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Abstract
We present measurements using a recently developed, bulk-sensitive, element-specific, photon-in photon-out, hard x-ray spectroscopic technique: Resonant Inelastic X-ray Scattering Natural Circular Dichroism (RIXS-NCD). This technique offers a new tool for in-depth investigations of chiral systems via electric dipole-quadrupole transitions originating from the asymmetric local environment. Unlike conventional RIXS, which is largely mediated by purely electric dipole transitions into hybridised orbitals, selection rules dictate that in RIXS-NCD the quadrupole term will, for core-hole spectroscopy of transition metals, also directly probe the valence d-states providing more information on local symmetries, charge distributions and electron structure. 1s2p RIXS-NCD spectra of cobalt- and manganese-based chiral compounds exhibit clear circular dichroism arising from the metal centre chirality and resulting valence orbital mixing. We further demonstrate a dependence on the incident photon wavevector orientation relative to the crystal structure, and the scattering angle of the emitted photons. Finally, constant emission energy cuts of the RIXS-NCD spectra are compared with density functional theory calculations demonstrating strong agreement.
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