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RIXS publication rates
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Examples

Valence-Core X-ray Emission

Y. Zhang et al.,Thin Solid Films, 515, 

394ï400  (2006)

J. Guo and  J.Nordgren, J. Electr. Spectr.

110ï111, 105-134 (2000)
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Resonant Inelastic X-ray Scattering

(RIXS)
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Inelasticscatteringcross section

(Kramers-Heisenbergformula):

Features of RIXS spectra:

Å Site selectivity

Å Symmetry selectivity

Å Probing of low-energy excitations 

Å Sub-natural width spectra

ÅUltra-fast dynamics

ÅBulk and buried structures

ÅBand dispersion

Review: J. Nordgren et al., in Handbook of Solid State Spectroscopy, 

Springer 2006, Ed. W.R. Wij
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Site and Symmetry Selectivity in 

Resonant X-ray emission 

A. Nilsson, et al, Surf. Sci. Rep., 55, 49 (2004)
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Analysis Capability of RIXS for Cu 

compounds

K. Kvashnina, et al, J. Phys. Cond. Mat. 19, No. 226002 (2007)
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IWSXR, Okazaki 2006
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Elementary Excitations in 

Strongly Correlated Materials

Ground state

Core states

Charge transfer

d-d

Magnons

Phonons

Orbitons

For original work, see e.g., S. Butorin, et al.,Phys. Rev. Lett., 77, 574 (1996)

For excellent review, seeL.J.P. Ament, et al., Rev.Mod..Phys., 83, No.2 (2011)
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Experimental setup for RIXS
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Pump-probe experiments with RIXS

FEL pulse

Laser pulse

RIXS

Thin sample



Yu-Ping Sun, Faris Gelmukhanov PHYSICAL REVIEW A 81, 013812 (2010)

Non-linear processes in 

FEL beam interaction

4-wave mixing

Spectral broadening

stimulates 3s-2p

4s-2p



Detector

Cylindrical grating

Cylindrical mirror
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Sample

Cylindrical mirror imaging RIXS



Soft X-ray grating spectrometers

Zero order

Positive order

Negative order

Detector

Detector

VLS grating

CLS grating

VLS spectrometer
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Spatial resolution for cylindrical mirror



Principle of Wolter Microscope

J.A. Jackson, LLNL report UCRL-TR-220019 (2006)

Wolter, H. 1952, Annalen der Physik (6. Folge) 10, 94



Comparison Cylindrical mirror ïWolter pair

@ 150 mm detector resolution

10 ps (for cvacuum)


