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A new charge neutralization methed for monochromatized X-ray photoelectron spectroscopy was proposed. The
point of this method is to mount metal walls around the sample. As X-ray photons irradiate the walls, the electrons
which neutralize the surface charge of the sample are emitted. With the metal walls of the high secondary electron emis-
sive materials, the peak shift of the Al2p XPS spectrum for sapphire was smaller than 10 eV, furthermore the differen-
tial charging of roughed sapphire surfaces was eliminated. This methed can be widely used without complicated adjust-
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ment, and is more useful and effective than conventional methods.
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Fig. 1 Schematic diagram of a sample holder where sapphire
and two metal walls are mounted,
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Fig.2 Schematic diagram of a system of X-ray source,
monochrometer, analyzer, a sapphire substrate and
metal walls,
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Table} Shift and full width of Al2p at half maximum
(FWHM) for sapphire specimen with metal walls.
The angle (&) between the mefal wall and the sap-
phire surface is 40°. The distance (d} between the
two metal walls is 2 mm.

Wall material Shift(e V) FWHM(eV)
Al 17.1 1.22
Cu 10.2 1.25
Ag 8.7 1.23
Au 8.4 1.24
as-mounted 100.3 1.63
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Fig. 3 XPS spectrum of Au wall material.
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Fig. 4 Relationship between the infensity of electron whose
energy is smatler than 20 eV and the atomic number
of the wall material. The electron intensity was ner-
malized by the value of Al metal.

1200 oM
- 11.0
)
= ®
‘= 10.0 Cu
7]
9.0 Ag
Au
8.0 .
1.00 1.05 1.10 1.15 1.20
Eiectron intensity
Fig. 5 Relationship between the shift of Al2p for the sap-

phire with metal walls and the intensity of ¢lectron
whose energy is smaller than 20 eV.
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Fig.6 6-dependence of the shift and FWHM of Al2p for
sapphire surface. 6 is the angle between the metal
wall and sapphire surface. The distance (d) between
the two Au walls is 2 mm.
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Fig.7 d-dependence of the shift and FWHM of Al2p for
sapphire. 4 is the distance between the two metal
walls. The angle of § betwceen the metal wall and sap-
phire surface is 40°,
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Fig. 8 XPS spectra of Al2p for roughened sapphire surface.
The dashed line is a fitted curve of a Gaussian-
Lorentzian shape. (a) Al2p spectrum for sapphire
with Au metal walls. The angle of 8 between the
metal wall and sapphire surface is 40°, The distance
between the two metal walls is 2 mm. (b) Al2p spec-
trum obtained vsing flcod gun (22.0 mA, 2.0 V).
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