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Fig. 1 Conceptional figure of physical properties around the quan-
tum critical point.
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Fig. 2 (a) Diamond anvil cell system. (b) Diamond anvil with a
Be-gasket. (c) Enlarged image of the sample in the Be-gasket
hole.
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Fig. 3 Experimental setup at SPring-8 BL12XU. The beam is
focused on the sample by toroidal and K-B mirrors. (Ref.
12), 13))

BrNb, M, APS @ Sector 3000 MERIX &\ #:& T
1%, diced analyzer (F5fHZFEMEICHIWVIEA 72 SAH- T
Wit E D E VRO FICHTFC TS Lcb D) & strip
detector & DA EHRIC LD, BAE, 100meV £E %
ToHfRfER EIF D LICE L T A,

3. XFRHBRAS KORE

X AR EHLIIE OS2 % & /- & O % Fig. 4 IR,
X ARBOELIC 1T EPEBEL & IEMERREL D D 5 . &1 Bragg
BEL & FIH T NS BE OGS A IRE T E 5, HIEBELO O
EOT, FRIRAFIE L /2L X AR mr iR L ER L T
LD Fxld, TR, XEFEmMEEL AR S, JE
MMEECEL T, BIET S TRV FE -, AHIZFLFE—D
—IBAEICRBE T 57O AT FIVF— L id#E - TS
bo COEWEEALLLEFIRETHET T 5, XAFHGEL
121, FEILNE & IRIEEEL & b B,

X LT RS = JE LB (Thomson Bl + BEAHEL)
+ JLnE W T + B RR T)

LB I ELELIE, B A 7\ O THRIE 1L 55 < 7%
B0, HIE LI AT FIVOEIRE WD JTlE, 2007
{TxBH T D%\, SHIC, FHEIEEM: X #FEliE,
PEBGEL D 9 2 B O 55\ IEMIE BELRC Y % W AR oV —
JihE CAMi B -y O A 13 5 resonant inelastic x-ray scat-
tering (RIXS) &, ASGPERIBL 7L~V EdED LA
IV DFN % F % core-level 2D resonant x-ray emission
spectroscopy (RXES) & 2355, %% RXES 121, 3
M= < /8 #L (resonant Raman scattering) 4% & 80K

56 © #EHH March 2011 Vol.24 No.2

A. Elastic scattering
(1) Bragg scattering (diffraction)= crystal structure
Magnetic diffraction=>magnetic structure
(2) Resonant diffraction=>magnetic , charge, orbital order,
multipole order

B. Inelastic x-ray scattering= electronic structure
(1) Non-resonant x-ray scattering
Phonon
Valence band excitation
Core-level excitation (Raman scattering)
Compton scattering (valence+core-electron)
---Klein-Nishina formula---
=electron momentum distribution
magnetic Compton scattering=>magnetic moment
(2) Resonant inelastic scattering
---Kramers-Heisenberg formula---
RIXS L-edge: 2p-3d-2p
K-edge: 1s-4p-1s, 1s-2p-1s
=>charge transfer, dd excitation,
magnon, spin flip, etc
RXES K-edge: 1s-4p excitation,2p-1s deexcitation
K-edge: 1s-3d excitation,3p-1s deexcitation
=> spin state, valence state
L-edge: 2p-5d excitation,3d-2p deexcitation
=valence state

Fig. 4 Description of elastic and inelastic x-ray scatterings. This
review focuses on the use of resonant x-ray emission spec-
troscopy at the L-edge (pink area).
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Fig. 5 (a) One electron picture of the RXES process: 2p—5d excita-
tion and 3d-2p de-excitation. Ej, and E,, are incident and
emitted photon energies, respectively. (b) The RXES

process in a configuration scheme.
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Fig. 6 RXES spectra as a function of the incident photon energies with the PFY-XAS spectra for YbGa, ;5Si g5 at am-
bient pressure. The vertical position of the each RXES spectra in the panel (b) corresponds to the incident photon
energy of PEY-XAS spectrum they were measured at in the panel (a). (¢) Contour images of the RXES spectra.
(d) Analyzed results of the Raman and fluorescence components as a function of the incident photon energies by
the fitting procedure with the PFY-XAS spectra. Closed circles and closed squares correspond to the 2+ and 3 +

components, respectively. (Ref. 3))
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Pressure dependence of the electronic structure of
4f electron materials as disclosed by resonant
X-ray emission spectroscopy

Hitoshi YAMAQOKA Harima Institute, The Institute of Physical and Chemical Research (RIKEN),
Sayo, Hyogo 679-5148, Japan

Ignace JARRIGE Japan Atomic Energy Agency, SPring-8, Sayo, Hyogo 679-5148, Japan

Abstract Pressure can induce dramatic changes in the physical properties of materials. Resonant x-ray
emission spectroscopy (RXES) is a powerful method to probe the electronic structure of materials subjected
to high pressure, where photoelectron spectroscopy is not applicable. We review our recent high-pressure
RXES results on fluctuating-valence 4f electron systems.
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