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Magnetic structure analysis of rare earth permanent magnet Sm2Fe17N3
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Rare earth intermetallic compound Sm2Fel7N3 exhibits notalble magnetic properties such as high Curie temperature and high
coercivity which are very suitable for permanent magnets [1,2]. Although microscopic magnetic structure is one of the basic
information for magnetic materials, there is no report about the magnetic structure of Sm2Fel17N3 for our knowledge. This is because
samarium's neutron absorption cross section is huge enough to make researchers hesitate to have neutron diffraction experiments of
Sm compounds. We have carried out powder neutron diffraction measurement of Sm2Fe17N3 with a straightforward solution to the
problem by taking long measurement time. Synchrotron x-ray diffraction measurements with single crystal has also been done to
obtain initial crystal structure parameters for magnetic structure analysis and we have succeeded to analyze the magnetic structure of
Sm2Fel17N3 at room temperature. Among four Fe sites in the unit cell, while one Fe site which is the nearest neighbor of nitrogen
shows smaller magnetic moment than normal iron, two Fe sites show enhancement in their magnetic moments. This phenomenon
can be understood as 'cobaltization' of Fe by the adjacent nitrogen through hybridization.
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