukushima prefecture).

Subsequently, the TL-sensitization effects including TL-glowcurve shape were studied by
comparing the BTL-intensities of thermally annealed quartz grains beyond 400°C with those of
original quartz ones after the irradiation of known doses. The TL-sensitization results of the
most inner walls were conveniently utilized for the paleotemperature estimation of the kilns;
the Ishitarou kiln was suggested to be used beyond 830°C, while the Ouhira kiln had been
operated in about 400~500°C. The present new method of paleotemperature estimation has
been discussed from aspects of TL-property changes associated with thermal annealing of

quartzes and further applications of the TL-technique have been suggested.
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