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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.
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INTERNATIONAL STANDARD

ISO 11145:2016(E)

Op

tics and photonics — Lasers and laser-related

equipment — Vocabulary and symbols

1 Scope

This International Standard defines basic terms, symbols, and units of measurement for the field of

laser
tests

NOTH
in IE

which the two standards serve. For more details, see informative Annex A.

2

2.1
symi|

and those with non-circular cross-sections. A circular beam is¢haracterized by its radius, w,

d. Fo

2.2
defin
cut-d

To cl
the p

techmotogy T order to umnify the termiotogy armd to arTive at ctear defimitions ang
of beam parameters and laser-oriented product properties.

The laser hierarchical vocabulary laid down in this International Standard differs frg
[ 60825-1. ISO and IEC have discussed this difference and agree that it reflects the'different

bymbols and units of measurement

The spatial distribution of power (energy) density of a laser beam does not always |
hetry. Therefore, all terms related to these distributions are split into those for beams Y

F a non-circular beam, the beam widths, dy and d), for two orthogonal directions have tqg

e the power (energy) values to which the spatial terms refer. Depending on the applicat
ff values can be chosen (for example 1/e, 1/€4, 1/10 of peak value).

hrify this situation, this International Standard uses the subscript u for all related tery
ercentage of the total beam power (energy) taken into account for a given parameter.

eproducible

m that given
purposes for

ave circular
with circular
or diameter,
be given.

The spatial distributions of laser beams do nat have sharp edges. Therefore, it is :Ilecessary to

on, different

ns to denote

NOTH For the same power (energy) content, beam width dy, and beam diameter d, (= 2w,) can|differ for the
same|value of u (for example, for a cireularly symmetric Gaussian beam dsge 5 is equal to dx 95 4).
Tablg 1 lists symbols and units which are defined in detail in Clause 3.
Table 1 — Symbols and units of measurement
Symbol Unit Term
Ay orAg m2 Beam cross-sectional area
dyords m Beam diameter
dy,u O dgx m Beam width in x-direction
dyyordgy m Beam width in y-direction
do,u or dgo m Beam waist diameter
d0'Og/4 rad m Beam parameter product
EyorE; W/m? Average power density
fo Hz Pulse repetition rate
Hy,or Hy J/m2 Average energy density
K 1 Beam propagation factor
I m Coherence length
M2 1 Beam propagation ratio
p 1 Degree of linear polarization
P w Cw-power
© IS0 2016 - All rights reserved 1


https://standardsiso.com/api/?name=99940dc2d8419715c6cf17e1dfa5d982

ISO 11145

:2016(E)

Table 1 (continued)

NOTE

R

When statir]
e.g. Agq for Y

In contrast 1

Symbol Unit Term
Pay w Average power
Py w Pulse power
Ppk \W% Peak power
Q ] Pulse energy
R(f) Hz-1 or dB/Hz |Relative intensity noise, RIN
Wy Or Wq m Beam radius
Lgemiacian eyl H Beamrwaistradits
ZR m Rayleigh length
A9 m Misalignment angle
A m Spectral bandwidth in terms of wavelength
Av Hz ?&e;&gilcgandwidth in terms of optical
Ax(z)) m Beam positional stability in x-direction
Ay(z) m Beam positional stability in y-direction
Az, m Astigmatic waist separation
Azy 1 Relative astigmatic waist separation
£ 1 Ellipticity of a power density distribution
L 1 Laser efficiency
nQ 1 Quantum efficiency
nT 1 Device efficiency:
Oy, or O4 rad Divergence angle
Ox,u or Ogx rad Divergerice angle for x-direction
Oy,u or Ogy rad Divergence angle for y-direction
A m Wavelength
TH s Pulse duration
T10 S 10 %-pulse duration
Tc S Coherence time
/) expressed in dB/Hz/equals 10 log1o R(f) with R(f) given in Hz-1.
g quantities/marked by an index “u”, “u” shall always be replaced by the concrete number,
=90 %.

o these:quantities defined by setting a cut-off value [“encircled power (energy)”], the heam

widths and

(energy) density distribution function (see

derived beam properties can also be defined based on the second moment of the ppwer
3.5.2). Only beam propagation ratios based on beam wjdths

and diverge

nce angles derived from the second moments of the power (energy) density distribution

function allow calculation of the beam propagation. Quantities based on the second moment are marked
by a subscript “o”.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

© ISO 2016 - All rights reserved
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3.1 Beam axis

3.1.1

beam axis

straight line connecting the centroids defined by the first spatial moment of the cross-sectional
profile of power (energy) at successive positions in the direction of propagation of the beam in a
homogeneous medium

3.1.2
misalignment angle
A9

devigtiomrof the beanraxis fronT the ecarnicat axis defimed by the mramufacturer

3.2 | Beam cross-sectional area

3.2.1
beam cross-sectional area
Ay
(encircled power (energy)) smallest completely filled area containing:i+% of the total heam power
(energy)

Note |l to entry: For clarity, the term “beam cross-sectional area” is always used in combination with the symbol
and ifs appropriate subscript: 4, or Ag.

3.2.2
bearh cross-sectional area
Ag
(secand moment of power (energy) density distribution function) area of a beam wijith circular
cross-section

LY

2
£-d_“ /4
or elliptical cross-section
redgy-d,,)/ 4

Note [l to entry: For clarity,the term “beam cross-sectional area” is always used in combination with the symbol
and ifs appropriate subscript: A, or Ag.

3.3 | Beam diameter

3.3.1
beam diameter
dy
(encircled power (energy]J) smallest diameter of a circular aperture in a plane perpendicular to the
beam axis that contains u % of the total beam power (energy)

Note 1 to entry: For clarity, the term “beam diameter” is always used in combination with the symbol and its
appropriate subscript: d, or dg.

3.3.2

beam diameter

do

(second moment of power (energy) density distribution function) smallest diameter of a circular
aperture in a plane perpendicular to the beam axis, defined as

a, (z) = 2420 2)

© IS0 2016 - All rights reserved 3
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where the second moment of the power density distribution function E(x,y,z) of the beam at the location

z is given by

is the distance to the centroid ()?, y

E(r,p,z)- rdrdp

g

f E(r,p,z)-rdrde

is the azimuth angle

he first moments give the coordinates of the centroid, i.e.

x-E(x,y,z)dxdy

where
@

and where t
-

[ E(x.y. z)dxdy

y-E(x,y,z)dxdy

Note 1 to ent
has to be per

Note 2 to ent
Note 3 to ent
appropriate d
3.4 Bean]

3.4.1
beam radiy
Wy

(encircled p

which contalins u % of the total beam power (energy)

Note 1 to en|
appropriate {

3.4.2
beam radiu
Wo

(second mo

|

f E(x, y,z)dxdy

"y: In principle, integration has to be carried out over the wholé xy plane. In practice, the integy
formed over an area such that at least 99 % of the beam power (energy) is captured.

y: The power density E has to be replaced by the energy’density H for pulsed lasers.

ry: For clarity, the term “beam diameter” is always used in combination with the symbol a
ubscript: dy or dg;

| radius
S

ower (energy)) smallest sadius of an aperture in a plane perpendicular to the beam|
ubscript: wy orfws.

S

nent of power (energy) density distribution function) smallest radius of an aperturg

ation

nd its

axis

try: For clarity, the,term “beam radius” is always used in combination with the symbol and its

in a

plane perpe

wg(z)=

PR 1 o il o b H dafs pa |
It uldl tU L1IICT UTdIll dAlS, UTITIIITUu d5

\/Ecr(z)

Note 1 to entry: For a definition of the second moment ¢2(z), see 3.3.2.

Note 2 to entry: For clarity, the term “beam radius” is always used in combination with the symbol and its
appropriate subscript: wy or wg.

© ISO 2016 - All rights reserved
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3.5 Beam widths

3.51

beam widths

dx,u: dy,u

(encircled power (energy)) width of the smallest slit transmitting u % of the total beam power (energy)
in two preferential orthogonal directions x and y which are perpendicular to the beam axis

Note 1 to entry: The preferential directions are given by the smallest beam width and the orthogonal direction.

Note 2 to entry: For circular Gaussian beams, dx9s 4 equals dge,5.

Note (3 to entry: For clarity, the term “beam widths” is always used in combination with thecsymbol and its
appropriate subscripts: dgy, dgy OF dy,u, dy,u.

3.5.2
beam widths

dox, day
(secqnd moment of power (energy) density distribution function) width of the smallest slit in two
prefgrential orthogonal directions x and y which are perpendicular to the-beam axis, defing¢d as

d,x (z) =40, (z)

1oy (z) = 4o, ()

whete the second moments of the power density distribution function E(x, y, z) of the peam at the
locatjion z are given by

2( ) ff(x —)_()2 -E(x,y,z)dxdy

ff E(x, y,z)dxdy

& 2(2) — ff( y)Z E(x, y,z)dxdy
’ ) ffE(X y(z)dxdy

wherre (x — )?) and (y - y) are the distances to the centroid ()_(, I/) and where the first mpments give

the cpordinates of the-centroid, i.e

| ffx-E(x,y,z)dxdy

[ ey, 2)dxdy
I _Uy-E(x,y,Z)dxdy

f E(x,y,z)dxdy

Note 1 to entry: In principle, integration has to be carried out over the whole xy plane. In practice, the integration
has to be performed over an area such that at least 99 % of the beam power (energy) are captured.

LT

Note 2 to entry: The power density E has to be replaced by the energy density H for pulsed lasers.

Note 3 to entry: For clarity, the term “beam widths” is always used in combination with the symbol and its
appropriate subscripts: dgx, doy or dyy, dyu.

© IS0 2016 - All rights reserved 5
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beam ellipticity

&(z)

parameter for quantifying the circularity or squareness of a power [energy] density distribution at z

e(z) =

d,,(2)

Ay (2)

Note 1 to entry: The direction of x is chosen to be along the major axis of the distribution so dGX > ddy.

eam

Note 2 to enfprtHs—=

profile, ellipt

3.5.4
circular po
power dens

[SOURCE: IS

3.6
beam paraj
product of t

d . -©O

o0 4

Note 1 to ent

097 Allintical dictribhaitione con o vogaedad oc ctponlay Ty cocn of o woctanagn]ae
OO ermpHtar-aStputt RS eave e garaetaaS- et eaSe-erafecahguat

city is often referred to as aspect ratio.

wer density distribution
ty distribution having an ellipticity greater than 0,87

0 11146-1:2005, 3.7]

meter product
he beam waist diameter and the divergence angle divided by4

/4

ry: Beam parameter products for elliptical beams cafi"be given separately for the principal a

the power (emergy) distribution.

3.7

beam propagation ratio

M2
DEPRECATH
K
measure of ]

1

K

M? =

Note 1 to ent

D: beam propagation factor

T

A

d0'0@cr
4

ry: This is equal-to_the ratio of the beam parameter products for the actual modes of the lasg

the fundameftal Gaussiannode (TEMgg).

Note 2 to ent
greater than

Note 3 to ent

ry: The béam propagation ratio is unity for a theoretically perfect Gaussian beam, and has a
pne forany real beam.

"yelt is preferable to use M2 because K is the symbol for the deprecated term and future edition|

kes of

how close the beam parametér product is to the diffraction limit of a perfect Gaussian heam

r and

value

s will

thA tarms “haqy o gatins or”

no longer usée

3.8
beam posit

£a
tHe—teri—o e propagatiohactotr—

ion

displacement of the beam axis relative to the fixed mechanical axis of an optical system at a specified
plane perpendicular to the mechanical axis of the optical system

Note 1 to entry: The mechanical axis is given by the straight line joining the centroids of the limiting apertures.

© ISO 2016 - All rights reserved
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beam positional stability
Ax(2), Ay(2)

four

times the standard deviation of the measured beam positional movement at plane z’

[SOURCE: ISO 11670:2003, 3.6]

Note

3.10

1 to entry: These quantities are defined in the beam axis system x,y,z.

beam waist

port

on of a beam where the hbeam diameter or heam width takes local minimum

3.11] Beam waist diameters

3.11

1

beam waist diameter

dO,u

(encircled power (energy)) diameter d, of the beam at the location of the beam waist

Note

1 to entry: For clarity, the term “beam waist diameter” is always usediin'combination with th

its appropriate subscripts: dg ; or dgo.

3.11

2

beam waist diameter

doO

(secd

locatjion of the beam waist

Note

1 to entry: For clarity, the term “beam waist diameter” is always used in combination with th

its appropriate subscripts: dg ; or dgo.

3.12 Beam waist radius

3.12

1

beam waist radius

wWo,u
(enci

Note
appr

3.12

[rcled power (energy)yxadius wy, of the beam at the location of the beam waist

1 to entry: For clarity, the term “beam waist radius” is always used in combination with the s
priate subscripfsy Wo i, or wgo.

2

beam waist'radius

Ws0

(secqnd_moment of power (energy) density distribution function) radius wy of the beam at

of th

e symbol and

nd moment of power (energy) density distribution function) diameter d, of the heam at the

e symbol and

ymbol and its

the location

b hydam waist

Note 1 to entry: For clarity, the term “beam waist radius” is always used in combination with the symbol and its
appropriate subscripts: wo , or wgo.

3.13 Beam waist widths

3.13.1

beam waist widths
de,u: dyO,u
(encircled power (energy)) beam widths dy; and dy,; at the locations of the beam waists in both the x
and y directions

Note 1 to entry: For clarity, the term “beam waist widths” is always used in combination with the symbol and its
appropriate subscripts: dxo,u, dyo,u OF dox0, dgy0.

© ISO 2016 - All rights reserved
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3.13.2
beam waist widths

dox0, dayO
(second moment of power (energy) density distribution function) beam widths dsx and dgy at the
locations of the beam waists in both the x and y directions

Note 1 to entry: For clarity, the term “beam waist widths” is always used in combination with the symbol and its
appropriate subscripts: dxo,u, dy0,u OF dox0, doyo-

3.14 Beam waist separation

3.141
astigmatic waist separation
Az,
axial distan¢e between the beam waistlocations in the orthogonal principal planes of a beam possepsing
simple astigmatism

[SOURCE: IS0 15367-1:2003, 3.3.4]
Note 1 to entfy: Astigmatic waist separation is also known as astigmatic difference.

3.14.2
relative astigmatic waist separation
Az,
astigmatic Waist separation divided by the arithmetic mean of theRayleigh lengths zrx and zgy,

20z
Az —1 7%

‘re T ZRy

3.15

coherence
characterisfic of an electromagnetic wave where there is a constant phase relationship betyween
each point

3.15.1
temporal cpherence
characterisfic of the correlation ofithe phases of an electromagnetic wave for different times at the
same locatign

3.15.2
spatial cohgerence
characteristic of the cogrelation of the phases of an electromagnetic wave at different locations gt the
same time

3.16
coherence length
lc
distance in beam direction within which the radiation emitted by the laser retains a significant phase
relationship

Note 1 to entry: It is given by c/Avy where c is the velocity of light and Avy is the frequency bandwidth of the
emitted laser light.

3.17

coherence time

Tc

time interval within which the radiation emitted by the laser retains significant phase relationship

Note 1 to entry: It is given by 1/Avy, where Avy is the frequency bandwidth of the emitted laser light.

8 © IS0 2016 - All rights reserved
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device efficiency

nt

ratio of the total power (energy) in the laser beam to the total input power (energy) including all

subo

rdinate systems

3.19 Divergence angles

3.19.

1

divergence angle

0y 0

X 1L 0\/ LL

{(enci
incre

Note
Cross
y-dirg

Note
EXAN

Note
does

Note
appr

3.19
dive
04, 0
(secd
cone

Note
Cross|
y-dir
Note

does

Note
appr

3.20
effeq
ratio|

cled power (energy)) full angle formed by the asymptotic cone of the envelope (o1
asing beam width

1 to entry: For a circular cross-section, the beam width is given by the beam diameter-d,. For
-sections, the divergence angles are separately determined by the corresponding‘beam wi
pctions, dy,y, dy,u, respectively.

D to entry: When specifying divergence angles, subscripts shall be used to.indicate the relevant
(PLE Ox,50 indicates that beam width dy 50 has been used.

B to entry: The definition of the coordinate systems as describedhére as well as the beam widt
hot include the case of general astigmatism.

4 to entry: For clarity, the term “divergence angle” is always used in combination with the sy
priate subscripts: O, Oy, Ogy or Oy, Ox y, Oy,

2
gence angle

24 Qay

nd moment of power (energy) density‘distribution function) full angle formed by the
of the envelope formed by the increasing beam width

1 to entry: For a circular cross-section, the beam width is given by the beam diameter d,. For
-sections, the divergence anglés are separately determined by the corresponding beam wi
pctions, dgy, dgy, respectively.

D to entry: The definitien,of the coordinate systems as described here as well as the beam widt
hot contain the case of-general astigmatism.

3 to entry: For clarity, the term “divergence angle” is always used in combination with the sy

priate subscripts: g, Ogx, Ogy Or Oy, Oy, Oy,

tive f-nhumber
offocal length of an optical component to the beam diameter d, at that component

med by the

non-circular
dth in x- and

beam width.

hs definitions

rmbol and its

asymptotic

non-circular
dth in x- and

hs definitions

rmbol and its

3.21

average energy density
Hl,lr HO'

total

3.22

energy of a beam divided by its cross-sectional area 4, or A,

pulse energy

Q

energy in one pulse

© ISO

2016 - All rights reserved
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3.23
energy density

H(xy)
beam energy which impinges on the area 64 at the location (x,y) divided by the area 64

Note 1 to entry: Energy density is physically equivalent to radiance exposure. Both are measured in joules per
unit area. Energy density is generally used to describe the distribution of radiation within a beam, whereas
radiance exposure is generally used to describe the distribution of radiation incident upon a surface.

Note 2 to entry: See ISO 13694:2015, 3.1.2.1.

3.24

far field
radiation figld of a laser at a distance z from the beam waist which is much greater than the Raylleigh
length zg

3.25

laser
amplifying medium capable of generating coherent radiation with wavelengths up.to'l mm by means of
stimulated ¢mission

Note 1 to entfy: See Figure 1 and Annex A.
Note 2 to entfy: The term “laser” is an acronym for “light amplification by stimulated emission of radiation.

3.26
continuous{wave laser
cw laser
laser continpiously emitting radiation over periods of time greater than or equal to 0,25 s

3.27
pulsed laser
laser which jemits energy in the form of a single pulse or a train of pulses where the duration of a pulse
isless than P,25 s

3.28
laser assembly
laser devicg together with specifig, normally optical, mechanical and/or electrical or electro-optical
system components for beam hapdling and forming

Note 1 to entfy: See Figure 1 apd. Ahnex A.

3.29
laser beam
spatially dirjected laser radiation

3.30
laser device
laser where the radiation is generated, together with essential additional facilities (e.g. cooling, power
and gas supply) that are necessary to operate the laser

Note 1 to entry: See Figure 1 and Annex A.

3.31
laser efficiency

L
ratio of the total power (energy) in the laser beam to the total pump power (energy) that is directly

supplied to the laser

3.32
laser radiation
coherent electromagnetic radiation with wavelengths up to 1 mm, generated by a laser

10 © IS0 2016 - All rights reserved
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3.33
laser unit
one or more laser assemblies together with handling, measurement and control systems

Note 1 to entry: See Figure 1 and Annex A.

3.34

lifetime

interval (time or number of pulses) over which a laser device or a laser assembly maintains the
performance characteristics specified by the manufacturer

Note 1 to entrv: Conditions of use. service and maintenance are cpp(‘ifipd bv the manufacturer

3.35
longjtudinal mode
eigeniffunction of the electric field distribution within a resonator of length L along the [direction of
proppgation of the electromagnetic wave

Note|l to entry: The longitudinal mode number q = 2n(A) L /A, where n is the refractive index of|the medium,
desciibes the number of half-wavelengths in the cavity path length.

3.36
tranpverse mode
eigenfunction of the electric field distribution within the resonator or of the power (enefrgy) density
distrjibution of the laser beam perpendicular to the direction.of\propagation of the electromggnetic wave

Note [1 to entry: For rectangular symmetry, the numbers m and n account for the nodes in the field distribution
in the¢ x- and y-direction, perpendicular to the direction of‘\propagation of the electromagnetic wgve (Hermite-
Gaus$ modes).

Note |2 to entry: The 01* mode is a linear combination of equal amounts of the rectangular 10 and 01 modes
providing a circular symmetry with a node in thegentre.

Note[3 to entry: For cylindrical symmetry,)p and I account for the radial and azimuthal nodes (Laguerre-
Gauss modes).

3.37
polarization
restriction of electromagneticwave motion to certain directions

Note|l to entry: This is afdndamental phenomenon which can be explained by the concept that eleftromagnetic
radiation is a transver$e wave motion, i.e. the vibrations are at right angles to the direction of propagation. It is
custgmary to consider,these vibrations as being those of the electric field vector.

3.38
circular polarization
descfiption of a radiation wave in which the electric vector is of constant amplitude fand rotates
about€he direction of propagation at a frequency equal to the radiation frequency in a hgmogeneous
opticat medium

3.39

elliptical polarization

description of a radiation wave in which the electric vector rotates at the radiation frequency but varies
in amplitude in a homogeneous optical medium

Note 1 to entry: The terminal point of the electric vector describes an ellipse.

3.40
linear polarization
description of a radiation wave in which the electric field vector is at a fixed azimuth

Note 1 to entry: Itis confined to a plane containing the direction of propagation of the radiation in a homogeneous
optical medium.
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Note 2 to entry: A laser beam is called “linearly polarized” if the degree of linear polarization is greater than 0,9
and the polarization direction is constant over time.

3.41
degree of linear polarization

ratio of the difference to the sum of beam powers P (energies @) in two orthogonal directions of
polarization

p:PX—Py orp:QX_Qy
P +P Q. +0
J “a J

Note 1 to enfry: The directions x and y are chosen as those for which the beam power (energy) is attenpated
minimally or maximally, respectively, after transmission through a linear polarizer. The direction¥,for yhich
the beam att¢nuation after transmission through a linear polarizer is minimal, is the polarizationwdiréction].

3.42
partial polarization
state in which a beam of radiation, whether originating from a natural or artificial source, is neither
completely polarized nor completely unpolarized

Note 1 to entry: A partially polarized beam can be regarded as being composed.0f two components, one poldrized
and the otherf unpolarized.

Note 2 to entfy: A laser beam is called “partially linearly polarized” if theidegree of linear polarization is gieater
than 0,1 and the polarization direction is constant over time.

3.43
randomly polarized radiation
radiation thpat can be considered as the composition of two orthogonal linearly polarized waves of fixed
directions whose amplitudes vary randomly over time with respect to each other

3.44
average power density
Ey Es
total power|of a beam divided by its cross*sectional area 4, or A4

3.45
cw-power
P

power outpiit of a cw-lasep

3.46
power density

E(xy)
beam power which impinges on the area 64 at the location (, y) divided by the area 64

Note 1 to entry: Power density is physically equivalent to irradiance. Both are measured in watts per unit area.
Power density is generally used to describe the distribution of radiation within a beam, whereas irradiance is
generally used to describe the distribution of radiation incident upon a surface.

Note 2 to entry: See ISO 13694:2015, 3.1.1.1.

3.47

pulse power

Py

ratio of the pulse energy Q to the pulse duration ty
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3.48
aver
Pay

prod

3.49

ISO 11145:2016(E)

age power

uct of the average pulse energy @ and the pulse repetition rate fp

peak power

maximum of the power-time function

3.50

puls
TH
time

3.51
109

T10
inten

3.52
puls

Jp

num

3.53
relaf
RIN

R(f)

quot

to a firequency band of unit width

Note
inten|

3.54

quantum efficiency

ne
ratio|

invel

3.55
Rayl

k(f) =

- | &3
Uuul duivil

interval between the half peak power points at the leading and trailing edges of @ 'pulg

p-pulse duration

val between the first and last times when the pulse reaches 1/10 of the peak power

P repetition rate

ber of laser pulses per second of a repetitively pulsed laser

ive intensity noise

ent of the radiant power mean square fluctuations to the mean square radiant power,

(ap0?) |
(per?) Af

1 to entry: The relative intensity noise R(f) or RIN as defined above is explicitly spoken as
Kity noise spectral density”, but usually simply referred to as RIN.

of the egergy of a single laser photon to the energy of a single pumping photon whic
sion inzan’optically pumped laser

[¢)

normalized

the “relative

h causes the

eighlength
X

ZR, ZRx» ZRy
distance from the beam waist in the direction of propagation for which the beam diameter or beam

widths are equal to \/5 times their value at the beam waist

Note 1 to entry: For the Gaussian fundamental mode:
2
— ﬂdO'O
Zp =———
42
Note 2 to entry: Generally, the formula zp = dGO /@a is valid.
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3.56

spectral bandwidth

AA, Av

maximum difference between the wavelengths (optical frequencies) for which the spectral power
(energy) density is half of its peak value

3.57

stable resonator

resonator with two terminating mirrors, the paths of the paraxial rays of which remain within the
resonator for an infinite number of round trips

3.58
unstable rgsonator
resonator with two terminating mirrors, the paths of the paraxial rays of which escapé from the
resonator after a finite number of round trips

Note 1 to entfy: One axial ray stays in the resonator as long as diffraction is neglected.

1
2
3 ;$
4 6 7 10
5
A
A A
8 9
@

Key
1 lasdr unit 6 beam-guiding device (mirrors, fibres, lenses)
2 lasdr assembly 7 beam-forming device (telescope, focusing)
3 laser deyvice 8 measurement and control
4 laser 9 handling units (robot, workpiece, positioning)
5 supply (power, cooling) 10 workpiece

NOTE1 This example is taken from materials processing.
NOTE 2  The safety equipment that is usually required is not included here.

NOTE 3 See Annex A.

Figure 1 — Illustration of the terms laser, laser device, laser assembly and laser unit
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Annex A
(informative)

Explanation of the difference in terminology between IEC 60825-1

and ISO 11145

given in IEC 60825-1. ISO and IEC have discussed this difference and agree that it reflectsf
purppses for which the two standards were developed.

The [EC 60825-1 vocabulary was developed on the basis of the applicability ofthe safe
to mianufacturers of products that are sold to end users, and not to follow*en manufa
incoifporate lasers and laser systems into a higher level of assembly forsale to an en
purpose of IEC 60825-1, Clause 2 is to make the manufacturer of end-userproducts, “laser
incofporating lasers responsible for complying with the safety.fequirements of IF
Additionally, the safety requirements are more extensive for “lasers™ with attached poy
Hende the term “laser system” was established to distinguish from “laser”. The IEC terms w
from| national laser safety standards, and have been adopted into numerous national and i
safetly standards, indicating that the terms are appropriate for'the standards incorporating

The [ISO vocabulary was developed with the intention”of producing absolute definit
hierdrchical stages of laser equipment. Because the AEC vocabulary is explicitly depend
happens to the laser equipment in the future, it does not satisfy the ISO requirement of bei
The JEC definitions for “laser system” and “laser product” are not part of the ISO terminolo

br system: a laser in combination with an appropriate laser energy source with
ional incorporated components”.

“Las{
addit

vocabulary
he different

ty standard
rturers who
d user. The
product(s)”,
tC 60825-1.
Ver sources.
ere adopted
hternational
them.

ions of the
bnt on what
ng absolute.
cy. They are

is intended
for use as a

or without
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