
BSI Standards Publication

WB11885_BSI_StandardCovs_2013_AW.indd   1 15/05/2013   15:06

Surface chemical analysis — Secondary ion 
mass spectrometry — Correction method 
for saturated intensity in single ion counting 
dynamic secondary ion mass spectrometry

BS ISO 20411:2018

Full document details: BS ISO 20411:2018

http://www.avadocuments.com/doc/bs-iso-20411-2018
http://www.avadocuments.com/doc/bs-iso-20411-2018


National foreword

This British Standard is the UK implementation of ISO 20411:2018.

The UK participation in its preparation was entrusted to Technical 
Committee CII/60, Surface chemical analysis.

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

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

© The British Standards Institution 2018 
Published by BSI Standards Limited 2018

ISBN 978 0 580 89880 8

ICS 71.040.40

Compliance with a British Standard cannot confer immunity from 
legal obligations. 

This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 31 March 2018.

Amendments/corrigenda issued since publication

Date Text affected

BRITISH STANDARDBS ISO 20411:2018

Full document details: BS ISO 20411:2018

http://www.avadocuments.com/doc/bs-iso-20411-2018
http://www.avadocuments.com/doc/bs-iso-20411-2018


© ISO 2018

Surface chemical analysis — 
Secondary ion mass spectrometry 
— Correction method for saturated 
intensity in single ion counting 
dynamic secondary ion mass 
spectrometry
Analyse chimique des surfaces — Spectrométrie de masse des ions 
secondaires — Méthode de correction de l'intensité de saturation en 
SIMS dynamique à comptage d'ions individuel

INTERNATIONAL 
STANDARD

ISO
20411

First edition
2018-03-15

Reference number
ISO 20411:2018(E)

BS ISO 20411:2018

Full document details: BS ISO 20411:2018

http://www.avadocuments.com/doc/bs-iso-20411-2018
http://www.avadocuments.com/doc/bs-iso-20411-2018


﻿

ISO 20411:2018(E)
﻿

ii� © ISO 2018 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2018, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form 
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior 
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of 
the requester.

ISO copyright office
Ch. de Blandonnet 8 • CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11
Fax +41 22 749 09 47
copyright@iso.org
www.iso.org

BS ISO 20411:2018

Full document details: BS ISO 20411:2018

http://www.avadocuments.com/doc/bs-iso-20411-2018
http://www.avadocuments.com/doc/bs-iso-20411-2018


﻿

ISO 20411:2018
﻿

Foreword.........................................................................................................................................................................................................................................iv
Introduction...................................................................................................................................................................................................................................v
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Symbols and abbreviated terms............................................................................................................................................................ 2
5	 Outline of method................................................................................................................................................................................................. 3
6	 Procedure for evaluating intensity linearity............................................................................................................................ 5

6.1	 Obtaining reference sample.......................................................................................................................................................... 5
6.2	 Setting the sample................................................................................................................................................................................. 5
6.3	 Operating the instrument............................................................................................................................................................... 5

6.3.1	 Setting the ion beam and the mass analyser............................................................................................ 5
6.3.2	 Setting the charge compensation....................................................................................................................... 5
6.3.3	 Setting the ion detector............................................................................................................................................... 5

6.4	 Acquiring the data................................................................................................................................................................................. 5
6.5	 Assessing the linearity without and with intensity correction...................................................................... 6

6.5.1	 Interpolating the minor isotope intensity.................................................................................................. 6
6.5.2	 Correcting the ratio of the isotope abundance to the instrument 

transmittance....................................................................................................................................................................... 7
6.5.3	 Assessing the linearity of intensity................................................................................................................... 8
6.5.4	 Correcting the saturated intensity..................................................................................................................... 8
6.5.5	 Assessing the uncertainty of the data..........................................................................................................11

7	 Reporting the results.....................................................................................................................................................................................12
8	 Correcting saturated intensity to the measurement results of the analysis samples................12
Annex A (informative) Effect of the dead time correction with various instruments for 

VAMAS study............................................................................................................................................................................................................13
Bibliography..............................................................................................................................................................................................................................15

© ISO 2018 – All rights reserved� iii

Contents� Page

BS ISO 20411:2018

Full document details: BS ISO 20411:2018

http://www.avadocuments.com/doc/bs-iso-20411-2018
http://www.avadocuments.com/doc/bs-iso-20411-2018


﻿

ISO 20411:2018

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 documents 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).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

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

For an explanation on 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 the following 
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC  201, Surface chemical analysis, 
Subcommittee SC 6, Secondary ion mass spectrometry.
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Introduction

For the quantitative analysis of materials using secondary ion mass spectrometry (SIMS), the abundance 
of a species should be a linear function of its measured signal intensity. However, this relationship 
can become nonlinear as the count rates rise because of saturation of the detector, which uses a 
pulse counting system. This causes underestimation of an abundance of high-count-rate species. The 
nonlinearity of the counting system can be corrected using the relevant method, so that the corrected 
count rate gives a wider linear range.

This document explains how to assess the linearity in the high-count-rate region. The document also 
provides a correction method for the saturated intensity in a certain situation. It uses a test based on 
depth profile analysis of two isotopes in a reference material which has a gradual concentration change 
between low and high concentration regimes. The correction method is based on the approximate 
intermediate extended dead time model.

This document should be used when characterizing a new spectrometer so that it may be operated in an 
appropriate intensity range or when applying a new analysis condition. It should then be repeated after 
any substantive modification to the detection circuits, such as the multiplier voltage or the threshold, 
after replacement of their multiplier, or at approximately 6-monthly intervals.
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