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What are the advantages of Rixs?

Resonant Inelastic X-ray Scattering (RIXS) spectroscopy offers several advantages in the field

of materials science and condensed matter research:

. Element and Site Specificity: RIXS can provide@lement-specificand even site-specific

information about the electronic structure of a material. This allows researchers to study the

behavior of specific atoms and their interactions within a sample.

2. Soft X-rays and Core Excitations: RIXS utilizes soft X-rays, which are well-suited for studying
core-leve| excitations. This enables the investigation of electronic transitions that are not
easily accessible by other techniques.

3. Energy Resolution: RIXS can achiev@h energy resolution, xllowing for the detailed

characterization of energy levels and electronic states within a material. This makes it

nnegihle ton distinmiish s1ihtle differences in electronic striictiire
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electronic properties of materials.

Crystal Field Effects: RIXS can probe crystal field effects and reveal details about the local

symmetry and ligand environment around specific atoms.

. Materials Characterization: RIXS is applicable to a wide range of materials, including

complex oxides, molecular systems, transition metals, and more. It is particularly useful for
studyin@ng ly correlated electron syste@

Complementary Technique: R[XS complements other spectroscopic techniques like X-ray

Absorption Spectroscopy (XAS) and X-ray Photoelectron Spectroscopy (XPS), providing a
more comprehensive understanding of a material's electronic structure.

Future Potential: As technology advances, RIXS continues to evolve with improved
instrumentation, energy resolution, and accessibility, enabling researchers to explore new

frontiers in materials research.

Dveral@S spectroscopy is a powerful t@r probing electronic properties and excitations
in materials, contributing to our understanding of complex materials and their behavior.
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RIXS in IPA
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RIXS in IPA
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Resonant IXS via BSE ?
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Resonant IXS via BSE ?
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core-excitation polarizability (x-ray absorption) BSE calculation
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@ RIXS scheme
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@ Atomic Coherence in RIXS

Towards shallow core excitations:
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optical absorption of Al,O;

— BSE - pseudopotential
— BSE - all-electron
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Exciting Code, A. Gulans et al., J. Phys.: Condens. Matter 26, 363202 (2014) ex@iing
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optical absorption of Al,O;
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Optical and X-ray absorption of AlpO3

All-electron vs pseudo-potential

optical L,

i M.L. Urquiza, M. Gatti, F. Sottile, Phys. Rev. B 107, 205148 (2023)



Preliminar RIXS of Al,O5 at L, ; edge of Al
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% M.L. Urquiza, M. Gatti, F. Sottile, working on it
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@ Beamtime for Abs and RIXS in L1 and L) 3 edge of Al at SOLEIL (A.Nicolau)
@ Beamtime for time-dependent RIXS in hBN at FERMI (M.Malvestuto)
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Conclusions

RIXS within BSE

in terms of excitation pathways

Reliable results with LiF, Diamond, Ga,O,

Interferences eftects might play a role

RIXS for shallow semi-core electrons
(also) with pseudo-potentials approach

New experiments on the way (Al,O5;, hBN)



