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Exploring of new semimetallic half-metals for three terminal devices
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Mn-Co-Ga alloys have been studied for exploring of new materials having both
half-metallic and semi-metallic properties. Single phase Mn-Co-Ga epitaxial films with cubic structure
have been successfully grown on MgO single crystalline substrate. The films showed large electrical
resistivity and metallic temperature dependence of resistivity. The Hall coefficient for the films
changed the sign depending on Co concentration while their absolute values were not large, as expected in
semimetal. On the other hand, magnetic tunnel junctions with Mn-Co-Ga electrode showed the enhanced
magnetoresistance at low temperature and the junction resistance larger by a factor of ten than that of
the junction with Co non-doped Mn-Ga. These results indicated that Mn-Co-Ga had unique electronic states.
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