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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 1-43: Measurement methods and test procedures—
Numerical aperture measurement

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to nro.ote
international co-operation on all questions concerning standardization in the electrical and elertroi ic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, 3pe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea 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, goverymental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC 22 laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r>irly ¢ s possible, an international
consensus of opinion on the relevant subjects since each technical commitice bas representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international s -.~nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made *. ens re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for tk2 wg/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cumm..tees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationz’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acci .= 0 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatian oauics.

All users should ensure that they have th¢ la’est edition of this publication.

No liability shall attach to IEC or its a.recic==, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk>tsover, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the uchlicalon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~_=rec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

Internationial Jtandard IEC 60793-1-43 has been prepared by subcommittee 86A: Fibres and
cables, of IET technical committee 86: Fibre optics.

Tilis wi'inqual version (2019-09) corresponds to the monolingual English version, published in
201C.03.

I'his second edition cancels and replaces the first edition published in 2001, and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

expansion of the scope to include A1, A2, A3 and A4 multimode fibre categories;

addition of measurement parameters of sample length and threshold values, product
specific to the variables that are now found in the product specifications;
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— anew Annex B entitled "Product specific default values for NA measurement”;
— addition of a new Technique 4 for measuring NA of A4d fibres;

— a new Annex A entitled "Mapping NA measurement to alternative lengths" that gives a
mapping function to correlate shorter sample length measurements to the length
suggested in the reference test method Nag.

This International Standard is to be used in conjunction with IEC 60793-1-1, IEC 60793-1-21
and IEC 60793-1-22.

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

CbhV Report on voting
86A/1566/CDV 86A/1622/RVC

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

The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC L rec\ ves, Part 2.

A list of all parts in the IEC 60793 series, published under t1.» 1eneral title Optical fibres, can
be found on the IEC website.

The committee has decided that the contents of thic. puilication will remain unchanged until
the stability date indicated on the IEC website wnder “http://webstore.iec.ch" in the data
related to the specific publication. At this date, the oul'ication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'cc.our inside’' logo on the cover page of this publication indicates
that it cont-ins cc'ours which are considered to be useful for the correct
understandi g f its contents. Users should therefore print this document using a
colour prii.ter.
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OPTICAL FIBRES -

Part 1-43: Measurement methods and test procedures—
Numerical aperture measurement

1 Scope

This part of IEC 60793 establishes uniform requirements for measuring the nume:ical
aperture of optical fibre, thereby assisting in the inspection of fibres and cablex or
commercial purposes.

The numerical aperture (NA) of categories A1, A2, A3 and A4 multimode fibre is a. important
parameter that describes a fibre's light-gathering ability. It is used to przdict launching
efficiency, joint loss at splices, and micro/macrobending performance.

The numerical aperture is defined by measuring the far-field pattern (NA; ). I' some cases the
theoretical numerical aperture (NAy,) is used in the literature, whizli ccn pe determined from
measuring the difference in refractive indexes between the core arnl c.adding. Ideally these
two methods should produce the same value.

2 Normative references

The following documents, in whole or in part, are roimatively referenced in this document and
are indispensable for its application. For dated re.=rei ces, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60793-1-1, Optical fibres — Par*.1-7  Measurement methods and test procedures —
General and guidance

IEC 60793-1-21, Optical fibres — Part 1-21: Measurement methods and test procedures —
Coating geometry

IEC 60793-1-22, Optica: fibres — Part 1-22: Measurement methods and test procedures —
Length measuremen:

IEC 60793-2-13, Optica. fibres — Part 2-10: Product specifications — Sectional specification for
category ;11 n.ultin.ode fibres

IEC 607 93-2-20, Optical fibres — Part 2-20: Product specifications — Sectional specification for
cateyorv A2 multimode fibres

I[EC £0793-2-30, Optical fibres — Part 2-30: Product specifications — Sectional specification for
cotegory A3 multimode fibres

IEC 60793-2-40, Optical fibres — Part 2-40: Product specifications — Sectional specification for
category A4 multimode fibres

3 Overview of method

This test procedure describes a method for measuring the angular radiant intensity (far-field)
distribution from an optical fibre. The numerical aperture of multimode optical fibre can be
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