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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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1 edition cancels and replaces the first edition (ISO 14132-1:2002), which has been technic
h the following changes:

m “telescopic system” has been introduced replacing the term “telescope” where appropri
pful magnification (4.2.12) is-show identified by I
pic acuity of vision v’is‘now given in minutes of arc;

w symbols were added to the term veiling glare index (4.2.27): ®p (luminous flux of b
on the white background) and @ (luminous flux caused by the white background);

w terms were added: “zoom ratio” (4.2.30) and “zoom range” (4.2.31);
m “teleobjective” (4.3.5) has been replaced by “telephoto lens”.

Consists of the following parts, under the general title Optics and photonics — Vocabulary
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— Part1:
Part 2:
Part 3:
Part 4:

Part 5:

General terms and alphabetical indexes of terms in ISO 14132
Terms for binoculars, monoculars and spotting scopes

Terms for telescopic sights

Terms for astronomical telescopes

Terms for night vision devices
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Optics and photonics — Vocabulary for telescopic systems —

Part 1:
General terms and alphabetical indexes of terms in ISO
14132

Thi
for

Thd
thig

The

Let

Scope

5 part of SO 14132 gives terms, definitions and letter symbols of common nations that
hl] types of telescopic systems.

alphabetical indexes of terms that are common for all published parts 6£1SO 14132 are p|
part of ISO 14132. See Annex A.

Normative references

re are no normative references in this document.

Symbols and abbreviated terms

ers symbols of common values that are typical\for telescopic systems are given in Table

Table 1 — Symbols

are typical

ublished in

=

Symbol Description chZflf::rillfel!Sp(;)l Tal?lg
b distance between éentres of eyepieces ISO 14132-2:2015, 3.1.14
b’ interpupillary. distance ISO 14132-2:2015, 3.1.11
B distance between centres of objectives ISO 14132-2:2015, 3.1.14
D entrancepupil diameter; clear aperture of objective 4.2.9,
ISO 14132-4:2015, 3.2

D’ egitpupil diameter 4.2.10

L efficiency of telescopic system 4.2.15
Ly daylight efficiency when the telescope is hand-held 4.2.16

Ls daylight efficiency when the telescope is fixed against a support 4.2.16

Lt geomeftric twilight number 4.2.17

I distance from the objective of the instrument to the object plane  |4.2.5

P plasticity ISO 14132-2:2015, 3.1.15
Py specific plasticity ISO 14132-2:2015, 3.1.14
R distance to the object that defines the depth of stereoscopic vision |ISO 14132-2:2015, 3.1.17
Ro range of stereoscopic vision ISO 14132-2:2015, 3.1.16
AR threshold depth of stereoscopic vision ISO 14132-2:2015, 3.1.17
w angular subtense of the object 4.2.1

w’ angular subtense of the image 4.2.1

2y linear field of view in object space 4.2.5

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=b036550f62370c3a0726bcb8375e1bdf

ISO 14132-1:2015(E)

Table 1 (continued)

symbsl | pescripion
r magnification; power 4.2.1
r useful magnification 4.2.12
€ limit of angular resolution 4.2.13,
[SO 14132-4:2015, 3.3.2

Ne threshold of stereoscopic vision of the unaided eye ISO 14132-2:2015, 3.1.16
A wavelength of optical radiation 150 14152-4:2015, 5.5.
v acuity of vision of an unaided eye 4.2.15

v’ telescopic acuity of vision 4.2.14

2w angular field of view in object space 4.2.2

20’ angular field of view in image space 4.2.3

op Luminous flux of black object on the white background 4.2.27

Dy Luminous flux caused by the white background 4.227

4 Termis and definitions

4.1 Gen

4.1.1

telescopic
afocal sys
optical sys
upon its oh

4.1.2
Keplerian
Keplerian
telescopic

4.1.3
Galilean t¢
Galilean tg
telescopic

negative fo

4.1.4
telescopic
telescope

bral definitions

system
fem

Lem which, having received a bundle of rays coming from an infinitely distant object incic
jective, forms a conjugate emergent butidle of parallel rays

telescopic system
telescope
ystem which includes anohbjéctive lens and an eyepiece, both having positive focal lengt

elescopic system
elescope

bystem which in¢ludes an objective lens having positive focal length and an eyepiece hay
cal length

observational instrument

lent

ring

optical ins

EXAMPLE
night-vision

b ) P, 1 o | g | - b h 1 L . . h =
L UTIICIIU WITICIT ITIICIUUCS a LTITSTUPIL S Y SLITIT AU 15 USTU TUT WALLIIT G TTIIULT UUJTLLS

Binoculars, monoculars, spotting scopes, amateur astronomical telescopes, telescopic sights
devices.
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4.2 Basic characteristics of telescopic systems and observational instruments

4.2.1

magnification

magnifying power

r

ratio of the paraxial angular subtense (w’) of the image of an infinitely distant object as seen through
the telescopic system, to the paraxial angular subtense (w) of the same object viewed by the unaided eye

Note 1 to entry: The magnification is defined in accordance with the following formulae:

tanw’ )/ D
r = ~—orl =—
tanw w D’
4.2{2
angular field of view in object space

2w
angular size of the field of view observable through the telescopichsystem seen wjfithout the
telgdscopic system

4.2]3
angular field of view in image space
2w
sizd of the field of view at the exit of the telescopic system

Note¢ 1 to entry: This dimension is expressed in angular unitss

Notg¢ 2 to entry: In the absence of distortion, the angularfields of view in the object space and image space are
relafed by the formula

tanw’ =tanw - I’

whdre I" is the magnification of the telescopi¢ system.

4.214

wide angle telescopic system
telelscopic system with an angwular field of view in image space greater than 60° for Keplerian|telescopes
and greater than 50° for,Galilean telescopes

4.215
linear field of view,in object space
2y
maximum linedr dimension perpendicular to the optical axis in the object plane being imdged by the
telescopicsyzstem and assessed in accordance with the formula

2y =72tanow-1

where I is the distance from the objective of the instrument to the object plane

4.2.6
entrance pupil
paraxial image of the aperture stop in object space or the aperture stop itself, if it is located in object space

4.2.7
exit pupil
paraxial image of the aperture stop in image space or the aperture stop itself, if it is located in image space

© IS0 2015 - All rights reserved 3
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4.2.8
eye relief

distance from the vertex of the last optical surface to the exit pupil of the telescopic system measured
along the optical axis

4.2.9

entrance pupil diameter

D

in object space, the largest diameter of an incident parallel bundle of rays, the axis of said bundle being
parallel to the optical axis, that passes unrestricted through the optical system

Note 1 to enftry: For non-circular entrance pupil shape, the diameter of a circle of equivalent area applies.

4.2.10
exit pupil
D’
diameter

Noteltoe

Note 2to e

p=2
r

Note 3 to enftry: For non-circular pupil shape, the diameter of a circle of\equivalent area applies.

4.2.11

iameter

the image of the aperture stop formed by the telescopic system in image space
ry: In the case of a Galilean telescope the image is virtual.

ry: The exit pupil diameter is related to the entrance pupil diameter by.the formula

magnifica
to the dia

normal m:'anification

Note 1 to er
correspond

4.2.12

useful ma
magnificat]
and that of

Note 1 to enftry: The useful maghnification is defined in accordance with the formula

0,2D<

where D is t

4.2.13

ion of a telescopic system subject to the condition that the diameter of its exit pupil is equal
eter of the observer’s eye entrance pupil

try: The normal magnification of the instrument occurs when its exit pupil diameter is 2 mm, which
5 to an angular resolution limit of a matehed eye entrance pupil of 60 seconds of arc.

pnification
ion of a telescopic systenr subject to the condition that the limit of resolution of the instrunfent
the eye coincide

I'<0,75D

he diameter of the entrance pupil in millimetres.

limit of ar
£

1 Londes
uldl 1ToUIUtivil

minimum angular separation between the centres of two points or lines of an infinitely distant object
that are still discernible through the optical system

Note 1 to entry: The limit of resolution, ¢, in seconds of arc is defined, for an ideal system, by the following formula:

where Dist

he diameter of the entrance pupil in millimetres.

© ISO 2015 - All rights reserved
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4.2.14
telescopic acuity of vision

1%

acuity of recognition by the eye of an object observed through a telescopic system which is the inverse
of the limit of resolution (in minutes of arc) of the eye/telescopic system combination

4.2.15

effi
L

ciency of telescopic system

ability of a telescopic system to enhance the ability of an observer to separate small details of an

objwwmmmmummﬂﬁmmmummn to that

of an unaided eye

Not

of the eye expressed in minutes of arc.

4.2
day
effi
bac

Not
held

whe
greg

4.2

geometric twilight number

Lt
reld
defi

whg

4.2
con

e 1 to entry: The acuity of vision, v, of an unaided eye is understood to be reciprocal of the)limit d

16

light efficiency
Ciency of a telescopic system at daylight illumination when the adaptational luming
kground exceeds 3,2 cd/m?

, Ly, and that when it is fixed against a support, Ls, whereby

Ly =0,8(1-0,030)- I

1,65
Ly =1,06,/1———-T
Dl
re D’is the diameter of the exit pupil in millimetres. The diameter of the exit pupil D’should be ap
ter than 2.
17

tive measure for the effi¢iency of a telescopic system in twilight conditions of observa
ned in accordance with(the formula

bre D is thediameter of the entrance pupil in millimetres

18
vergence of rays

amti)unt by which rays of a bundle converge on emergence from the eyepiece of a telescopic s

f resolution

nce of the

e 1 to entry: It should be distinguished between the daylight efficiency when the telescopic systlem is hand-

broximately

fion that is

ystem

4.2.19
divergence of rays
amount by which rays of a bundle diverge on emergence from the eyepiece of a telescopic system

4.2.20
dioptre adjustment range
range of focusing of the eyepiece or focusing device of a telescopic system expressed in dioptres (m-1)

4.2.21
image defocusing
shift of focus that occurs during magnification change of a variable power telescopic system

© ISO 2015 - All rights reserved
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4.2.22

axial parallax
lack of coincidence of the image plane of an object formed by the objective of the telescopic system with
the plane of the reticle

4.2.23

periscopicity

separation

4.2.24

minimum
close distz:
shortest d
parallel ex

4.2.25

between the optical axes of the objective and the eyepiece

distance of observation

ince
stance for which an object may be brought into focus by a telescopic system yieldi
t ray bundle measured from the first optical surface of the objective to the object

transmittance

ratio of theg

Note 1 to er

luminous flux emergent from the telescopic system to that entering the System

try: Generally, the value of the transmittance depends upon the angle of incidence and the sped

composition} of the incident light.

4.2.26
veiling gla
unwanted

[SOURCE: 1

4.2.27
veiling gla
ratio of tw

the flu
optica

the flu

[SOURCE: 1

4.2.28

vignetting
partial obs
optical sys

4.2.29

image rot;
angular di
that appea

4.2.30

re
ight at the exit pupil plane caused, for example, by scatter or unwanted reflections

SO 9358:1994, 2.1, modified]

re index
b luminous fluxes that leave a telescopic system:

k from the image produced by the telescopic system focused, in conjunction with an auxil
system, onto a black object, ®p sit@iated on a uniformly illuminated white background;

ix caused by the white background, @y
SO 9358:1994, 2.3, modified]

curation of off-aXis ray bundles entering the optical system while travelling through
fem

ition
bplacement in the plane normal to the optical axis, of the image relative to the object it

le o

tral

ary

the

self,

Fs-ih viewing through a monocular telescopic system that contains prisms or mirrors

zoom ratio
zoom factor

magnifica

tion ratio

ratio between highest and lowest magnification of a telescopic system with continuously variable

magnificat

EXAMPLE

ion

Zoom ratio for a 3-12x56 riflescope is 12:3 = 4.

© ISO 2015 - All rights reserved
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4.2.31

Zoom range

magnification range

minimum and maximum magnification of a telescopic system with a continuously or discretely variable
magnification

EXAMPLE Zoom range for a continuously variable magnification 3-12x56 riflescope is 3x to 12x.

4.3 Optical parts and components of telescopic systems

4.31
objective
parf of a telescopic system which forms an image of a remote object

4.312
refracting objective
objective that uses only lenses to form an image

4.3{3
reflecting objective
objg¢ctive that uses only mirrors to form an image

4.314
catadioptric objective
objéctive that uses both lenses and mirrors to form an image

4.315
telgphoto lens
objeéctive of a telescopic system where the distance from the first optical surface to the bqck focus is
lesgthan the focal length of the objective

Note 1 to entry: The term “telephoto” is not restricted to photography.

4.3l6
erecting system
optjcal system used to erect the image formed by an objective

Note 1 to entry: An “erecting systém” is commonly used when the image is inverted around two axes|

4.3{7
pri$m erecting system
erefting system which consists of a group of prisms

4.3{8

lens inverting system
erefting\8ystem which consists of a group of lenses that erects the image by relaying if from one
pla11e toanother

4.39
eyepiece
optical system designed for observing the image formed by the objective lens or inverting system

4.3.10

dioptre scale

scale associated with the dioptre adjustment mechanism that serves to evaluate the convergence or
divergence of rays emergent from the eyepiece

4.3.11

field lens

lens that is placed in or near an image plane for modifying the path of off-axis ray bundles by inclining
them towards the optical axis to reduce the size of subsequent optical components

© IS0 2015 - All rights reserved 7
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4.3.12
optical filter
optical element used to change the spectral composition or intensity of the optical radiation

4.3.13
reticle

glass plate with a series of lines or a cross hair applied upon it, or another device carrying an aiming

mark used for targeting an object or for measuring angles and distances to an object

4.3.14
lens hood

attachmenf which is mounted in front of the objective lens that prevents stray light from outside
field of vieyw from reaching the objective

4.3.15
eye cup
device which is mounted on the eyepiece and facilitates matching the observer’s eye pupil with the
pupil of the telescopic system

Note 1 to enftry: It may protect the eye by preventing it from coming into contact with the eyepiece lens.

the

exit

8 © IS0 2015 - All rights reserved
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Annex A
(informative)

Alphabetical index of terms in ISO 14132

Each term in Table A.1 is identified by the reference part and term number in [SO 14132.

A
afog¢al system
aimling mark
aimling point
angjular field of view in image space
angjular field of view in object space
angular resolution
astronomical telescope

axigl parallax

Barjow lens

bingcular alignment

bingculars

bingculars with centre focusing
bingculars with individualfocusing
bingculars with internal focusing
bingcular spotting scope

C

catadioptric objective

411

[SO 14132-3:2014, 2.11
[SO 14132-3:2014, 2.12
4.2.3

4.2.2

[SO 141328412015, 3.3.1
[SO 14132-4:2015, 3.1

4222

ISO 14132-4:2015, 3.6
ISO 14132-2:2015, 3.1.18
[SO 14132-2:2015, 3.1
ISO 14132-2:2015, 3.1.5
ISO 14132-2:2015, 3.1.6
[SO 14132-2:2015, 3.1.7
ISO 14132-2:2015, 3.3.2

4.34

central tube

clear aperture of objective
close distance
convergence of axes

convergence of rays

© ISO 2015 - All rights reserved
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daylight efficiency

diagonal prism

diffraction limited telescope
dioptre adjustment range
dioptre scale

dipvergence of axes

4.2.16

ISO 14132-4:2015, 3.5
ISO 14132-4:2015, 3.3.3
4.2.20

4.3.10

1SO 14132-2:2015, 3.1.21

disparity Jf image rotations
divergence of axes

divergence of rays

E
efficiency ¢f telescopic system
elevation adjustment
entrance pppil

entrance pppil diameter
erecting syistem

exit pupil
exit pupil diameter
eye cup
eye relief

eye relief range

[SO 14132-2:2015, 3.1.13
[SO 14132-2:2015, 3.1.20

4.2.19

N

2.15

ISO 14132-3:2014, 2.7

N N S
WO Y NN
~ R K, b o B
o

N
)
(o0]

[SO 14132-3:2014, 2.21

eyepiece 4.39
E
false pupil 1SO 14132-2:2015, 3.5
field lens 4.3.11
finder teleseepe 1S0-H4452-42015-34
first image plane [SO 14132-3:2014, 2.13
G

Galilean telescope
Galilean telescopic system
geometric twilight number

H

10

N N
OIS SN
= o
~N
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Her

schel wedge

hinge of binoculars

ISO 14132-4:2015, 3.8
ISO 14132-2:2015, 3.1.10

1SO 14132-1:2015(E)

I
image defocusing 4.2.21
image jump ISO 14132-3:2014, 2.19
image rotation 4.2.29
intgrpupillary distance [SO 14132-2:2015, 3.1.11
intgrpupillary scale [SO 14132-2:2015, 3.1.12
K
Keplerian telescope 4.1.2
Keplerian telescopic system 4.1.2
L
leng binoculars ISO 14132-2:2015, 3.1.2
leng erecting system 4.3.8
leng hood 43.14
lim{t of angular resolution 4.2.13,

ISO. 14132-4:2015, 3.3.2
[SO 14132-3:2014, 2.18
4.2.5

S
NS
—

N
)
@)

1

-~

2.30

ISO 14132-3:2014, 2.2

4.2.24

linear of sight shift
linear field of view in object space
M
magnification
magnification rangé
magnification ¥atio
main tube
mirlimyrm distance of observation
monocular
N
normal magnification
0]

objective

objective tube

optical filter

© ISO 2015 - All rights reserved
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P
parallax [SO 14132-3:2014, 2.5
parallax-free distance 1SO 14132-3:2014, 2.6
periscopic telescope 1SO 14132-2:2015, 3.4
periscopicity 4.2.23
plasticity 1SO 14132-2:2015, 3.1.15
point ofimL)act ISO 14132-3:2014, 2.16
power 4.2.1
prism binoculars ISO 14132-2:2015, 3.1.1
prism erecfting system 4.3.7

R
range of stereoscopic vision [SO 14132-2:2015, 3:1.16
Rayleigh ctiterion ISO 14132-4:2015,3.3.1

reflecting ¢pbjective

refracting

bbjective

relative diffference in magnification

resolution
resolving y
reticle

reticle adju

reticle trad

second im3
shifting of
sighting in

solar proje

ower

stment range

king

S
ge plane
point\of impact

4.3.3

4.3.2

[SO14132-2:2015, 3.1.22
[SO 14132-4:2015, 3.3
ISO 14132-4:2015, 3.3.4
4.313

ISO 14132-3:2014, 2.9

ISO 14132-3:2014, 2.10

[SO 14132-3:2014, 2.14
[SO 14132-3:2014, 2.17

1S 14122 2.9014 2 17
TOO T T TOZ—O. 29T zZ 7

ction plate

specific plasticity

spotting scope

subtension measure

subtension value

12

Ly

ISO 14132-4:2015, 3.7
[SO 14132-2:2015, 3.1.14
[SO 14132-2:2015, 3.3
[SO 14132-3:2014, 2.15
ISO 14132-3:2014, 2.15
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