Correlating RIXS and EELS and XEOL spectroscopies in Van der Waals materials
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ABSTRACT
In recent years, the inelastic branch of the SEXTANTS beamline has been developing a collaborative research initiative aimed at correlating different state-of-the-art spectroscopies. We perform resonant inelastic X-ray scattering (RIXS) in the soft X-ray regime (50 eV – 1000 eV), and on the same experimental setup, we can perform X-ray excited optical luminescence (XEOL). Both spectroscopies can be conducted down to 18 K and under electric and magnetic fields, thanks to the MAGELEC sample environment. Moreover, we closely collaborate to correlate RIXS and XEOL spectroscopies with electron energy loss spectroscopy (EELS) and cathodoluminescence on various van der Waals materials and correlated systems. In my talk, I will present our recent results. Specifically, I will discuss how, on the magnetic compound CrSBr, we have used crystal field calculations to model the linear dichroism measured in RIXS to determine the chromium crystal field scheme [1]. Additionally, to correlate magnetic properties with photoluminescence (PL) behavior, we measured both RIXS and PL under an applied magnetic field to track the antiferromagnetic-ferromagnetic transition at approximately 0.3 T. I will also present our correlative RIXS-XEOL and EELS study of hexagonal boron nitride (hBN), where the direct exciton responsible for strong luminescence at 6.4 eV was carefully characterized using these three spectroscopies [2]. Finally, I will emphasize the usefulness of combining complementary spectroscopies like RIXS and EELS, as well as excitation and recombination techniques.
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