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IRG-1 found a material that for the first time combines three different physical 
properties: magnetic order, very fast-moving electrons, and the capability to be 
exfoliated to atomically thin sheets.
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Presentation Notes
Van der Waals (vdW) materials are the parent compounds of two-dimensional (2D) materials, which are currently actively studied for fundamental physics as well as for novel device design. However, only very few vdW materials are known to have high carrier mobility, such as graphite or black phosphorus; no magnetic van der Waals materials are known to have mobility. However, such materials, if synthesized, are expected to find their applications in novel spintronic devices and could lead to the experimental realization of the recently proposed magnetic “twistronic” devices. Previously, by adding adatoms or magnetic doping on a graphene sheet, scientists had already found a significant reduction of mobility due to the introduction of defect. A high-mobility van der Waals material with an intrinsic magnetic order is thus highly desired. In this work, IRG-1 identified and experimentally realized an antiferromagnetic van der Waals material, GdTe3, which shows very large carrier mobility (the electron and hole mobilities are beyond 60,000 and 15,000 cm2/Vs, respectively) and detailed quantum oscillation patterns. Additionally, they demonstrate that GdTe3 can be exfoliated to ultrathin flakes of three monolayers.
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