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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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

ISO 11254-3 was prepared by Technical Committee ISO/TC 172, Optics and photonics, Subcommittee SC 9, 
Electro-optical systems. 

ISO 11254 consists of the following parts, under the general title Lasers and laser-related equipment — 
Determination of laser-induced damage threshold of optical surfaces: 

⎯ Part 1: 1-on-1 test 

⎯ Part 2: S-on-1 test 

⎯ Part 3: Assurance of laser power (energy) handling capabilities 
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Introduction 

Optical components can be damaged by laser irradiation of sufficiently high energy or power density. At any 
specified laser irradiation level the probability of laser damage is usually higher for the surface of a component 
than for its bulk. Thus the limiting value of an optical component is usually given by the damage threshold of 
its surface. 

This document provides a test procedure for obtaining consistent measurement results, which may be used 
for acceptance tests or may be compared between different testing laboratories. 

This testing procedure is applicable to all combinations of different laser wavelength and pulse length 
durations. Comparison of laser damage threshold data may be misleading unless the measurements have 
been taken at identical wavelengths and pulse lengths. 
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Lasers and laser-related equipment — Determination of 
laser-induced damage threshold of optical surfaces — 

Part 3: 
Assurance of laser power (energy) handling capabilities 

SAFETY PRECAUTIONS — Some laser and optical components are made of materials which are toxic 
if vaporized (e.g. ZnSe, GaAs, CdTe, ThF4, chalcogenides, Be, Cr, Ni). Due care shall be taken not to 
damage these materials without taking suitable safety precautions. 

1 Scope 

This part of ISO 11254 describes a test procedure for assurance of power density (energy density) handling 
capability of optical surfaces, both coated and uncoated. 

This part of ISO 11254 specifies this procedure by providing two test methods for assurance of the power 
density (energy density) handling capability of optical surfaces. 

The first method provides a rigorous test that fulfils requirements at a specified confidence level in the 
knowledge of potential defects. 

The second method provides a simple test for an empirically derived test level, allowing an inexpensive test. 

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. 

ISO 10110-7:1996, Optics and optical instruments — Preparation of drawings for optical elements and 
systems — Part 7: Surface imperfection tolerances 

ISO 11145, Optics and photonics — Lasers and laser-related equipment — Vocabulary and symbols 
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3 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO 11145 and the following apply. 

3.1 
surface damage 
any permanent laser radiation-induced change of the surface characteristics of the specimen, which can be 
observed by an inspection technique described in this part of ISO 11254 

3.2 
1-on-1 test 
test programme that uses one shot of laser radiation on each unexposed site on the specimen surface 

3.3 
S-on-1 test 
test programme that uses S shots on each unexposed site on the specimen surface 

3.4 
target plane 
plane tangential to the surface of the specimen at the point of intersection of the test laser beam propagation 
axis with the surface of the specimen 

3.5 
effective pulse duration 
τeff 
ratio of total pulse energy to peak pulse power 

3.6 
assurance level 
φ 
energy density/power density/linear power density of the laser radiation incident on the optical surface at 
which the component is tested 

3.7 
assurance area 
Aφ 
area over which the value of the energy density H(x,y,z) is equal to or greater than the assurance level, φ 

3.8 
confidence level 
γ 
complement of the probability of successful completion of the assurance test 

3.9 
effective beam diameter 
twice the square root of the assurance spot area divided by pi (π) 

See Table 1 for symbols and units. 

, eff
max

2 Pd
Eφ =

π
 (1) 

3.10 
flat-top beam 
beam that has a broad area of nearly constant peak intensity (or fluence) 
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4 Symbols and units of measurement 

Table 1 — Symbols and units of measurement 

Symbol Unit Term 

λ nm wavelength 

α rad angle of incidence 

p 1 degree of polarization 

τH ns, µs, ms, s pulse duration 

τeff ns, µs, s effective pulse duration 

Q J pulse energy 

Ppk W peak pulse power 

P W power 

Hmax J/cm2 maximum energy density 

Emax W/cm2 maximum power density 

Fmax W/cm maximum linear power density 

dsep mm separation of test sites 

γ 1 confidence level 

R 1 risk of false assurance 

ftest 1 fraction of test area to be exposed 

Nd 1 number of damage initiation sites 

φ  J/cm2, W/cm2, W/cm assurance level 

Aφ cm2 assurance area 

Atest cm2 area to be tested 

NTS 1 number of sites in tested area to be interrogated

Ωx 1 horizontal overlap 

Ωy 1 vertical overlap 

5 Sampling 

This part of ISO 11254 provides a procedure that will give a high level of confidence to the power density 
(energy density) handling capability of the component tested. 

It may be used in a wide variety of applications, including: non-destructive inspection, witness sampling, lot 
sampling and sub-aperture inspection. The level of confidence that the component does not contain a defect 
with a lower damage threshold than the acceptable irradiation strength, increases with the percentage fraction 
of the area tested. These confidence levels are discussed in Annexes B and C. 

Discussion between the testing house and the user/component manufacturer shall be held to define the 
confidence level required and number of shots per site (1-on-1 or S-on-1 testing) and the pulse repetition 
frequency at which the tests are taken. 

This will define such parameters as the acceptable irradiation spot area, Aφ, the spot site separation, dsep, and 
the total number of sites, NTS, to be irradiated. 
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