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Development of software for quantitative analysis of experimental data obtained by surface analysis tech-
niques, in which electrons are used as a probe or signal, is outlined from a point of view of studies on electron
transport phenomena in solids. On the basis of the recent development of software, the relation between
software and standardization expected in the future is described in terms of traceability as a keyword.
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Table 1 Physical parameters used for describing electron scattering processes.

BT D B L W T A Rutherford, Mott [1]

B4 MMERGEL Y B TR (Mott WEH R IXFHEICHAWS AT ¥ LT

AL % S48 B AT AR ERRZRD [2])

F 5 M L i e AR Dielectric approach [3], #HEINE iR [4]

BT D FEHMEEEL Y B HATRR Seah-Dench [5], TPP-2M [6], B/ [4]
I 1 A A Ak Gryzinski [7], Casnati [8]

AL FH 1F E Bethe [9], Joy-Luo [10], T [4]

REHE T A — X Oswald [11], Chen [12], Tanuma [13], Werner [14]

Table 2 Theoretical and experimental investigations of electron transport phenomena in solids.

Tanuma e al. FEMEEBCEL ) B TR [6]
Salvat ez al. EAEBCGELITE A [15], MC ¥ =L —3 3 > [16]
Jablonski et al. SEPERCELIT AR [2], BORE [17]
Werner ef al. MC ¥ alb— a3 [18]
P i HY Yubero et al. FEREMEHCEL T FE [19]
QU AT Tung et al. FEREPEBCELITE RS [20], RERHE /X7 X —# [20]
Ding et al. FEFPE AL EAR [21], MC ¥ 2 = L—3 7 [22]
Joy eral. TIRE TR [23]
Nagatomi ef al. FEIERE[24], = /X —HBESHT[25]
Tanuma et al. FERIVEREL T B BATIE[26], RERHE/ ST A —F [13]
Werner ef al. JER MR ELIM S [14,18.27], FREBHEL /XT A — X [14,27]
Tougaard et al. QUASES D H [28]
EHBH Gergely et al. FESRMERGEL -2 B BATHR [29], RERNE/ ST A — % [30]
B0 R Kovér et al. FEREMEHCEL X B AT [31]
Cumpson ef al. FEREMEHGEL T B TR [32]
Joy et al. ZIREFINE [23,33]
Yoshikawa et al. FERMEHCEL T FE [34]
Nagatomi ef al. FETE M BCELWT I AR [25,35,36], KM /NT A — % [36]
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Table 3 Databases of physical parameters used for surface chemical analysis.

NIST Scientific and
Technical Databases
-Surface Data-

http://www.nist.gov/srd/surface.htm

NIST X-ray Photoelectron Spectroscopy

NIST Electron Elastic-Scattering Cross-Section Database

NIST Electron Inelastic-Mean-Free-Path Database

NIST Electron Effective-Attenuation-Length Database

NIST Physical Reference Data
http://physics.nist.gov/

PhysRefData/contents.html

Tables of X-Ray Mass Attenuation Coefficients and Mass Energy-

Absorption Coefficients

UK Surface Analysis Forum
On-line databases

http://www .uksaf.org/data.html

Binding Energies and XPS/AES spectra

X-ray transmission, absorption and emission data

Particle/Surface interactions, including scattering data and SIMS

Prof. Joy (University of Tennessee)
http://pciserver.bio.utk.edu/

metrology/htm/download.shtml

Electron Solid Interaction Database
(Secondary electron yields, Backscattered electron yields, Elec-
tron stopping powers, X-ray ionization cross-sections X-ray fluo-

rescent yields)

Mott Scattering Cross-Sections
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Table 4 ISO for AES and XPS published by TC201 Surface chemical Analysis (SCA).

Bk E = = 57 ¥
14975 Information formats T =X
14976  Data transfer format 74—~ b
15470 XPS - Description of selected instrumental performance parameters
15471 AES - Description of selected instrumental performance parameters
15472 XPS - Calibration of energy scales
17973 Medium-resolution AES - Calibration of energy scales for elemental analysis HE

High-resolution AES - Calibration of energy scales for elemental and chemi-
17974 ,
cal-state analysis
18115 Vocabulary M55
AES and XPS - Guide to the use of experimentally determined relative o
18118 o . . E B ik
sensitivity factors for the quantitative analysis of homogeneous materials
19318 XPS - Reporting of methods used for charge control and charge correction st
ESI=R
21270 XPS and AES - Linearity of intensity scale
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Fig. 1 Schematic representing the relation between the software
and ISO.
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Table 5 Simulators developed for calculating electron and X-ray spectra.

QUASES Quantitative Analysis of Surfaces by Electron Spectroscopy
SESSA Simulation of Electron Spectra for Surface Analysis
DTSA Desk Top Spectrum Analyzer
Casino Monte Carlo Simulation of Electron Trajectory in Solids
PENELOPE Penetration and Energy Loss of Positrons and Electrons
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Fig. 2 Schematic representing the relation between software and
standardization expected in the future.
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