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Kasitlusala: %

This part of ISO 15367 spec(ﬁ& methods
for the measurement of the top phy of
the wavefront of a laser beam
measurement and interpretation (;f@
spatial distribution of the phase o
wavefront across a plane approximat
perpendicular to its direction of @
propagation. Requirements are given for Z
the measurement and analysis of phase
distribution data to provide quantitative
wavefront parameters and their
uncertainty in a test report.

pperpendicular to its direction of

Scope:

This part of ISO 15367 specifies methods
for the measurement of the topography of
the wavefront of a laser beam by
measurement and interpretation of the
spatial distribution of the phase of that
wavefront across a plane approximately

agation. Requirements are given for
easurement and analysis of phase

istribution data to provide quantitative
wa t parameters and their

uncertainty in a test report.
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Foreword

International Standard

ISO 15367-1: 2003 Lasers and laser-related equipment — Test methods for determination of the shape of a
laser beam wavefront — Part 1: Terminology and fundamental aspects,

which was grepared by ISO/TC 172 ‘Optics and optical instruments’ of the International Organization for
Standarfc?ﬁn, has been adopted by Technical Committee CEN/TC 123 ‘Lasers and laser-related equipment’,
a

the Sec r'ﬁof which is held by DIN, as a European Standard.

This Euro tandard shall be given the status of a national standard, either by publication of an identical
text or by e def ment, and conflicting national standards withdrawn, by March 2004 at the latest.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, t ech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Luxembourg, the Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland, and the

United Kingdom. O

Endorsement noticeo

The text of the Internationa dard 1SO 15367-1: 2003 was approved by CEN as a European Standard
without any modification.

NOTE: Normative references to l@éﬁional publications are listed in Annex ZA (normative).
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Introduction

It is important, when designing, operating or maintaining a laser system, to be able to ensure repeatability,
predict the propagation behaviour of the laser beam and to assess the safety hazards. There are four sets of
pewters that could be measured for the characterization of a laser beam:

— er (energy) density distribution (ISO 13694);
*
— b@idth, divergence angle and beam propagation factor (ISO 11146);

— phase ibution (1ISO 15367);

— spatial be@coherence.

This part of IS(% defines the terminology and symbols to be used when making reference to or
measuring the pha istribution in a transverse plane of a laser beam. It specifies the procedures required
for the measurement of

— the azimuth of the pri@a planes of the phase distribution;
— the magnitude of astigm ?ﬁerrations;
*
— evaluation of the wavefront a@ion function and the RMS wavefront deformation.

A useful technique for qualitative a ment of a beam is visual inspection of the fringe pattern in
interferograms or an isometric view of @wavefront surface. However, more quantitative methods are needed
for quality assurance and transfer of pro@echnology. The measurement techniques indicated in this part
of 1ISO 15367 allow numerical analysis ‘0 )fphase distribution in a propagating beam and can provide
recordable quantitative results. ®

While it is quite possible to ascribe other convenl&al aberrations (e.g. coma or spherical aberration) as well
as astigmatism to a laser beam, these are not co ly used. Departure of the wavefront of a beam from
some ideal surface is a more common indication of ity. On the other hand, rotational asymmetry has a
much wider range of effects in a laser beam than is us'%massociated with astigmatism imposed on a beam
of optical radiation by conventional optical systems. is reason, various forms and characteristics of
astigmatism in beams are now defined in detail.

The provisions of this part of 1ISO 15367 allow a test re%? be commissioned with measurements or
analysis of a selection of beam characteristics. Measureme astigmatism are important to system
designers who wish to specify optical elements for the correctio astigmatic beams. The measurement
techniques defined in this part of ISO 15367 can also be used to @s any residual astigmatism after the
addition of corrective elements and to aid with alignment.

A major application of phase distribution measurements comes with eﬁossibility of combining those
measurements with a simultaneous measurement of the power (energy) y distribution (ISO 13694) at
the same location in the path of a beam. Digital processing of the data veal much more detailed
characteristics of the propagating beam than can measurements of the pow ergy) envelope resulting
from calculation of the beam propagation ratio (ISO 11146). The more detailed infor 'on can be important to
assessors of laser damage and safety hazards as well as process develop Engineers when it is

necessary to know the power (energy) density distribution at the process interaction pojnt.

S
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1 Scope

This part of ISO 15367 specifies methods for the measurement of the topography of the wavefront of a iaser
beam by measurement and interpretation of the spatial distribution of the phase of that wavefront across a
plane approximately perpendicular to its direction of propagation. Requirements are given for the
measurirﬁand analysis of phase distribution data to provide quantitative wavefront parameters and their
uncertainty in_a test report.

The metho )egcribed in this part of ISO 15367 are applicable to the testing and characterization of a wide

range of beawes from both continuous wave and pulsed lasers. Definitions of parameters describing
wavefront defofmations are given together with methods for the determination of those parameters from

phase distribution rements.

2 Normative refe%s

The following referenced ents are indispensable for the application of this document. For dated
references, only the edition «Ci applies. For undated references, the latest edition of the referenced
document (including any amen r@s) applies.

1ISO 9334, Optics and optical inStr] ts — Optical transfer function — Definitions and mathematical
relationships '

*

ISO 10110-5, Optics and optical instrumeqs\— Preparation of drawings for optical elements and systems —
Part 5: Surface form tolerances

ISO 11145, Optics and optical instruments — L‘aser ;nd laser-related equipment — Vocabulary and symbols

ISO 11146, Lasers and laser-related equipment — methods for laser beam parameters — Beam widths,
divergence angle and beam propagation factor ®

ISO 13694, Optics and optical instruments — Lasers a/%;er-related equipment — Test methods for laser
beam power (energy) density distribution ®

ISO 15367-2, Lasers and laser related equipment — Test me% for determination of the shape of a laser
beam wavefront — Part 2: Hartmann-Shack sensors

IEC 60825, (All parts), Safety of Laser Products g%

IEC 61040, Power and energy measuring detectors, instruments and equ@nt for laser radiation
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