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Charge transfer effects in XAS and XPS

* Transition metal oxide: Ground state: 3d° + 3d°L
« Energy of 3d°L: Charge transfer energy A
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Charge transfer effects in XAS
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Charge transfer effects in XPS
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1s and 2p XPS of Fe203



1s and 2p XPS of Fe203

A

Fe 2p
hw=7.7 ke 2pia

2puz

Intensity

740 735 730 725 720 TS 740 705
Binding Energy (eV)

B

Fe 1s
hv=10 keV

s

Intensity

5

L

. : : : : . . ,
7160 7150 7140 7130 7120 7110
Binding Energy (eV)




1s and 2p XPS of Fe203
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Resonant Auger of: Ni©
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Resonant Auger of: Ni©
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Resonant Auger of: Ni©
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Resonant Auger of: Ni©
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Resonant Auger of: Ni©
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3d XPS of La203



3d XPS of La203
“La 3d XPS are due to multiplet effects”

) Groot, FMF. de (Frank) - x / [ Thermo Scientific XPS: k- x \\ Fenls  — X

< (& ‘ @ Veilig | https;//xpssimplified.com/elements/lanthanum php 'S-‘I‘ O o ¢

i Apps G Google € UU @ bib [ FXS [} Rest & Drive [ SavetoMendeley [ FdG @ Winta © TT @ uwu [ DEDNEW =] BASWARE » Andere bladwijzers
Interpretation of XPS spectra B

« La3d region has well separated spin-orbit components.

o Each spin-orbit component is further split by multiplet splitting.
o The La3d spectrum from a pure La(OH)3 sample, for example, will have four

Metalloids visible components, even though there is only one chemical state.

Alkali Metals

Multiplet split

Alkaline Earth Metals La3dy,

Multiplet split

La3d,,
Transition Metals )

Other Metals
Non-Metals
Halogens
Noble Gases
Lanthanide Rare Earth Both of these

peaks belong to

3d;;; component

_ s7 Lanthanum
of a{0H}s of La(OH);
58 Cerium

La3d spectrum of

50 Praseodymium La(OH);




3d XPS of La203

“La 3d XPS are due to multiplet effects?”

4f0 transition to 3d° 40 + e,
so there are NO multiplets (no e-e interactions)



3d XPS of La203

“La 3d XPS are due to multiplet effects?”
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Explanation by Kotani’'s group: J. Elec. Spec. 60, 257 (1992)

Peaks split due to charge transfer effect



3d XPS of CeO2
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