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Table E.1 – Maximum radiance of a dif fused source for Class 1 

Wavelength  
nm 

Radiance 

W⋅m-2⋅sr-1 

Radiance 

W⋅cm-2⋅sr-1 

430 10 000 1,00 

450 10 000 1,00 

460 15 848 1,58 

465 19 952 2,00 

470 25 119 2,51 

480 39 811 3,98 

505 48 316 4,83 

520 48 316 4,83 

555 48 316 4,83 

565 48 316 4,83 

595 48 316 4,83 

610 48 316 4,83 

625 48 316 4,83 

645 48 316 4,83 

660 48 316 4,83 

660 48 316 4,83 

700 48 316 4,83 

750 60 826 6,08 

800 76 576 7,66 

850 96 403 9,64 

900 121 365 12,14 

950 152 789 15,28 

1 000 192 350 19,24 

1 050 241 580 24,16 

1 100 241 580 24,16 

1 150 241 580 24,16 

Figures in italics indicate retinal photochemical hazard limits. 

 

E.3 Rationale 

The radiance values are calculated using IEC/ICNIRP MPE levels. As MPEs are generally 

expressed in terms of radiant exposure (J⋅m-2) or irradiance (W ⋅m-2), it is necessary to 

convert the MPE values to radiance (W ⋅m-2⋅sr-1). The radiance values are then plotted as a 
function of wavelength.  

For MPEs expressed as irradiance, the following method to calculate radiance was used. 
Radiance is defined as: 

 
Φ

Ω θ
=

⋅ ⋅
L

A

d

d d cos
 (E.1) 
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where Φ is the radiant power, Ω is a unit of solid angle with the vertex at the measurement 
plane of the irradiance, and A is the area over which irradiance is defined. MPEs are 
frequently expressed in terms of irradiance, which is defined as  

 
Φ

=E
A

d

d
  (E.2) 

Substituting Equation E.2 into Equation E.1 yields radiance as a function of irradiance: 

 Ω θ
=

⋅
E

L
d

d cos
  (E.3) 

We need to find the solid angle Ω and viewing angle θ. Substituting the following equation for 

Ω: 

 

2

4

αΩ π
=  (E.4) 

and assuming the worst-case viewing angle where θ = 0° (the viewer is looking directly into 
the beam), Equation E.3 reduces to 

 2

4

α
=
π

E
L  (E.5) 

For MPEs expressed as radiant exposure a slightly different method was used. Radiant 
exposure is defined as 

 
A

Q
H

d

d
=  (E.6) 

where Q is radiant energy expressed in Joules. Dividing by time yields 

 
tA

Q

t

H

dd

d

d ⋅
=   (E.7) 

As radiant power is expressed as 

 Φ =
d

d

Q

t
 (E.8) 

Equation E.8 can be substituted into Equation E.7, yielding 

 

Φ
=

H

t A

d

d d  (E.9) 

Returning to Equation E.1, we substitute equation E.9 to yield 
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Ω θ

=
⋅ ⋅

H
L

t

d

d d cos
 (E.10) 

Again substituting equation E.4 and assuming the worst-case scenario of θ = 0°, we obtain 

 α
=
π

H
L

t2

4
  (E.11) 

For the calculations, we assumed a worst-case scenario of a 100 mrad angular subtense for 
an exposure duration of 100 s. The results are listed in Table E.1 and plotted in Figure E.1. 
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Annex F 
(informative) 

 
Summary tables 

 

Table F.1 summarizes the physical quantities referred to in this Part 1, and gives the unit (and 
the symbol for the unit) used for each of them. The definitions of the SI base units are taken 
from ISO 80000-1. The units and symbols are taken from IEC 60027-1. Table F.2 summarizes 
the manufacturer’s requirements. 

Table F.1 – Summary of  the physical  quant i t ies used in th is Part  1 

Quanti t y Name of uni t  Uni t  symbol  Def in i t ion  

Length metre m The metre is the length of the path travelled by light in 
vacuum during a time interval of 1/299 792 458 of a 
second 

 millimetre mm 10–3 m 

 micrometre µm 10–6 m 

 nanometre nm 10–9 m 

Area square metre m2 1 m2 

Mass kilogram kg The mass equal to the mass of the international 
prototype of the kilogram 

Time second s The duration of 9 192 631 770 periods of the radiation 
corresponding to the transition between the two 
hyperfine levels of the ground state caesium-133 atom 

Frequency hertz Hz The frequency of a periodic phenomenon equal to one 
cycle per second 

Plane angle radian rad The plane angle between two radii of a circle which cut 
off on the circumference an arc equal in length to the 
radius 

 milliradian mrad 10–3 rad 

Solid angle steradian sr The solid angle which, having its vertex in the centre 
of a sphere, cuts off an area of the surface of the 
sphere equal to that of a square with sides of length 
equal to the radius of the sphere 

Force newton N 1 m⋅kg⋅s–2 

Energy joule J 1 N⋅m 

Radiant 
exposure 

joule per square 
metre 

J⋅m–2 1 J⋅m–2 

Integrated 
radiance 

joule per square 
metre per steradian 

J⋅m–2⋅sr–1 1 J⋅m–2⋅sr–1 

Power watt W 1 J⋅s–1 

 milliwatt mW 10–3 W 

Irradiance watt per square metre W⋅m–2 1 W ⋅m–2 

Radiance watt per square metre 
per steradian 

W⋅m–2⋅sr–1 1 W ⋅m–2⋅sr–1 

NOTE For convenience, multiples and submultiples of units have been included where appropriate. 
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Annex G 
(informative) 

 
Overview of associated parts of IEC 60825 

 

The associated parts of IEC 60825 are intended for use in conjunction with the basic standard 
IEC 60825-1. Each part covers a defined scope and provides additional normative and 
informative guidance to enable the manufacturer and user to correctly classify and use the 
product in a safe manner by taking account of the particular conditions of use and 
competence/training of the operator/user. The information covered may include rationale, 
examples, clarification, methods, labelling, and any additional limits and requirements. See 
Table G.1. 
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