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Pump-probe spectroscopies
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Resonant Inelastic X-ray Scattering
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• Hard x-ray: Sr2IrO4
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hRIXS @ EuXFEL

hRIXS @ SCS instrument:  first high-resolution, 
tr-RIXS spectrometer in soft x-rays,

Design and built by the hRIXS Consortium

• Feb-March 2022: Commissioning and 
first pump-probe RIXS at the Cu and Ni 
L3 edges, with 800, 400 and 266 nm 
laser pumps.

La2CuO4 NiO
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Cu L3 (2p → 3𝑑)
𝐸 ∼ 930 𝑒𝑉

Ni L3 (2p → 3𝑑)
𝐸 ∼ 850 𝑒𝑉
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hRIXS: details and performance

• Spherical VLS gratings
(3000 lines/mm, 1000 lines/mm)

Laser pump: 
• 266 nm THG (4.66 eV), 

fluences up to 35 mJ/cm2
50x300 μm2 spot size

X-ray pulses:
• 113 kHz (intra-train 

acquisition) (39 x 10 
pulses/s), 
1.3 ⋅ 1012𝑝ℎ/𝑠

• 90 meV resolution @ Ni L3

egde
(resolving power ∼ 10.000)

• 100/150 fs temporal 
resolution
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Tr-RIXS of NiO @ SCS
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NiO

𝑈 ∼ 7 𝑒𝑉

Δ ∼ 4 𝑒𝑉

𝐽 ∼ 20 𝑚𝑒𝑉

𝐸𝑚𝑎𝑔∼ 120 𝑚𝑒𝑉

Betto et al., Phys. Rev. 
B 96, 020409(R) (2017)𝑆 = 1



Static XAS and RIXS on NiO
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