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A variety of fired archeomagnetic materials have been known to contain high coercivity, stable and low unblocking
temperature (HCSLT) magnetization in addition to characteristic magnetization carried by magnetite. Recently ¢ -
Fe,O3 was confirmed to carry the HCSLT magnetization of potteries and found in nature to be called luogufengite.
Sekki potteries, which were produced at many sites in medieval Japan, were fired at high temperature around 1000°C
in oxidative condition. HCSLT magnetization carried by ¢ -Fe,Os (luogufengite) is ubiquitous in sekki potteries in
contrast to sueki potteries fired in reduced condition.

We have studied 82 pottery sherds (72 sekki and 10 sueki) excavated at Doshisha University campus in downtown
Kyoto. These pottery sherds were produced from 12th to 18th century at a variety of production sites in western Japan
and then transported to Kyoto. For all the sherds we applied hysteresis measurements with a maximum field of 1 T,
thermomagnetic analyses with 0.3 T and Thellier measurements. 78 percent of Sekki potteries exhibited highly
constricted (wasp-waisted) hysteresis loops but no constricted loop was found for sueki potteries. Low unblocking
temperature (100-200°C) components are common in sekki potteries along with high temperature (>500°C)
components of magnetite. Low Curie temperature (Tc) of 210°C is an unambiguous signature to identify & -Fe,Os.
However, only 15 percent of sekki potteries showed Tc around 200°C through thermomagnetic analyses and lower Tc
down to 140°C were found for another 19 percent of sekki potteries.

To obtain further evidences of ¢ -Fe,Os, we performed 5 T hysteresis measurements, IRM acquisition up to 5 T and
its DC demagnetization, low-temperature hysteresis measurement, thermal demagnetization of 2-axis IRM (0.4 and 5
T) and progressive cycling of thermomagnetic analyses for several selected sekki sherds. 2 or 3 T was required for
saturating magnetization at room temperature. Temperature dependence of coercivity showed a broad peak at about
200 K as indicated for synthetic € -Fe;O3. IRM imparted at 0.4-5 T have low unblocking temperature from 140 to 210°C
in accordance with variable Tc of sherds. Therefore lower Tc of sekki potteries compared to synthetic & -Fe;O3 can be
attributed to impurity (e.g., Ti) in ¢ -Fe,Os as for magnetite. It is concluded that ¢ -Fe,O3 with variable content of
impurity is prevailing in sekki potteries. Progressive cycling of thermomagnetic analyses exhibited magnetization
enhancement after heating in air. ¢ -Fe;Os is an end product of oxidation. Therefore laboratory heating induces
magnetization enhancement and possibly contaminates characteristic magnetization carried by magnetite.
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