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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.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 172, Optics and photonic, Subcommittee SC 3, 
Optical materials and components.

This fourth edition cancels and replaces the third edition (ISO 9211-1:2018), which has been technically 
revised.

The main changes are as follows:

—	 addition of the definition of spectral optical density;

—	 explanations of subscript for spectral average;

—	 explanations of average transmittance, reflectance, absorptance and optical density over wavelength or 
wave number.

A list of all parts in the ISO 9211 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The optical properties of a coated surface are characterized by spectrophotometric values. These values 
relate to the energy transported by electromagnetic waves (radiant or luminous) and they vary as a function 
of the wavelength, the angle of incidence, and the state of polarization. Additional influences can be caused 
by scattering.

NOTE 1	 The functional spectral dependency is generally indicated by including the wavelength (λ) in parentheses 
as part of the symbol.

NOTE 2	 The wavelength (λ) can be replaced by the wavenumber (σ) or the photon energy (hν). h = Planck constant; 
ν  =  frequency. The units recommended are the nanometre (nm) or the micrometre (µm) for the wavelength, the 
reciprocal centimetre (cm−1) for the wavenumber and the electron volt (eV) for the photon energy.

When a coating is used at an angle of incidence different from zero, its characteristics depend upon the state 
of polarization of the incident radiation and it can influence the polarization state of the emergent radiation. 
It might then be necessary to indicate the orientation of the electric field vector in relation to the plane of 
incidence.

The coatings are defined according to their function, i.e. according to the nature of the principal modification 
to the surface properties that they realize. A coating intended to realize a principal function as defined in 
Table  1 can also include one or more secondary functions. Their relative importance with regard to the 
principal function may be indicated.

A surface for visual applications can be characterized by colorimetric parameters. These depend on the 
reference illumination source, the reference observer, and the optical properties of the surface. Colorimetric 
parameters are not part of this standard.

Examples of coating imperfections are given in Annex  A. Test methods for the surface imperfections are 
described in ISO 14997.
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