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According to Landau formula,(!) the energy loss function can be derived
from energy loss spectra under the condition that contribution of elastic
scattering is negligible. We have proposed an extended landau formulation
approach(z) to derive a surface loss function from reflected electron energy loss
spectroscopy (REELS)-spectrum under the more comprehensive conditions that
elastic scattering as well as inelastic scattering are taken into account.

This approach is based on the use of Monte Carlo simulation to include the
contribution of elastic scattering in the Landau formulation. Applying this
approach for Au 4f X-ray photoelectron spectroscopy (XPS)-spectrum, we
reported that the Au 4f photoelectrons underwent significant surface excitations,
revealing that the energy loss function for 4f photoelectrons is quite different
from the bulk loss function but very close to the surface loss function.(3) we,
therefore, proposed to use this sort of surface loss function for background
substraction of XPS-spectrum, enabling more precise source function to be
derived.

Figure 1 shows a typical surface loss function of 1 keV electrons in a Au
sample. The shape of this loss function is very close to the surface loss function,
-Im(1/1+¢), that is derived from the bulk loss function, ~-Im(1/ € ), assessed from
the optical dielectric constant. Applying this surface loss function, we obtained
the source function for Au 4f XPS spectrum, which is depicted in Fig. 2(b). Note
that the profile (a) is derived from the same Au 4f XPS-spectrum but using the
bulk loss function. To extended this approach for the other materials we have
been involved in deriving the similar surface loss functions for Si from RHEELS-~
spectra measured at different take off angles of signal electrons.

Some recent results of the surface loss functions of Si will be also presented.
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Fig.1 Comparison of the cnergy loss funclion with the optical loss function

and the surface loss funclion derived from Lhe optical loss function

by

Im (-1/¢&+1). =—; Energy loss function (Fig.5C)). ---: Oplical loss

function Im (-1/€). swoeee; Surface loss function Im (-1/¢e+1).
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Fig.2 Au 4f XPS source funclions extracled from the experimental data(lFig. 3)
by means of -Monte Carlo analysis using respeclively, Lheoretical loss func-
tion (ihe dashed line in Fig.1) for curve a, and the cnéfgy loss function

(the solid line in Fig.1) for curve b, The background specira are magni-
fied by tenfold relalive to 4f4... peak. The arrows display the energy

position of shakc-up salellites oblained by Herman-Skillman atomic orbital

calculation corresponding Lo the monepole transtions 6s—7s, Sd—6d and

5p —06p.
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