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RIXS vs INS
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Why pressure matters ?
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Outline

» f-electron delocalization
- Catching up f-electrons

s - pectives at SOLEIL



Outline

» f~electron delocalization : IXS / Ce / CeCuz51p



Mixed-valent state

Mixed valence defined as a quantum
supersposition of [-states
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IXS/RIXS process
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RIXS cross section

Kramers-Heisenberg
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Getting sharp

sharpening effects :
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Looking for valence change

2p3d-RIXS : YbInCu, @
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2p3d RIXS in Ce D12 (ESR)

Th-doped Ce, and pure Ce

ea
= T T u u *' "
a) : : 0 kbar Metallic Mini
: g

A ° 10 kbar t
Sy L. eokar Pressure dependance e

=
(6)]

XAS

Normalized Intensity

-800

©
o

diamond anvil cell

5715 5725 5735 5745
E @ (eV)

2
kS 3
= g
& =
= o
i) 400 §
5 @

—200

Jo0

915

JPR et al, Phys. Rev. Lett. 93 (2004), 067402.
and Phys. Rev. Lett. 96 (2006), 237403.




2p3d RIXS in Ce

Complete characterization of the f-states through the transition
Combination of XAS + RXES + AIM calculations

Valence increase at high pressure :
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Superconductivity in CeCu:Si2

Two-dome superconducting
phases near QCPs

Superconductivity induced by valence
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Looking for valence change 86 55
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Calculations in the AIM

Parameters

Simulation of Ce L3 in CeCu;Sih in Anderson Usr=6.0 eV
impurity model : Ur(2p) = Ur(2p) =104 eV
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Calculations in the AIM
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ID16 (ESRF)
Hole-equivalent : YbCu,Si»
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Outline

» Catching up f-electrons : X-ray Raman Scattering



Probing the f electrons
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Probing the f electrons

N4, or O4,5 edges
Qe e prebe directly the
f electrons

Hard x-ray wanted for HP
studies
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X-ray Raman scattering

Compton
elastic scattering
scattering

core electron
excitation
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X-ray Raman scattering

Core transitions with high energy photons
(similar to EELS for electrons) using the transition
operator :
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XRS Iin 5f electrons
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Ground state orbital occupation
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Outline

e ctives at SOLEIL : GALAXIES beamliine



SOLEIL Synchrotron
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=S Beamline Layout

The GALAXIES beamline is dedicated to hard

X-ray photoelectron spectroscopy and | e yacul.Jm
Inelastic X-ray Scattering. Diamond undulator provides high
phase flux in the 2.3 = 12 keV

retarder* energy range.
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High resolution may be
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RIXS station

High resolution / High flux Spectrometer

analyzer

2m-arm for
high resolution

detector
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short arm
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setup

Rowland circle
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HAXPES station

Thermionics 4-axis fully
motorized, manipulator
Closed-cycle 15K cryostat
In-situ bias

Preparation

Elamber SCIENTA EW4000
Fc < |2 keV ,wide

load lock angular lens +/- 30°

chamber

lon gun, LEED,

heating element

i

motorized
frame
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