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RIXS publication rates
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Valence-Core X-ray Spectroscopy
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Resonant X-ray emission
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Resonant Inelastic X-ray Scattering
UFFSALA (RIXS)
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Valence band Features of RIXS spectra:

A Site selectivity

A Symmetry selectivity

A Probing of low-energy excitations
A Sub-natural width spectra

A Ultra-fast dynamics

A Bulk and buried structures

A Band dispersion
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Site and Symmetry Selectivity In
Resonant X-ray emission
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Analysis Capability of RIXS for Cu
compounds

Normalized Intensity
1 1 1 1

Normalized Intensity

|

1

Malachite
Eﬁ
o0 “Photon I?ﬁergy (e\fj50
Cu 2p
RIXS
H E
———-——'/L—g
‘—————L—A—f =y D
I D : <
z
I\ e
B
j\\ B
S I
AL I L B B B B R A_

Photon Energy [eV]

K. Kvashnina, et al, J. Phys. Cond. Mat. 19, No. 226002 (2007)




Elementary Excitations In
Strongly Correlated Materials
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Experimental setup for RIXS
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European

AFEL

The SQS - Scientific Instrument at the
European XFEL

M. Meyer, European XFEL GmbH

Atoms

“Small Quantum

Systems” ?

Molecules Clusters

Joint Instrumentation Seminar, November 11, 2011
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XFEL | Photon beam transport systems
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European

XFEL ] Scientific Applications

SQS - Small Quantum Systems —

Investigation of atoms, ions, molecules and clusters in intense fields and
non-linear phenomena

High intensities: =10" W/cm?
Short pulses: 2 - 100 fs

High flux = 10'2 photons / pulse
= 10" photons / sec

Spatial coherence

Soft X-Ray photon energies

Non-linear phenomena, multi-photon
Ultra-fast dynamics, pump-probe

Extremely dilute targets,
Processes with small cross section

Coherent Diffraction Imaging

Threshold phenomena
C(1s)=280 eV, N(1s)=410eV, O(1s)=560eV

M. Meyer, Joint Instfrumentation Seminar, Movember 11, 2011
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European

XFEL | Optical layout of the beam transport system (H. Sinn)
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SQS end-station
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Pump-probe experiments with RIXS

UPPSALA
UNIVERSITET

Thin sample

FEL pulse

Laser pulse 7




Non-linear processes in
FEL beam interaction
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Cylindrical mirror imaging RIXS

Cylindrical mirror

Detector

Cylindrical grating
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Soft X-ray grating spectrometers
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Spatial resolution for cylindrical mirror

Cylindrical mirror - resolution @ 150 pm detector resolution
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Principle of Wolter Microscope

Wolter, H. 1952, Annalen der Physik (6. Folge) 10, 94
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= Comparison Cylindrical mirror i Wolter pair
Ui @ 150 nm detector resolution

UNIVERSITET

< %

10 ps (for c

Vacuum)




