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Examination of the validity of the archaeointensity experiment using the samples

from reconstructed pottery kiln : Part 2
#Yu Kitahara), Tadahiro Hatakeyama Yuhji Yamamotg)
(IFrontier Science and Technology, Okayama Univ. &ggchi University

The reconstruction of secular variation of archaeointensity has been an important research theme in archaeomagnetism in
recent years. In Japan, an archaeointensity dataset and a secular variation reference curve were constructed in 2021 using
the latest experimental methods (the Tsunakawa-Shaw method and the 1ZZI-Thellier method). The intensity data obtained
after the 2000s, including this Japanese dataset, is much more reliable than datasets reported before the 2000s, because thes
were reconstructed using the latest experimental methods and data selection criteria. However, there is still some dispersion
in the data (the coefficient of variation ranges from single-digit percentages to percentages over 10 and less than 20), and it is
observed that the dispersion is not homogeneous and clusters into a plurality of intensity values, especially in some sites.

Considering the cause of the variation, and in order to further improve the accuracy of the estimation of archaeointensity,
we carried out archaeointensity experiments by the Tsunakawa-Shaw method using the baked earth samples and pottery
fragment samples collected from the reconstructed ancient pottery kiln, and observe the dispersion in the obtained intensity
data. As experimental samples, we used the kiln floor (black in color), kiln wall (black and red in color), and product (gray
in color) taken from the kiln (Bizen City, Okayama Prefecture) reconstructed by Tadashi Hirakawa, a ceramic artist of Bizen
ware. As a result of the experiment, the mean intensities obtained that passed the data selection criteria were 45.8 +/- 2.4
T (n=8) from the kiln floor, 48.8 +/- 6.8 T (n=8) from the kiln wall, and 46.7 +/- 2.8 T (n=3) from the product. Then, it
was confirmed that the mean intensities of these three samples correspond to the observed field intengity (Aédr the
kiln within 1 o . However, regarding the data of the kiln wall, the coefficient of variation was significantly large compared to
the other samples, and it was observed that the data also clustered in the black and red parts of the kiln wall.

In addition, a more detailed archaeointensity experiment was carried out using the kiln wall samples. In this experiment, the
kiln wall samples were processed into five pieces of 1.5 cm each in depth, and each specimen was used for the experiment of
the Tsunakawa-Shaw method (in vacuum and in air) and the experiment of the 1ZZI-Thellier method (in air). As a result, in the
Tsunakawa-Shaw method, the intensity values (46.4 in vacuum, 4.9 air) consistent with the observed intensity values
were estimated from the specimen at a depth of 1.5-3.0 cm from the surface, while a low intensity value of approximately 10
p T was estimated from the specimens at 0.0-1.5 cm (including the glass layer of the surface), and a high intensity value of
approximately 4-7u T was estimated from the specimens at 3.0-7.5 cm (the part with the red color). On the other hand, in
the 1ZZI-Thellier method, the archaeointensity (45.3-50.7) close to the observed intensity value was estimated from the
specimens at 3.0-7.5 cm, while a low intensity value of approximately B was estimated from the specimens at 0.0-3.0
cm.

In the future, an experiment of the 1ZZI-Thellier method in vacuum and microscopic observation for sister samples will also
be carried out, and the causes of these intensity dispersions will be considered together with the results of archaeomagnetic
experiments.
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