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Resonant Inelastic Soft X-Ray Scattering

Appl. to d and f'systems, see e.g.:
S. Butorin ef al., PRL 77, 574 (1996)
Kuiper et al., PRL 80, 5204 (1998)
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RIXS: Resonant Inelastic X-ray Scattering

~ D N v Chemical bond probing
A

RIXS Basics:

v Element selectivity
v Energy conservation
v Symmetry selection (parity
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enhanced valence band excitation v Dynamics
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RIXS to Explore Chemical Transformation

< In-situ/operando @ real-world conditions

v Surface and interface (interphase) O Chemical bondi h
v Gas/solid and liquid/solid t e”;,”""” t°’7 t’.”g’ ¢ ff g€
v External fields: electric and magnetic . arsgseleeré:tcr 257}(; ,;f’:isr?ac fon
v’ Temperature ooy A S0uStE, ety
v Pressure — °‘:'°‘1 E RIS A © QL‘//ant%m mater/a(gs:
v Temporal _ Many-body absorption, phonons and magnons
b"magnonst'omull“?h‘}“"“s' O Molecular materials:
pological gaps _ ,
0-1eV v’ vibrational modes
Electronic
states, )
Signal
Core-valencg
Yrr
3865'130})02 Diffraction

Energy loss

Advanced Light Source : 2 ATSY

of Science Bl

An Office of Science User Facility



dd & CT excitations at O K-edges
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m RIXS of Co Nanoparticles
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= Surfactant: Oleic Acid, C,,H,,0, [CH;(CH,),CH:CH(CH,),CO,H]
= Solvent: Dichlorobenzene, C H I,

H. Liu et al., Nano Letters 7, 1919 (2007)



d-d Excitations: e Injection at Nanointerface
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Advanced Materials Beamline for Energy Research
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RIXS of Diamond: from different light sources
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RIXS of HOPG: from different light sources

| W. Yang et al., iRIXS@BLS8.0.1 (2016)
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Spectral Resolution

MnO, L, RIXS (640 eV)
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High-Resolution RIXS at SLS (O, molecule)
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High-Resolution RIXS at SPring-8 (gas/solid)
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RIXS of Liquid Water (H,O and D,0)
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In-Situ/Operando Soft X-ray Spectroscopy
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