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Quantum transport phenomena explored in 4f magnetic topological semimetal films
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This study aims to fabricate high-quality thin films and heterostructures of
a group of materials that are expected to realize an ideal band structure as magnetic topological
semimetals, and to elucidate quantum transport phenomena originating from the giant Berry phase and
chirality of the Weyl point. We have experimentally clarified that EuCd2As2, initially predicted as
an ideal Weyl semimetal candidate, has actually an energy gap. On the other hand, based on the films
of Weyl semimetal EuCd2Sb2 hosting multiple Weyl point pairs, we have demonstrated that the Berry
curvature distribution can be sensitively modulated such as by the magnetization process under field
and by the direction of the applied magnetic field, leading to experimental observation of
nonmonotonic magnetoresistance effect and in-plane anomalous Hall effect.
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