R004-12 /5 C 25 UFREE1) B¥RY: 10 B 248 16:45-17:00

et B AR O E R R ) 2 € D luogufengite € -Fe203)

# il ] [10; 18 591 [2]
[1] [FEFR « BT [2] SRR « MBS R X > b

Giant coercivity of luogufengite (epsilon-Fe203) found in reddish brown obsidians
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Luogufengite (epsilon-F®s), a new mineral approved in 2016, is a polymorph of hematite (alph®fend maghemite
(gamma-Fg0Os). Synthetic epsilon-F©3 has been sintered at intermediate temperature required for maghemite and hematite,
and the magnetic property was marked by the unusually high coercivity around 2 T. Some pottery sherds contain e@silon-Fe
This time we found and characterized luogufengite from reddish brown obsidians in Shirataki, Hokkaido and in Davis Creek,
California.

A hallmark of luogufengite is the Curie temperature of 220 degC, which is undoubtedly distinguished from those of coexisting
magnetite and hematite. Cycling of thermomagnetic measurements exhibited gradual increase of magnetization after coolir
down to room temperature until the maximum temperature reached 230 degC. In some samples this magnetization enhancems
induced by heating is exceptionally enormous by several orders of magnitude. Hysteresis measurement by using MPMS prove
the extremely high coercivity nearly 1 T at room temperature. Cooling down to 10 K, coercivity showed a broad peak around 200
K and decreased rapidly below 50 K. Low temperature cycling, where 5 T IRM imparted at room temperature was cooled down
to 5 K, exhibited a faint kink around 50 K, and little gain or loss of magnetization was observed after warming back to room
temperature. This low temperature behavior may be another key for identifying luogufengite. When coexisting with magnetite,
100 K transition of maghemite was detected instead of the Verwey transition at 120 K.

Thermal demagnetization of natural remanent magnetization of the reddish brown obsidians showed two distinct spectrun
of unblocking temperature carried by luogufengite and magnetite, but the magnetization directions were indistinguishable ant
no viscous magnetization was observed. This behavior indicates that luogufengite is capable of carrying a stable remane
magnetization. Although the unblocking temperature of luogufengite is mostly distributed below 200 degC due to the low Curie
temperature, the giant coercivity ensures the stability of the remanence over a geological time scale without disturbed by viscoL
magnetization.

Luogufengite is a new magnetic mineral capable of carrying paleomagnetic signals. Although luogufengite was previously
identified after dissolving scoria by a NaOH solution and separating it by a hand magnet, the reddish brown obsidians cal
supply bulk samples containing luogufengite without any processing. Along with the uniqgue magnetic properties of low Curie
temperature and giant coercivity of luogufengite, the bulk samples provided opportunities to show stable remanent magnetizatio
carried by luogufengite. Not restricted to reddish pottery sherds, luogufengite can be a stable remanence carrier in rocks forme
in oxidized condition.
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