Weyl metals: What's new beyond normal metals?
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Weyl metals are described by pairs of Weyl bands, separated in momentum space, where each Weyl band describes emergent relativistic Weyl electrons. Although the band structure itself may be regarded to be a three-dimensional version of a graphene, focusing on one pair of Weyl bands, the three-dimensional character allows topologically identified nontrivial properties in Weyl metals. A pair of Weyl points can be identified with a magnetic monopole and antimonopole pair in momentum space. Accordingly, the Berry curvature is assigned by this monopole pair, which turns out to play an essential role in anomalous transport phenomena of Weyl metals, where anomalous Hall effects, chiral magnetic and vortical effects, and negative longitudinal magnetoresistivity properties have been discussed. In particular, the negative longitudinal magnetoresistivity, which has been measured experimentally, is proposed to be a fingerprint of a Weyl metal phase. In this colloquium, we discuss how such a topological structure can be measured by anomalous transport phenomena in Weyl metals. This discussion gives us what are novel ingredients of Weyl metals beyond normal metals. 

