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Magneto-optical imaging based on the Faraday-effect has been used to characterize
magnetic minerals embedded in a nonmagnetic matrix. We have studied magnetite
grains and magnetite-magnetite grain boundary regions in samples of skarns and serpentinites. The spatial distributions of the perpendicular component of the remanent
magnetic field were measured at the surfaces of polished thinsections with 1 µm spatial resolution, after applying a magnetic field of 50-160 mT at room temperature. The
images can directly reveal the shape and arrangement of magnetite grains in a nonmagnetic matrix. The sensitivity of the MOI can be improved by a procedure where
MO images taken at different directions of global magnetization are subtracted to produce a ‘difference’ image. We demonstrate by extrapolation that this procedure can
resolve magnetite-magnetite grain boundaries or magnetite stripes and grains down to
a scale of 100 nm. Such a good resolution for an optical method is explained by the
tendency of magnetic field to escape from a small gap (or grain) creating a sort of
magnetic lens. As a result, the MOI can resolve gaps smaller than the optical wavelength, but a special procedure is then needed to determine the accurate value of the
local magnetization. Quantitative analysis of the coercive field dependencies on the
magnetite grain sizes or stripe width shows that they cannot be understood without
proper account of the internal domain structure, chemical contents or thinsection fabrication procedure. Our size dependencies extracted from MOI data are in reasonable

qualitative agreements with earlier studies. We can conclude: 1) for the scarns the
magnetic properties of grains do not depend on the gap (0.6-60 µm) between them, 2)
for the serpentinites the magnetic properties of the stripes are size-dependent due to
variations in chemical composition.

