
X HAXPES

1



2

�
�
�
�
�
�
�
�
�
�

�

�



3

EB ��Koopmans

EB=Ei(N) Ef(N 1)
Ei(N) N i
Ef(N 1) (N 1) f

� (
Ei(N)= �i(N)|HN��i(N)
Ef(N 1;��� �f(N 1;����HN-1�� N 1;���

HN

Hartree-Fock
Ei(N) Ef(N 1)=	�
	� �

EB



4

Three Step Model (simplest formulation)
photoexcitation 
of the electron

escape into 
the vacuum

transport to
the surface
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(h�=130 eV)

Si 2p photoelectron spectra for (a)
the clean Si(001)c(432) surface, (b)
the Si(001) surface exposed to 3.5,
5.5, and 10 L of O2 at 120 K, and (c)
the Si(001) surface exposed to 100 L
of O2 at 875 K. All spectra were
taken with a photon energy (hv) of
130 eV at a grazing emission angle
(�e) of 60 from surfaces held at
120 K. The decompositions by
standard curve fitting analyses are
shown for the oxygen-related
components (Si1+–Si4+) in (c) and for
the up-dimer atom component (S) in
(a). The solid and dashed lines in (b)
indicate the background levels and
the peak positions of the two
prominent structures at high binding
energies, respectively.

H. W. Yeom, et al.: PRB 59 R10413 (1999).
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Fresnel Zone Plate

e-

Electron analyzer

hv

ESCA Microscope at ELETTRA:
Spatial resolution 90 nm
hv 500 eV
Energy resolution 300 meV
Vacuum pressure 1x10-10 Torr
M. Kiskinova et al., Surf. Rev. Lett. 6, 265 
(1999).

MWNTs:
Aligned perpendicular to Si 
substrate
Length: 10 µm
Diameter: 30 nm
C. Bower et al., APL 77, 830 (2000) .

Si substrate

Vacuum

SX-Photoelectron spectromicroscopy
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SEM image

C 1s image
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SEM and C 1s images
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