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Use of Auger Parameter in the Characterization of Chemical State by X-ray Photoelectron

Spectroscopy : A Review

Hideaki MongusHiro

In this review the concept of Auger parameter and its applications for the XPS analysis of
materials and their surfaces are described. First, the definition of the Auger parameter and the
experimental methods to obtain the Auger parameter are introduced. Then the physical meaning
of the Auger parameter is clarified and the relations between the bulk properties of materials,
such as polarizability, refractive index, and band-gap, and the Auger parameter is interpreted.
The recent applications of Auger parameter for the analysis of materials and their surfaces, such
as alloys, thin films, surface layers, clusters, catalysis, and surface corrosion, are reviewed.
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Figure 1 XPS spectrum of sodium monohydrogen phos-
phate measured by using MgKa X-ray source,
showing the Auger parameter. Note that the
peaks due to the X-ray excited Auger process
are observed together with the photoelectron
peaks."
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Figure 2 Schematic illustration of photoelectron emission
process and Auger electron emission process.
(A) :initial state, (B) : photoelectron emission
process, (C) : Auger electron emission process,
(D) : final state for Auger process.

AR

3. F=TUNSA—F—DEHE Wagher 7Oy b

Wagner ik » TRESN A -V 252 — 7 — g DEE
i, DRicLvFEsh s,

a =EG,j, b —ED €))

TR EG k) 3,k DEPRRENPBES T 54 -V 2 B
7 OEE T AVF -, EWD EWRER 05 DNEBTOES
IRNVE—TH5, Figurel TEIDEFEE X ~F bz
Mlice TOF—V NS4 —F—~B3AOEEELEZILENHS
1o, BETE QOXTEEINZ g A4 - Va5 A—F—
EFES T &2 W([13], Thid Modified Auger Parameter
EHHEEN B,

a'=a+mw=£0Gjk+EWO €))

TITEW RNHEM I o ORBTOFBATILF—TH
%o

Z oM, Lang & Williams T & » T—f{bA — Y =5 4 —
% — & (Generalized Auger Parameter) D2 IhTW 3
[14]), ERUToATERSNS,

E=E.W—-E()—EW-EGjb ®

ZO—~fibAt -V =¥5 2 —F - Fid, TOYEBWLELLD
KOPAETH B0, HEinEoEZECRHHINEZ 0D
B, ZOEERD BLDITE, -V @BRICES4T535
ORG A NF—RAET ZSFELH LB, ERICEIHED
FHSHTOWEYL, +— Y25 2 — & — ORI D o
oW TR, XE5-19128B L Ch s 2 &,

499 573

498

574

575

497k

496 576

Na (KLL ) Auger position on BE scaie

495 577

434 578
1070 107t 072
Nals binding energy

Figure 3 Auger parameter scatter plot (Wagner plot) for
sodium compounds.” Photoelectron line position
is the abscissa and Auger line is the ordinate.
The Auger parameter axis is at 45°.
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Figure 4 Schematic illustration of the initial state and the
photoemission final state for a certain atom.
Note that the orbitals are shrinked by the loss
of screening electron.
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Figure 6 The change in Auger parameter, Aa vs, (n’—1)/(n’+2) for various optical dielectric materials.
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Figure 7 Correlation between extra-atomic relaxation
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divided by nearest neighbor distance for zinc
compounds.
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