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SCS instrument

hRIXS spectrometer and XRD / 

CHEM experiment station
in operation since 2022

enabling backscattering geometries and 

reflection

 Resonant Inelastic X-ray Scattering 

Resonant Elastic Scattering / XRD 

and their extensions to

 Nonlinear X-ray-Matter Interactions

 Two color X-ray pump-probe
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HR and LR Spectrometer gratings: Spherical VLS

hRIXS User Consortium spectrometer

J. Schlappa, et al.,

J. Synchrotron Rad. 32, 29 (2025)
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Heisenberg RIXS Spectrometer at the SCS instrument

High energy resolution

E/∆E ~ 10,000 resolving power

Magnetic excitations in 

cuprates

at Cu L3 edge

High energy phonon branches

at O K edge

High temporal resolution

80 fs x-ray pulse stretching 

@ Cu L3 edge
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J. Schlappa, et al.,

J. Synchrotron Rad. 32, 29 (2025)
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Heisenberg RIXS Spectrometer at the SCS instrument

High energy resolution

E/∆E ~ 10,000 resolving power

Magnetic excitations in 

cuprates

at Cu L3 edge

High energy phonon branches

at O K edge

High temporal resolution

80 fs x-ray pulse stretching 

@ Cu L3 edge

Static RIXS from thin-film La2CuO4 at Cu L3 edge:

J. Schlappa, et al.,

J. Synchrotron Rad. 32, 29 (2025)
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Heisenberg RIXS Spectrometer at the SCS instrument

High energy resolution

E/∆E ~ 10,000 resolving power

Magnetic excitations in 

cuprates

at Cu L3 edge

High energy phonon branches

at O K edge

High temporal resolution

80 fs x-ray pulse stretching 

@ Cu L3 edge

High Throughput

Up to 1 MHz repetition rate

or 4,000 FEL pulses /sec

or ~𝟏 × 𝟏𝟎𝟏𝟑𝒑𝒉/𝒔

J. Schlappa, et al.,

J. Synchrotron Rad. 32, 29 (2025)

Ni L3-edge: 1.0 x 1013 ph/s on sample

NiO: energy map
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Motion Range Repeatibility

Detector TwoTheta ± 180 deg < 1 µrad 

Sample Theta ± 180 deg < 1 µrad 

Sample Kappa ± 30 deg < 1 µrad 

Sample Azimuth ± 90 deg < 0.0002 deg

Sample X, Y, Z ± 5 mm 0.5 µm 

Sample Temp 16 K – RT

XRD experiment station and hRIXS spectrometer

hRIXS parameters

Photon energy 0.25 (0.45 SA3)  – 1.5 keV

Combined resolving power Up to 10.000 (mono HR)

3.000 (mono LR)

Transmission ~10-6

Scattering angle 65 – 145 deg

Default: 125 deg
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Chemistry Sample Environment

*  Time-resolved RIXS studies of 

chemical systems

* Liquid-jet sample environment

CHEM Chamber Jet in Operation See Talk of

Benjamin van Kuiken
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Upgrades
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Availability of Variable Polarization at SASE3: new opportunities for tr-RIXS

 included in user calls for 2025-I
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t

Pulse trains @ 10Hz

Up to 400 pulses

@ 1.1MHz
350 µs

Detector upgrades

Train-resolved detector: In operation since 2024-I

Marana-X

Back-illuminated CMOS

Pixel size 11 µm (22.5 mm chip size)

→ No dead time for readout

→ Lower data noise due to analysis by train

→ Improvement of temporal resolution

Pulse-resolved detector: Under development

Jungfrau

Thin entrance window, iLGAD

Rectangular pixels (trixels): 25 µm x 225 µm, resolution of few µm 

Rep. rate up to 1 MHz, storage of 16 frames

→ Inter-train resolved data, potentially pulse-resolved

→ Higher spatial resolution

SASE3:
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JUNGFRAU for hRIXS: commissioning in 2024-II

Strixel: charge sharing and interpolation:

Strixels:
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Inter-train resolved data:

 Was used to collect part of user data

Still under analysis

Nino Duarte (European XFEL)

Viktoria Hinger (PSI)
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New pump in-coupling scheme, including THz at XRD

hRIXS travel

0o

65o

145o

BNA

800nm, 15fs, 1mJ, 113kHz

See Talk of

Robert Carley
Generation and in-coupling of THz pump (commissioning)

Installation of in-coupling mirror at short (2 inch) distance, intrinsically stable with inner

mechanics (up to now 2m focal distance using LIN chamber)

Additional options for selecting pump wavelenghts (use of OPA more feasible) 
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Upgrade SASE3 Monochromator

See Talk of

Natalia Gerasimova

Longer high-resolution monochromator grating: 150 l/mm, 350 mm 

Will improve combined energy resolving power of RIXS experiments by 

about factor 2 (currently limited by monochromator to 10,000)

Will increase monochromator transmission
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hRIXS upgrade towards higher photon energies: tender x-ray range

operation range upgrade

3d 4d

L3 edge

1s 2s
K edge

Radiative yield

Auger yield

M.O. Krause, J. Phys. Chem. Ref. Data 8, 307 (1979)

SCS instrument delivers photons up to 3000 eV

Current operation hRIXS: up to 1500 eV

Tender x-ray range challenging due to lower throughput, 

however radiation yield higher than for soft x-rays
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Thank you!

Contact: scs@xfel.eu

Sign-up for SCS newsletter to stay informed about 

upcoming calls:
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