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Electronic structure of transition metal trichalcogenide studied by X-ray
absorption spectroscopy
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In order to understand the ligand field of the antiferromagnetic van der Waals insulator transition metal
tricarcogenide MAXs; (M: 3d transition metal, A: group 1V and V elements, X: chalcogen), K-edge XAS
measurements of P and S were performed. It was found that the white line positions in the XAS spectra are
on the lower energy side as the number of electrons in the M ions increases. This is associated with an
increase in orbital hybridization of M ions and ligands in MAXs. This leads to knowledge of the role of the
ligand field on the mechanism of magnetism in van der Waals magnets, which are candidates for spintronics
devices.
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Fig. 1. X-ray photoemission spectroscopy of
MPSs. The Al and Cr Ka photon sources were used,
and the measurement temperature was 300 K.
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Fig. 2. Pand S K-edge XAS spectra in PFY
mode measured at 300 K. The second differential
spectra are also shown.
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