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X-ray photoelectron spectroscopy (XPS) and Auger electron spectroscopy (AES) are used 
extensively as research techniques in surface science. In many cases, these techniques suffer 
from a spectral background covering a wide energy range at kinetic energies below the energy of 
an elastic peak. The spectral background is mainly due to photoelectrons and Auger electrons that 
lose some of their initial kinetic energy via inelastic scattering in a sample bulk. Understanding this 
background is important because it contains information about the sample bulk. 

To investigate the spectral components within the AES background for SiO2(19.3 nm)/Si(100) with 
known layer thickness, X-ray absorption spectroscopy (XAS) was used in partial-electron-yield 
(PEY) mode at several electron kinetic energies to probe the background of the Si KLL Auger peak 
[1]. The component fraction (Si and SiO2) derived from PEY-XAS was compared with that obtained 
from simulations by QUASES [2]. 

The experiments were conducted at the soft-X-ray absorption spectroscopy beamline BL6N1 of the 
Aichi Synchrotron Radiation Center. The electron analyzer (PHOIBOS 150, SPECS GmbH) was 
used as a detector for PEY-XAS measurements. 

The PEY-XAS spectra contained the Si and SiO2 components at every kinetic energy. The 
fractions of these components were obtained by fitting a linear combination of the standard spectra 
(Si and SiO2 bulk) to the experimental spectra. The AES background for the SiO2(19.3 nm)/Si 
structure was simulated by the QUASES-Generate program, and the corresponding fractions of the 
Si and SiO2 components were derived. The fractions obtained from PEY-XAS were consistent with 
those obtained from the simulated AES background, indicating the validity of measuring the 
fraction by PEY-XAS. The contributions of Auger electrons originating from layers at different 
depths to the inelastic background could be thus identified experimentally [3]. 
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