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Archeointensity variation in Japan back to the 14th century obtained from pottery sherds
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Recently high temporal resolution archeomagnetic data become available particularly in western Europe. Archeomagneti
jerks [e.g., Gallet et al., 2009] and the linkage between geomagnetic field and climate [e.g., Courtillot et al., 2007] were animat:
edly discussed based on the archemagnetic data. To fully understand these phenomena, archeomagnetic data from geographic
remoted areas such as Japan are indispensable. A large body of reliable archeomagnetic data especially in direction are alre:
available in Japan. However, archeointensity data later than the 14th century in Japan are relatively scarce, which makes
difficult to link them with the historical geomagnetic records. Here we present new archeointensity data from pottery sherds
excavated in the proximity of the ancient palace of Japan.

Fragments of various types of pottery sherds were excavated in Doshisha University’s campus located just north of the anciel
palace in Kyoto. The ages were estimated based on archeological constraints (e.g., typo-morphology of the ceramics) and rang
from the 12th to 17th centuries AD.

Thermomagnetic analyses were performed by heating specimens both in air and Ar gas. No significant difference was observe
in the behaviors between the two kinds of atmosphere, and the behaviors seem reversible in heating and cooling runs for almc
all samples. Curie temperatures around 580 degrees in C were found for all the measured samples, being indicative of magnet
as major magnetic carrier. In some samples hemetite’s Curie temperature of 675 degrees in C were also observed. Magne
hysteresis loops, measured using a vibrating sample magnetometer, exhibited wasp-wasted shapes in some cases. Such a s
is indicative of a mixture of magnetically soft and hard components, which are carried by magnetite and hematite respectively.

We obtained 1.5 1.5 cm tabular specimens from the pottery sherds to carry out Thellier paleointensity measurements. A
specimen was tightly fixed in a quartz tube using quartz wool. A direct field of 50 microT was applied to impart thermoremanent
magnetization. Almost all the specimens showed linear trends on the Arai diagrams, but some pots of the 12-13th centurie
showed erratic behaviors during the Thellier experiments.

To confirm the reliability of the archeointensity data, we measured TRM anisotropies for preheated specimens during the Thel
lier experiments and pristine sister specimens. TRM was imparted at the temperature where NRM was demagnetized down
70% of the initial value. When TRM acquisition changed by more than 10%, further analyses were not done. We did not find any
significant differences in the anisotropy tensor between preheated and pristine specimens. The correction factor to convert a re
archeointensity to an anisotropy corrected one were calculated from the TRM anisotropy tensors [Veitch et al., 1984]. Average
correction factors on preheated and pristine specimens are&0®66 and 0.9& 0.07 respectively, which suggests that TRM
anisotropies do not have significant effects on the archeointensity values.

We could extend continuing archeointensity variation in Japan back to the 14th century. However, we did not find any rapid
change of archeointensity in Japan around 15th century, when an archeomagnetic jerk is reported in western Europe [e.g., Gal
et al., 2009]. At present archeomagnetic features were recognized based on the existing database which heavily relies on t
European data. Some of the features might not be observed in the rest of Europe including Japan, suggesting that they are
reflecting dipolar field behaviors.
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