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The Martian magnetic field intensity estimation based on the magnetic properties
of exsolved magnetite
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This study prepared the plagioclase crystal samples from natural
mafic-plutonic rocks, and the magnetic hysteresis loop measurement using an Alternating Gradient
Magnetometer, the microscopic observation using electron microprobes, and the X-ray absorption near
edge structure measurement at synchrotron radiation facilities were conducted for the single grain
plagioclase crystals. It was confirmed that there was inverse relationship between the magnetite
content and average valence states of Fe. In addition, the intensity of thermoremanent magnetization

was mesuremed for plagiolcase crystals. The content of the exsolved magnetite in the Martian
crustal rock and the intensity of crustal magnetization were calculated on the basis of the
empirically obtained relationships and the thermodynamic calculations. Comparing the calculated and
observed crustal magnetizations, the magnetic field intensity of Mars was estimated.
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