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In the present paper, effects of surface excitations on signal electrons in surface electron spectroscopies are
reviewed from a point of view of the background analysis of a spectrum. First, the Landau treatment describing
energy loss processes of charged particles in the matter, which is the basic concept of the background analysis,
1s introduced. The effects of the multiple elastic and inelastic scattering processes undergone by signal elec-
trons on the analysis of the spectrum are also outlined. Then, the examples are shown for how the elastic peak
and the background are affected by surface excitations. Finally, the studies on the surface excitations by the

background analysis are reviewed.
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Fig. 1. Schematic of the multiple inelastic scattering process

in the Landau treatment.
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Fig. 2. Elastic, inelastic and transport mean free paths [2].
(Copyright John Wiley & Sons Limited. Reproduced with

permission.)
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Fig. 3. Energy loss functions, Im[-1/&(«, )], for Si and
Au[3].
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Fig. 4. DIMFP K(AF) for Siand Au [3].

5. Elastic peak electron spectroscopy
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Fig. 5. Elastic peak intensities from Ni as a function of the
primary energy of electrons. The open and solid marks
represent the calculated result and the experimental one
obtained using a Goto-type CMA [4]. (Copyright John Wiley
& Sons Limited. Reproduced with permission.)
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Fig. 6 DIMFPs for a normally escaping electron with 500 eV
inside Au [5]. (Reprinted with permission from Elsevier.)
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permission from Elsevier.)
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Fig. 11 (a) Experimental REELS spectra for Al. (b) DIMFPs derived by the REELS analysis using the Tougaard method. (c)
Theoretical DIMFPs for the bulk excitation [7]. (Reprinted figures with permission from [S. Tougaard and I Chorkendorff,
Phys. Rev. B 35, 6570 (1987)]. Copyright 1987 by the American Physical Society.)
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Fig. 12. Normalized DIMFPs of Sn fitted at the bulk plasmon energy. The DIMFPs are obtained by the REELS analysis
using the Tougaard method [8]. (Copyright John Wiley & Sons Limited. Reproduced with permission.)
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Fig. 13. Separation of the surface plasmon loss peak from the experimentally determined DIMFPs.

The bulk plasmon loss peak is described by the Tougaard’ universal formula [8].

(Copyright John Wiley & Sons Limited. Reproduced with permission.)
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Fig. 14. Surface excitation parameter for Sn, Si and Ge determined by the REELS analysis [8].

(Copyright John Wiley & Sons Limited. Reproduced with permission.)

8. Partial intensity approach
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Fig. 15. REELS spectra for 2500 eV electrons. The open
circles correspond to the experimental data. The solid line
is the results of fitting eq. (12) to the experimental data. The
broken and dotted line represent the contribution of the
single volume and surface losses, respectively [9].

(Reprinted with permission from Elsevier.)
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Fig. 16. SEP determined by the REELS analysis shown in
Fig. 15 [9]. (Reprinted with permission from Elsevier.)
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Fig. 17. Experimental REELS spectra (the thin dotted line)

and the energy loss distribution due to the single surface

excitation (the lower thin line) [10]. (Copyright John Wiley

& Sons Limited. Reproduced with permission.)

9. Extended Landau theory
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Fig. 18. REELS spectra for 1 keV electrons [11].
(Copyright John Wiley & Sons Limited. Reproduced with permission.)
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Fig. 19. Effective energy loss functions derived by the REELS analysis using the extended Landau theory [11].

(Copyright John Wiley & Sons Limited. Reproduced with permission.)
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