Dispersive Hund’s Excitons in Magnetic van der Waals Materials
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Magnetic van der Waals (vdW) materials have emerged as a fertile platform for exploring
novel many-body phenomena. Among these are Hund’s excitons, an unusual class of excitons
bound by Hund’s exchange interactions. Using state-of-the-art resonant inelastic x-ray scattering
(RIXS), we discovered Hund’s excitons in both antiferromagnetic NiPS3! and ferromagnetic
Crl3>— two topical magnetic vdW materials. Supported by exact diagonalization calculations,
we identify these excitons’ electronic character with similar spin-flip transitions in nature. By
examining their dispersion, we uncover a close relationship between Hund’s exciton propagation
and low-energy magnetic excitations. Our research demonstrates RIXS as a powerful tool in
studying exciton physics in magnetic vdW materials and open new avenues for magneto-optical
applications.
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