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Material Investigation on Oxide Topological Materials
with Extremely Large Magnetoresistance

Daigorou HIRAT*

“Topological materials,” which have a special electronic structure with intersecting linear dispersion bands,

are actively studied as promising next-generation electronic materials. However, since existing topological

materials are unstable or contain toxic elements, there is a strong demand for development of topological

materials with high chemical stability and free of toxic elements from the viewpoint of practical use. In this

study, we investigated oxide topological materials with excellent chemical stability. We grew single crystals
of transition metal dioxides (TMO,: TM = tungsten, ruthenium, and iridium) and measured resistivity and

Hall effect. Large magnetoresistances, which are not seen in ordinary materials, were observed in the three
studied compounds. Furthermore, Hall measurements on tungsten dioxide revealed an extremely high hole
mobility of 25,000 cm? V™' s™'. These results indicate that TMO,: TM = tungsten, ruthenium, and iridium are
topological materials. Given their compositional simplicity and excellent chemical stability, transition metal

dioxides provide a promising arena for the development of topological materials for applications.
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