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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.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 201, Surface chemical analysis, Subcommittee 
SC 7, Electron spectroscopies.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

X-ray photoelectron spectroscopy is routinely used to measure the elemental composition of surfaces and 
the depth distribution of those elements. The translation of peak intensities into elemental compositions 
and depth distributions in the absence of reference materials relies upon comparison of the relative peak 
intensities to external reference data. The kinetic energies of the peaks being compared are different 
and therefore it is important to know the relative transmission and detection efficiency of electrons at 
different kinetic energies to achieve a meaningful comparison to the external reference data. International 
interlaboratory studies demonstrate that XPS instruments display markedly different transmission 
characteristics. Consistent intensity scale calibration enables the direct comparison of XPS results and 
enables international trade through trust in measurements throughout the supply chain and in the 
comparability of data from analytical service providers.

This document provides a method to determine the relative response of X-ray photoelectron spectrometers 
which utilise quartz-crystal-monochromated Al Kα radiation as the excitation source. Clean low-
density poly(ethylene) is employed as a reference material. Measured intensities from clean low-density 
poly(ethylene) are compared to reference intensities at specific electron kinetic energies to determine 
the relative response of electrons to the detector. The resulting relative response function is traceable to 
accurate reference spectra for copper, silver and gold held by the National Physical Laboratory, UK.
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