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Foreword -

ISO (the International Organization for Standardization) is a worldwide federation of national standard;

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 arb
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).
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ISO draws attention to the possibility that the implementation of this document may involve the use Jf
(a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patentrights 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 wwwrise.erg/patents-www.iso.org/patents. ISO shall not be held responsible fo|r
identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does no|t
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms anh
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
wwwise.erg/ise/fforewerdhtmiwww.iso.org/iso/foreword.html.

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

Alist of all parts in theAISOA6760‘series| can be found on the ISO website.

_—{ Formatted: English (United Kingdom)

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-ise-erg/membershtmlwww.iso.org/members.html.
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Introduction

Optical glass is widely used in optical devices such as cameras, telescopes, and microscopes, and its

refractive index is measured by the minimum deviation method (see JSO-21395-1) and the V-block _

refractometer method (see ISO 21395-24.[4]). Here, when designing an optical apparatus that requires

high resolution, it is necessary to consider the temperature change of the refractive index of the optical \

glass in the usage environment, however up until now, there is no international-standard-International
Standard. In view of the above situation, this document proposes a method for measuring the
temperature coefficient of refractive index of optical glass with high accuracy, aiming to help mutual
understanding of measured value users and contribute to efficiency and fairness.
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Optics and photonics—— — Test method for temperature coefficient Gutter: 0 cm, Section start: New page, Header distance
Of refractive index Of Optical glasses___: from edge: 1.27 cm, Footer distance from edge: 0.5 cm
Part _1:« Formatted: Main Title 2, Space After: 0 pt, Line spacing:

- . . . single, Adjust space between Latin and Asian text,

Minimum deviation method Adjust space between Asian text and numbers
1 Scope - Formatted: Adjust space between Latin and Asian text,

This document specifies the measurement method used for calculating the temperature coefficient of the
refractive index by measuring the refractive index, which changes with the temperature of the optical
glass using the minimum deviation method.

The intended temperature range for the specified measurement method is -40 °C to +80 °C.
The intended wavelength range for the specified measurement method is 365 nm to 1 014 nm.

The intended accuracy for the specified measurement method is 1 x 10-6 K-1.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their conten
constitutes requirements of this document. For dated references, only the edition cited applies. Fo
undated references, the latest edition of the referenced document (including any amendments) applies.

<std=]S0,21395--1;2020, Optics and photonics-— Test method for refractive index of optical glasses-
Part- 1: Minimum deviation method</std>

A

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:
— —ISO Online browsing platform: available at https://wwwiise.ors/ebphttps: / /www.iso.org/obp

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

3.1 “
temperature coefficient of refractive index

ratio of refractive index change to temperature change at a selected wavelength

Note 1- to- entry:- Similar to ISO 98021121

7

Y / /{ Formatted:

/)
< // /{ Formatted

Adjust space between Asian text and numbers

: Default Paragraph Font

[ Formatted
[ Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers, Tab
stops: Notat 0.7cm + 14cm+ 21 cm+ 28cm +
35cm+ 42cm+ 49cm+ 56 cm+ 63cm+ 7cm

|

Formatted: Default Paragraph Font

Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers

Commented [eXtyles3]: The URL
https://www.iso.org/obp has been redirected to
https://www.iso.org/obp/ui. Please verify the URL.

/{ Formatted
/

Formatted

Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted

(
{
A
N

/ /{ Formatted

W/
/ / /[ Formatted:

/

Regular, Font: Bold

Regular Italic, Font: Bold, Not Italic

/

3.2
temperature coefficient of absolute refractive index //// /[ Formatted: Regular, Font: Bold
Y/
An@.b;/A‘T — . £ Formatted: Regular ltalic, Font: Bold, Not Italic
ratio of refractive index change in vacuum to temperature change at a selected wavelength
Formatted: Default Paragraph Font

[SOURCE: IS0,9802:2022;2], 3.4.2.3] "| Formatted: Default Paragraph Font

{ Formatted: Default Paragraph Font

)
CJ
)
)
[
)
J
J
]
J
)
)
)
)
J

Formatted: Default Paragraph Font



https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standards.iteh.ai/catalog/standards/iso/af90dc53-5da2-46ab-8a76-ce2df00fb24a/iso-fdis-6760-1

ISO/FDIS 6760-1:20232024(E)

3.3
temperature coefficient of relative refractive index

Ane/AT
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temperature change at a selected wavelength

[SOURCE: IS0 ,9802;2022;(2], 3.4.2.4, modified: — 1,013 3 x 105 Pa and a relative humidity of 0 %.]
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Note 1-to-entry:- This definition of Anrei/AT is for a specific pressure and humidity. Anrei/AT can be calculated for« \\\3\\\

any other pressure and humidity by understanding the index of air in those conditions.

3.4
thermal chamber
chamber where the temperature of the specimen can be changed and maintained to a preset temperature

4 Principle

As shown in Eigure LFigure 1, a specimen prism is placed in a thermal chamber. The temperature of the
specimen prism is changed from T to &7 or from T to .73, and the refractive index of the specimen
prism is measured at the temperatures of T; and T respectively, in accordance with the method described
in,JSO,21395-1 to find the temperature coefficient of refractive index. £i Figure 2 shows the concept
of calculating this temperature coefficient of refractive index.

NOTE 1
but also radiation in the infrared and ultraviolet spectrum.

NOTE 2  In this document, all temperature symbols are represented by "T". The original symbol for temperature
in ]SO 8000-5]is "t" or "9 " for temperature in Celsius degrees, and "T" for absolute temperature.

In this document the term “light” is used to describe not only optical radiation visible to the human eye<« \
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NOTE 3  Alternatively the measurement principle according to Arnex€Annex C can be applied.

Key
1
2
3

light source thermal chamber containing the specimen prism

@ 3

collimator specimen prism

incident light transmitted light
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The light source shall be in accordance with JS0,21395-1:;2020,,5.3.

/
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5.3 Detector

The detector shall be in accordance with IS0,21395-1;2020, 5.4
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5.4 Thermal chamber

The thermal chamber shall follow the requirements below. An example of a thermal chamber is shown i
Figure 3-Figure 3. The thermal chamber shall
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a) a)-have the ability to change the temperature of the specimen prism between the temperatures to+ spacing: single

be measured, -
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c) _e}-have a thermometer to measure the temperature of the specimen prism with an accuracy of 3Scm+ A2 cm+ A9 cm + 5.6 cm + 6.3 cm + 7 cm

Formatted: HeaderCentered, Space After: 0 pt, Line J

+0,2 K or better,

d) d)}-have the ability to provide a vacuum with a residual pressure of less than 10 Pa for the purpose
of having a negligible influence of the refractive index of air and of preventing condensation, and

e) e}-have windows made of a parallel plate of quartz glass polished on both sides. The wedge angle
between the parallel polished faces shall not exceed 5 arc sec, the flatness of the parallel polished

faces shall be /10 or better.

NOTE Quartz glass is used because it has a high transmittance over a wide wavelength range, a high durability
against temperature changes, and is resistant to breakage.
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Figure 3 —- Example of thermal chamber
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6 Specimen prism ‘B {Formatted

The specimen prism shall be in accordance with JS0,21395-1;2020, Clause 6.
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7.1 Measurement of apex angle «\\{ Formatted
The apex angle of the specimen prism shall be measured in accordance with JSO,21395-1:2020, 8.2. N { Formatted
7.2 Measurement of the angle of minimum deviation * [ Formatted:
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The angle of minimum deviation of the specimen prism shall be measured at two or more temperatures+ \ \\ { formatted:
in accordance with ]S0,21395-1;2020, 8.3. \{ . wted
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The bisector of the apex angle-{, a}, is parallel to the bisector of the angle-{, 8}, formed by the opposite \
two-surface window of the thermal chamber. {See Eigure-4}(See Figure 4
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The degree of vacuum around the specimen prism shall be less than 10 Pa. The minimum deviation angle
should be measured at a temperature within 0,5 °C with respect to the target temperature.
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NOTE 1:__Allowable measurement error is an error in the measurement of the refractive index. When thbﬁ \\{ Formatted

allowable measurement error is smaller than 0,5 x 10°6, the allowable angle difference between the bisectors of a |
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and f is within 2°; when the allowable measurement error is smaller than 0,5 x 10-5, the allowable angle difference
between the bisectors of @ and f is within 6°.
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NOTE 2:__The temperature to be measured is arbitrary. Allow sufficient time for the specimen prism to reach b
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uniform temperature throughout. In most cases, the temperatures measured are -40 °C, -20 °C, 0 °C, 20 °C, 40 °C,
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8 Calculation *\(
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8.1 Absolute refractive index
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The absolute refractive index at each temperature of the specimen prism shall be calculated by<«— 4[Formatted

Fermula{H)Formula (1) (adaptation of JS0,21395-1;2020, Clause 4).
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Ominvac(T)  is the minimum deviation angle at temperature T;
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