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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
CALIBRATION OF WAVELENGTH/OPTICAL FREQUENCY  

MEASUREMENT INSTRUMENTS –  
 

Part 2: Michelson interferometer single wavelength meters 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

International Standard IEC 62129-2 has been prepared by IEC technical committee 86: Fibre 
optics. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

86/395/FDIS 86/399/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

This docum
ent is a preview

 generated by EVS



62129-2  IEC:2011 – 5 – 

 

The list of all parts in the IEC 62129 series, published under the general title, Calibration of 
wavelength/optical frequency – Measurement instruments, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until the 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 
the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION  

Wavelength meters, often based on the Michelson interferometer, are designed to measure the 
wavelength of an optical source as accurately as possible. Although the wavelength meters 
contain an internal absolute reference, typically a Helium-Neon laser, calibration is required to 
achieve the highest accuracies. The instrument is typically used to measure wavelengths other 
than that of the internal reference. Corrections are made within the instrument for the refractive 
index of the surrounding air. A precise description of the calibration conditions must therefore 
be an integral part of the calibration.  

This international standard defines all of the steps involved in the calibration process: 
establishing the calibration conditions, carrying out the calibration, calculating the uncertainty, 
and reporting the uncertainty, the calibration conditions and the traceability. 

The calibration procedure describes how to determine the ratio between the value of the input 
reference wavelength (or the optical frequency) and the wavelength meter's result. This ratio is 
called correction factor. The measurement uncertainty of the correction factor is combined 
following Annex A from uncertainty contributions from the reference meter, the test meter, the 
setup and the procedure. 

The calculations go through detailed characterization of individual uncertainties. It is important 
to know that: 

a) estimations of the individual uncertainties are acceptable; 
b) a detailed uncertainty analysis is only necessary once for each wavelength meter type 

under test, and that all subsequent calibrations can be based on this one-time analysis;  
c) some of the individual uncertainties can simply be considered to be part of a checklist, with 

an actual value which can be neglected. 

A number of optical frequency references can be used to provide a traceable optical frequency. 
These are based on absorption by gas molecules under low pressure and using excited-state 
opto-galvanic transitions in atoms. Annex E lists the lines. 
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CALIBRATION OF WAVELENGTH/OPTICAL FREQUENCY  
MEASUREMENT INSTRUMENTS –  

 
Part 2: Michelson interferometer single wavelength meters 

 
 
 

1 Scope 

This part of IEC 62129 is applicable to instruments measuring the vacuum wavelength or 
optical frequency emitted from sources that are typical for the fibre-optic communications 
industry. These sources include Distributed Feedback (DFB) laser diodes, External Cavity 
lasers and single longitudinal mode fibre-type sources. It is assumed that the optical radiation 
will be coupled to the wavelength meter by a single-mode optical fibre. The standard describes 
the calibration of wavelength meters to be performed by calibration laboratories or by 
wavelength meter manufacturers. This standard is part of the IEC 62129 series on the 
calibration of wavelength/optical frequency measurement instruments. Refer to IEC 62129 for 
the calibration of optical spectrum analyzers. 

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. 

IEC 60050-300:2001, International Electrotechnical Vocabulary – Electrical and electronic 
measurements and measuring instruments – Part 311: General terms relating to measurements 
– Part 312: General terms relating to electrical instruments – Part 313: Types of electrical 
measuring instruments – Part 314: Specific terms according to the type of instrument 

IEC 61315 :2005, Calibration of fibre-optic power meters 

IEC/TR 61931:1998, Fibre optic – Terminology 

ISO/IEC 17025:2005, General requirements for the competence of testing and calibration 
laboratories 

ISO/IEC Guide 99:2007, International vocabulary of metrology – Basic and general concepts 
and associated terms (VIM) 

ISO/IEC Guide 98-3:2008, Uncertainty of measurement – Part 3: Guide to the expression of 
uncertainty in measurement (GUM:1995) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1  
accredited calibration laboratory 
calibration laboratory authorized by the appropriate national organization to issue calibration 
certificates with a minimum specified uncertainty, which demonstrate traceability to national 
standards 
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