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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 documents 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).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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 42, Photography.

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

One of the typical uses of prints in museums is their display in a permanent or temporary exhibition
under ambient light or artificial illumination. In general, prints may fade due to various environmental
stresses, such as light, heat, humidity, pollutants, or biological attack, and the combination of these
factors. A museum can fully or partially control and suppress most of those factors. However, light is
necessary for display and will cause some degradation over timelll,

This document will provide guidance on how to assess light exposure-related damage to analogue and
digital photographic prints under museum display conditions for particular print materials sets. The
choice of the light source with the lowest damage potential depends on the specific material types in
the mix and the spectral irradiance of the light source.

The document can be of benefit to curators, conservators and lighting designers to select the display
lighting with the lowest possible damage potential to an exhibition. It can serve the manufacturers for
lighting materials to develop particular solutions for the museum.

Depending on the use case, material type and conditions, a two-tier evaluation may be possible.

Tier I evaluation is useful for comparison of different light sources, namely, to identify the light source
that will result in smallest image fading (AE) under a given exposure level (I1x-h).

Tier II evaluation is useful to estimate appropriate illumination levels (1x) to reach intended display
duration, if the following conditions are met (see Annex A for detailed discussion):

a) the museum is able to display the work with a light source having the same relative spectral
irradiance (RSI) as the one used for the testing; and

b) asetofrepresentative test samples is available that have the same types of colourant and substrate
material as the display work, and

c) the assumption of linearity of image fading in response to different levels of light intensities
(reciprocity) is verified, for which test results under different combinations of illumination
intensity (Ix) and duration (hours) are compared.

A test method of light stability for simulated daylight in indoor display is described in ISO 18937. Future
ISO 18937-1 is a description of a general test method and future ISO 18937-2 is a test method with
xenon light but which does not cover the particular museum display use case. Therefore, the covered
range of environmental conditions and wavelength of light is broader than what is required for this
document. It would be difficult to translate the test results following ISO 18937-1 into a specification
for museum print display requiring practically no degradation.

This document follows the recommendations of ISO/TS 21139-1:2019, Clause 4[2 for the definition of
a museum use profile and specifications, although the museums use case is not in the scope of ISO/
TS 21139-1.
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TECHNICAL SPECIFICATION ISO/TS 18950:2021(E)

Imaging materials — Photographic prints — Effect of light
sources on degradation under museum conditions

1 Scope

The test method in this document is intended to be used to characterize and compare the degradation
of a set of print materials under exposure to particular light sources, eventually including optical filter
combinations, under museum environmental conditions. The document covers typical types of indoor
light sources commonly found in a museum including indoor daylight, LED, and incandescent light.

This document is applicable to analogue and digital reflection photographic prints.
NOTE Examples of photographic prints covered by this document are prints made with digital printing

technologies such as inkjet, electrophotography, and thermal dye transfer, as well as prints made on silver halide
colour paper but not prints made on black and white silver halide paper.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

[SO 18913, Imaging materials — Permanence — Vocabulary

ISO 18937:2020, Imaging materials — Photographic reflection prints — Methods for measuring indoor
light stability

ISO 18944, Imaging materials — Reflection colour photographic prints — Test print construction and
measurement

3 Terms, definitions, and abbreviated terms

For the purposes of this document, the terms and definitions given in ISO 18913 and the following
abbreviations apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

NOTE SAA also maintain a terminological database:

— SAA online glossary available at https://www?2.archivists.org/glossary

3.1
Mix-h
abbreviated from Mega lux hour, a unit of light exposure, product of illuminance and time

3.2

spectral irradiance

SI

spectral power distribution

SPD

power per unit area per unit wavelength of an illumination
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3.3

relative spectral irradiance

RSI

relative distribution of irradiance power per unit area per unit wavelength, across (and normalized
in) a given range of wavelengths. In this document, the wavelength range of interest is from 300 nm to
800 nm

34
duplicate
one of multiple copies of an object made at the same time from the same master

3.5
limiting exposure
accumulated exposure level in Mix-h (3.1) or k] /cm? which causes unacceptable level of deterioration

3.6

safe display duration

estimated accumulated display duration that will not cause a change exceeding the level accepted by
the user

Note 1 to entry: Generally, accumulated intermittent exposures will have the same effect as one long exposure to
the same overall level. The safe display duration can be split into several periods

3.7

Planckian radiator

ideal thermal radiator that absorbs completely all incident radiation, whatever the wavelength, the
direction of incidence or the polarization

Note 1 to entry: This radiator has, for any wavelength and any direction, the maximum spectral concentration of
radiance for a thermal radiator in thermal equilibrium at a given temperature

Note 2 to entry: A Planckian radiator is sometimes called "black body".

3.8

print material set

defined mix of print materials comprising types of print technology and historic period representative
for a collection of print materials to be displayed under a specific display light

4 Use profile

4.1 General

This document describes how to evaluate the light stability of a set of photographic print materials on
display under museum environmental conditions. The prints are displayed either framed or un-framed,
continuously or intermittently lit, mounted on a wall or in an exhibition case. The use profile requires
that the indoor environmental conditions are monitored and precisely controlled.

4.2 Stress factors in museum use profile

Most museum standards require light levels to be adapted to the light fading sensitivity of the colour
print, in order to avoid any visible change. However, for light sources such as LED or OLED, that cannot
be described as Planckian radiators, the illumination level is no longer sufficient to characterise the
irradiance on a print. The use of illumination level and RSI in the 300 nm to 800 nm range is required to
characterize a display condition.

Table 1 shows the set of stress factors to be considered in order to decide whether this document may
be used. This document shall only be applied to prints intended for display under museum conditions,
where the stress factors apart from light are within the recommended range of Table 1.
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