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National foreword

This British Standard reproduces verbatim ISO 18118:2004 and implements it
as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
CII/60, Surface chemical analysis, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title page,
pages ii to v, a blank page, pages 1 to 23 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 18118 was prepared by Technical Committee ISO/TC 201, Surface chemical analysis, Subcommittee
SC 5, Auger electron spectroscopy.
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Introduction

Auger electron spectroscopy (AES) and X-ray photoelectron spectroscopy (XPS) are surface-analytical
techniques that are sensitive to the composition in the surface region of a material to depths of, typically, a few
nanometres (nm). Both techniques yield a surface-weighted signal, averaged over the analysis volume. Most
samples have compositional variations, both laterally and with depth, and quantification is often performed
with approximate methods since it can be difficult to determine the magnitude of any compositional variations
and the distance scale over which they may occur. The simplest sample for analysis is one that is
homogeneous. Although this situation occurs infrequently, it is often assumed, for simplicity in the analysis,
that the sample material of interest is homogeneous. This International Standard provides guidance on the
measurement and use of experimentally determined relative sensitivity factors for the quantitative analysis of
homogeneous materials by AES and XPS.
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Surface chemical analysis — Auger electron spectroscopy and
X-ray photoelectron spectroscopy — Guide to the use of
experimentally determined relative sensitivity factors for the
quantitative analysis of homogeneous materials

1 Scope

This International Standard gives guidance on the measurement and use of experimentally determined
relative sensitivity factors for the quantitative analysis of homogeneous materials by Auger electron
spectroscopy and X-ray photoelectron spectroscopy.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 18115, Surface chemical analysis — VVocabulary

ISO 21270, Surface chemical analysis — X-ray photoelectron and Auger electron spectrometers — Linearity
of intensity scale

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18115 apply. The definitions of
absolute elemental sensitivity factor and relative elemental sensitivity factor from 1SO 18115 are given for
convenience in 3.1 and 3.2. Definitions of average matrix relative sensitivity factor and pure-element relative
sensitivity factor from a future amendment to ISO 18115 are given in 3.3 and 3.4.

31

absolute elemental sensitivity factor

coefficient for an element with which the measured intensity for that element is divided to yield the atomic
concentration or atomic fraction of the element present in the sample

NOTE 1 The choice of use of atomic concentration or atomic fraction should be made clear.

NOTE 2  The type of sensitivity factor used should be appropriate for the equations used in the quantification process
and for the type of sample analysed, for example, of homogeneous samples or segregated layers.

NOTE 3  The source of the sensitivity factors should be given in order that the correct matrix factors or other
parameters have been used.

NOTE 4 Sensitivity factors depend on parameters of the excitation source, the spectrometer and the orientation of the
sample to these parts of the instrument. Sensitivity factors also depend on the matrix being analysed, and in SIMS this has
a dominating influence.
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3.2

relative elemental sensitivity factor

coefficient proportional to the absolute elemental sensitivity factor, where the constant of proportionality is
chosen such that the value for a selected element and transition is unity

NOTE 1 Elements and transitions commonly used are C 1s or F 1s for XPS and Ag M, 5VV for AES.

NOTE 2  The type of sensitivity factor used should be appropriate for the analysis, for example, of homogeneous
samples or segregated layers.

NOTE 3 The source of the sensitivity factors should be given in order that the correct matrix factors or other
parameters have been used.

NOTE 4  Sensitivity factors depend on parameters of the excitation source, the spectrometer and the orientation of the
sample to these parts of the instrument. Sensitivity factors also depend on the matrix being analysed and in SIMS, this has
a dominating influence.

3.3

average matrix relative sensitivity factor

coefficient proportional to the intensity calculated for a pure element in an average matrix with which the
measured intensity for that element is divided in calculations to yield the atomic concentration or atomic
fraction of the element present in the sample

NOTE 1 The choice of use of atomic concentration or atomic fraction should be made clear.

NOTE 2  The type of sensitivity factor used should be appropriate for the equations used in the quantification process
and for the type of sample analysed, for example, of homogeneous samples or segregated layers.

NOTE 3  The source of the sensitivity factors should be given. Matrix factors are taken to be unity for average matrix
relative sensitivity factors.

NOTE 4  Sensitivity factors depend on parameters of the excitation source, the spectrometer and the orientation of the
sample to these parts of the instrument.

3.4

pure-element relative sensitivity factor

coefficient proportional to the intensity measured for a pure sample of an element with which the measured
intensity for that element is divided in calculations to yield the atomic concentration or atomic fraction of the
element present in the sample

NOTE 1 The choice of use of atomic concentration or atomic fraction should be made clear.

NOTE 2  The type of sensitivity factor used should be appropriate for the equations used in the quantification process
and for the type of sample analysed, for example, of homogeneous samples or segregated layers.

NOTE 3 The source of the sensitivity factors should be given in order that the correct matrix factors or other
parameters have been used. Matrix factors are significant and should be used with pure-element relative sensitivity factors.

NOTE 4  Sensitivity factors depend on parameters of the excitation source, the spectrometer and the orientation of the
sample to these parts of the instrument.

4 Symbols and abbreviated terms

AES Auger electron spectroscopy
AMRSF average matrix relative sensitivity factor
ARSF atomic relative sensitivity factor
ERSF elemental relative sensitivity factor
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