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Effect of pressure on magnetic properties of multi-domain magnetite
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Recent explorations of the terrestrial planets have revealed that there are many magnetic anomalies which probably record
their ancient environment of the magnetic field (Acuna et al., 1999; Richmond and Hood, 2008). Results of the magnetic anomal
patter analysis indicate that the depth of the magnetized layer on Mars is more than 30 km (Nimmo and Gilmore, 2001; Langlai:
et al., 2004). In order to understand the origin of these magnetic anomalies, it is important to know how pressure effect or
the magnetic properties of magnetic minerals. Recent developments of experimental technology enable us to measure sam|
magnetizations under pressure (Gilder, 2006; Bezaeva et al., 2010). Then we carried out the rock magnetic experiments unc
pressure. Because magnetic minerals in the rock which generated in the deep crust may have large grain size, we focus on 1
behavior of the multi-domain grains under pressure.

Natural magnetite is prepared by hand crushing large single crystal, and 45-60 um grains are prepared by sieving. The powde
of magnetite are dispersed in magnesium oxide. The pressure cell is made of CuBe, NiCrAl-alloy and zirconium oxide. Sample:
are placed into a Teflon capsule and filled with magnesium oxide. To evaluate the pressure inside the cell we used indium chi
placed into the cell whose transformation temperature in a known function of pressure.

We observe the magnetization of powder samples continuously during cooling and warming in a slightly weak DC field (2
mT) or zero-field by using MPMS. There are two types of experimental sequences: (1) field warming by warming from 10 K to
300 K in a DC field after cooling in zero-field, (2) field cooling by cooling from 300 K to 10 K in a constant DC field followed.

Changes in magnetization intensity curve are observed during both sequences under pressure. Under atmospheric pressi
the sample magnetizations are almost constant below and above the Verwey transition temperature (Tv) during field warminc
and the magnetization rise sharply at Tv. On the other hand, under high pressure, there is a steady increase in magnetization
approaching Tv from below, followed by a gradual decline from Tv. After decompression, the magnetization curves are the same
as atmospheric pressure experiment during field warming. We also measure hysteresis parameters (Mr, Ms, Hc, Hcr). This tim
we discuss these experimental results.
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