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Foreword

International Standard

ISO 11146-1:2005 Lasers and laser-related equipment — Test methods for laser beam widths, divergence
angles and beam propagation ratios — Part 1: Stigmatic and simple astigmatic beams,

which was grepared by ISO/TC 172 ‘Optics and optical instruments’ of the International Organization for

Standar%n, has been adopted by Technical Committee CEN/TC 123 ‘Lasers and laser-related equipment’,

the Secr€tariat’of which is held by DIN, as a European Standard.

This Europ%tandard shall be given the status of a national standard, either by publication of an identical

text or by e ment, and conflicting national standards withdrawn, by July 2005 at the latest.

In accordance the CEN/CENELEC Internal Regulations, the national standards organizations of the follow-

ing countries are b to implement this European Standard:

Austria, Belgium, , the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,

Iceland, Ireland, ltal tvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal,
Slovakia, Slovenia, S weden, Switzerland, and the United Kingdom.

The text of the International dard 1SO 11146-1:2005 was approved by CEN as a European Standard
without any modification. ®

Endorsement noticeQ;‘
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Introduction

The propagation properties of every laser beam can be characterized within the method of second order
moments by ten independent parameters (see ISO/TR 11146-3). However, due to their higher symmetry most
Ia;aXams of practical interest need fewer parameters for a complete description. Most lasers of practical

us it beams which are stigmatic or simple astigmatic because of their resonator design.
Thi ISO 11146 describes the measurement methods for stigmatic and simple astigmatic beams while
Part with the measurement procedures for general astigmatic beams. For beams of unknown type the

method Part 2 shall be applied. Beam characterization based on the method of second order moments as
described i@parts is only valid within the paraxial approximation.

The theoretic@scription of beam characterization and propagation as well as the classification of laser

beams is given i /TR 11146-3, which is an informative Technical Report and describes the procedures for
background subtractién and offset correction.

In this part of ISO 1114
the determination of be

these quantities in the
measurement of the secon

he second order moments of the power (energy) density distribution are used for

idths. However, there may be problems experienced in the direct measurement of
s from some laser sources. In this case, other indirect methods of the

)ﬁr moments may be used as long as comparable results are achievable.

In ISO/TR 11146-3, three altefnatives methods for beam width measurement and their correlation with the
method used in this part of ISO 1$‘§’me described. These methods are:

— variable aperture method; 9

— moving knife-edge method; 0

— moving slit method. ®

The problem of the dependence of the measunnégsglt on the truncation limits of the integration area has
been investigated and evaluated by an internation ;mnd robin experiment carried out in 1997. The results of
this round robin testing were taken into consideration@ng the preparation of this document.

The International Organization for Standardization (IS ws attention to the fact that it is claimed that
compliance with this document may involve the use of a_patent concerning the determination of beam
characteristics by measuring along the beam caustic o@transformed beam produced by a lens as
described in 5.5.

ISO takes no position concerning the evidence, validity and scop@‘nis patent right.

The holder of this patent right (U.S. No. 5,267,012) has assured IS e is willing to negotiate licences
under reasonable and non-discriminatory terms and conditions wi&plicants throughout the world.
In this respect, the statement of the holder of this patent right is registe )‘h the ISO. Information may be
obtained from:

Coherent Inc. o/

5100 Patrick Henry Drive
Santa Clara, CA 95056-0980

USA ‘A

Attention is drawn to the possibility that some of the elements of this document may be stibject of patent
rights other than those identified above. ISO shall not be held responsible for identifying a r all such patent
rights. z L

§
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1 Scope

This part of ISO 11146 specifies methods for measuring beam widths (diameter), divergence angles and
beam propagation ratios of laser beams. This part of ISO 11146 is only applicable for stigmatic and simple
astigmatic beams. If the type of the beam is unknown, and for general astigmatic beams, 1SO 11146-2 should
be applied.

2 Norm@e‘ references

The following ‘yerenced documents are indispensable for the application of this document. For dated
references, only ition cited applies. For undated references, the latest edition of the referenced
document (includin amendments) applies.

ISO 11145, Optics an @al instruments — Lasers and laser-related equipment — Vocabulary and symbols

ISO 11146-2, Lasers and
and beam propagation rati

-related equipment — Test methods for laser beam widths, divergence angles
art 2: General astigmatic beams

ISO 13694, Optics and optical i
beam power (energy) density dis

mnents — Lasers and laser-related equipment — Test methods for laser
jon
IEC 61040:1990, Power and energ}éfuring detectors, instruments and equipment for laser radiation

3 Terms and definitions @
For the purposes of this document, the terms@ definitions given in ISO 11145, ISO 13694, IEC 61040 and

the following apply.
NOTE The x-, y- and z-axes in these deﬁnitions/r%the laboratory system as described in Clause 4. Here and
throughout this document the term “power density distri mE(x,y,z)" refers to continuous wave sources. It might be
replaced by “energy density distribution H(x,y,z)” in case of p ﬁurces.

*

31 /

first order moments of a power density distribution ®

X,y

centroid coordinates of the power density distribution of a cross ion of a beam given as

]2 TE(x,y,z)x dx dy

| o
(z)=—— O (1)
N

o 0

f I E(x,y,z)dx dy
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