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Coherent peak in VB-PES RIKEH
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Configuration-interaction (Cl) model ﬁ

1 . Intra-atomic multiplet
Neighboring site

Central V atom 2 . Crystal Fields (C;,)
E: Coherent band 3 . Hybridization betweer
b V' O 2p and V 3d orbital

- A/vv ] 4 . Screening from

coherent bands
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Ground state : linear combination of 6 configurations

3d4Q2
| N
3d3C— 3d4LC _
I I - Parameters —
3d2 — 3d3L — 3d4L? A=6.0ev
- — U=45eV
U,,=65¢eV
10Dg=1.2 eV
Dtrg =-0.05 eV
V=29eV
V' =0.75eV
A'=09eV
9 Rc =0.8, szo.g




Calculation vs. Experiment
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multi-site cluster model
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Zhanqg-Rice doublet bound state ﬁ =

spin-fermion model: Bala et al.,, PRL 72 2600 (1994): PRB 61 13573 (2000)

LDA+DMFT: Ren et al., PRB 74 195114 (2006)
Kunes et al., PRB 75 165115 (2007): PRL 99 156404 (2007)

Zhan-Rice doublet bound states
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2D core-level HX-PES ﬂ

SX (hv =1.25 keV)

Central
Ni atom

ZR doublet

bound state
= e
O2p band

Intensity (arb. units)

890 880 870 860 850
Binding Energy (eV)

12/28



Valence band PES ﬂ <>

Intensity (arb. units)

Binding Energy (eV)

Experiments: BL17SU @ SPring-8 13/28



Resonant PES at Lg edqge RIKEH
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Previous results RIKEN
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Ti 2p resonant PES R,
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Laser PES nmsﬁ
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O 1s XAS & O 1s HX-PES

SPring..8

<

_p.

Intensity (arb. intis)

— 1 1
530 532

Binding Energy (eV)

RIKEN
conduction
O 1s band
PES |a= sssnrsnnnnsnnnsnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsn
XAS ——————————— HT
T << >
7 Er
PES Jirererersmsmmmmamamarararararanasisisisiasasasasasasaes
XASfF = = = = = = —— - -
: IT
1. .
D g
PES |#+dssersssersnsessmssssesssssssnssssssssssssssssssssnsneas
XAS _ ___________ LT
L« S
2 -

S (uV/K)

|
tn
o
T

T

-100

moniecarenr:

Seebeck coefficient

50

100 150 200

T(K)



S
ees— ey e
ﬂ =
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Intensity (arb. units)
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Summary RIKEZN

Further information on the nature of electronic
state near E- can be obtained from the combination
of HX-PES and other techniques.

¥'NiO:

All features in the VB and the core-level PES were
reproduced well by extended CI model including
ZR bound state screening effects.

B’Ti407:
Resonant PES .... Fermi liquid state in HT phase
Laser PES ... Pseudo-gap feature in IT

Ti 2p HX-PES .... This pseudo-gap feature is associated
with the coherent screening states.
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Thank You very much for your attention
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