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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 9211-1 was prepared by Technical Committee ISO/TC 172, Optics and photonics, Subcommittee SC 3, 
Optical materials and components. 

This second edition cancels and replaces the first edition (ISO 9211-1:1994), which has been technically 
revised. 

ISO 9211 consists of the following parts, under the general title Optics and photonics — Optical coatings: 

⎯ Part 1: Definitions 

⎯ Part 2: Optical properties 

⎯ Part 3: Environmental durability 

⎯ Part 4: Specific test methods 
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Optics and photonics — Optical coatings — 

Part 1: 
Definitions 

IMPORTANT — The electronic file of this document contains colours which are considered to be 
useful for the correct understanding of the document. Users should therefore consider printing this 
document using a colour printer. 

1 Scope 

ISO 9211 identifies surface treatments of components and substrates excluding ophthalmic optics 
(spectacles) by the application of optical coatings and gives a standard form for their specification. It defines 
the general characteristics and the test and measurement methods whenever necessary, but is not intended 
to define the process method. 

This part of ISO 9211 defines terms relevant to optical coatings. These terms are grouped in four classes: 
basic definitions, definition of coatings by function, definitions of common coating imperfections and other 
definitions. 

2 Basic definitions 

2.1 Surface treatment 

2.1.1 
surface treatment of components and substrates 
application of a coating of material(s) intended to modify the optical, physical or chemical characteristics 
originally possessed by the surface of a component 

NOTE The substrates are considered to be geometrically perfect and optically homogeneous. In reality, an assembly 
made up of a substrate and a coating is identified and measured experimentally as an entity. 

2.1.2 
incident medium 
medium from which the electromagnetic radiation enters the coating 

2.1.3 
emergent medium 
medium into which the electromagnetic radiation exits the coating 

NOTE Besides acting as mechanical support, the substrate carrying the coating physically can constitute the incident 
medium and/or the emergent medium.  
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2.2 Optical properties of a coated surface 

2.2.1 General 

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 may be caused by 
scattering. 

NOTE 1 The functional spectral dependency is generally indicated by writing 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. 

2.2.2 
spectral transmittance 
τ(λ) 
ratio of the spectral concentration of radiant or luminous flux transmitted to that of the incident radiation 

ISO 80000-7:2008, definition 7-22.3. 

NOTE Spectral transmittance is related to spectral optical density D(λ) by the formula: τ (λ) = 10−D(λ).
 

2.2.3 
spectral reflectance 
ρ(λ) 
ratio of the spectral concentration of radiant or luminous flux reflected, to that of the incident radiation 

ISO 80000-7:2008, definition 7-22.2. 

2.2.4 
spectral absorptance 
α(λ) 
ratio of the spectral concentration of radiant or luminous flux absorbed, to that of the incident radiation 

ISO 80000-7:2008, definition 7-22.1. 

2.2.5 
spectral scattering 
change of the spatial distribution of a beam of radiation spread in many directions by a surface or a medium 
without any change of frequency of the monochromatic components of which the radiation is composed 

NOTE 1 The quantities defined in 2.2.1.1 to 2.2.1.4 are interrelated as follows: 

( ) ( ) ( )1 τ λ ρ λ α λ= + +  

with ( ) ( ) ( )r dτ λ τ λ τ λ= +  

( ) ( ) ( )r dρ λ ρ λ ρ λ= +  

where 

τr(λ) is the regular spectral transmittance (specular); 

ρr(λ) is the regular spectral reflectance (specular); 
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