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Synthesis and characterization of half-metallic antiferromagnetic materials by
atomic-layer control
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Half-metallic antiferromagnet (HMAF) compounds have been theoretically predicted
in many structural systems by first-principles calculations, but none of them could be experimentally
synthesized thus far. In this study, epitaxial thin films of LaSrVMoO6 and Cr-doped SrRu03, which are
predicted to be possible HMAF candidates, were fabricated by pulsed-laser deposition method, and
investigated their physical properties and electronic states. It was found that the resistivity of the
fabricated LaSrVMoO6 thin films was lower than that of the polycrystalline samples. In particular, the
resistivity at 5 K of the LaSrVMoO6 thin films showed 2x 10-4 Q cm, being due to the improvement in the
crystallinity and the ordering of V and Mo ions. It was also found that in the SrRu0.9Cr0.103 films, the
Cr 3dt2g orbital is strongly hybridized with the Ru 4dt2g one. Furthermore, the perfect B-site ordered
Sr2MgMo06 epitaxial thin films, which can be used as a seed layer, were successfully fabricated.
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