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INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________
SINGLE-MODE OPTICAL FIBRES –
RAMAN GAIN EFFICIENCY MEASUREMENT
USING CONTINUOUS WAVE METHOD –
GUIDANCE

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 nongovernmental 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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.
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.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".
IEC/TR 62324, which is a technical report, has been prepared by subcommittee 86A: Fibres
and cables, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2003. It constitutes a
technical revision.
This second edition differs from the first in that in the previous edition, in the paragraph
before Figure 2, there was an approximation of the relationship between wavelength and
optical frequency that led to some inconsistencies in interlaboratory agreement. This
approximation has been removed.
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The text of this technical report is based on the following documents:
Enquiry draft

Report on voting

86A/1058/DTR

86A/1072/RVC

Full information on the voting for the approval of this technical report 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.
The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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.

A bilingual version of this publication may be issued at a later date.
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SINGLE-MODE OPTICAL FIBRES –
RAMAN GAIN EFFICIENCY MEASUREMENT
USING CONTINUOUS WAVE METHOD –
GUIDANCE

1

Scope and object

This technical report is applicable to the Raman gain efficiency measurement of a singlemode transmission optical fibre. It is useful in assessing the fibre's performance in Raman
amplified transmission systems.
This technical report describes a method that uses two unmodulated continuous waves to
measure the Raman gain efficiency of a single-mode transmission optical fibre. This
parameter assesses the fibre's efficiency at converting input pump power to information signal
power.

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 60793-1-22, Optical fibres – Part 1-22: Measurement methods and test procedures –
Length measurement
IEC 60793-1-40, Optical fibres – Part 1-40: Measurement methods and test procedures –
Attenuation
IEC 60825-1, Safety of laser products – Part 1: Equipment classification, requirements and
user's guide
IEC 60825-2, Safety of laser products – Part 2: Safety of optical fibre communication systems

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.
3.1
effective length
L eff
the fibre’s effective length accounts for decreasing nonlinear effects as light attenuates along
a fibre’s length, and is defined as:

Leff

1 − e −0,23αL
=
0,23α

(1)

where α is the fibre attenuation coefficient in decibels per kilometre (dB/km), and L is the fibre
length in kilometres (km).
NOTE 1 When the α in equation (1) is expressed in nepers per kilometre (Np/km), the two occurrences of 0,23
disappear, and the resultant equation is the form that typically appears in the technical literature.

