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 Appendix X – Sample Calculations

The following sample calculations give an indication of some of the important factors needed to be taken into consideration when dealing with Class 3B or Class 4 laser systems. For a more thorough and complete set of calculations, please refer to  “AS/NZS IEC 60825.1:2011 : Safety of laser products - Equipment classification and requirements” and “AS/NZS IEC 60825.14:2011 : Safety of laser products - A user's guide”. Note that the calculation of AELs and MPEs for pulsed lasers is non-trivial. Contact the LSO for assistance.
Find the Output Irradiance of a 10 W laser with a 1 cm beam diameter.

Applicable equations:


E 
=

P ÷ A


A 
= 
πr2 = πd2 ÷ 4

Where:


A 
= 
area of beam


d 
= 
diameter of beam


E 
= 
beam energy


P 
= 
beam power


r 
= 
radius of beam

Given:


P 
= 
10 W


d 
= 
1 cm

Calculation:


E 
= 
10 W ÷ [π(1 cm)2 ÷ 4]



= 
10 W ÷ 0.785 cm2


= 
12.7 W/cm2
Find the Ocular Maximum Permissible Exposure (MPE) for a continuous wave Argon Laser (λ = 488 nm) for an exposure duration of 0.25 s.

Applicable Equation:


MPE
=
1.8 t3/4 mJ/cm2 (see AS/NZS 2211.1:2004)

Given:


λ 
= 
488 nm


t 
= 
0.25 s
Calculations:


MPE
=
1.8(0.25)3/4 mJ/cm2



=
0.64 mJ/cm2
To convert to mW/cm2 divide by the exposure time:


MPE
=
0.64 mJ/cm2 ÷ 0.25 s 



=
2.55 mW/cm2
Find the optical density required for laser protective eyewear for the MPE calculated in the question above (CW operating at λ = 488 nm) if the worst case exposure is 3.8 W/cm2?

Applicable Equation:


OD

=
log10(H0/MPE)

Where:


OD

=
Optical density of laser protective eyewear at a specific wavelength


H0

=
Anticipated worst case exposure





(usually expressed as W/cm2 for CW sources and J/cm2 for pulsed sources)


MPE
=
‘Maximum Permissible Exposure’ expressed in units identical to H0
Given:


MPE
=
2.55 mW/cm2

H0

= 
3.8 W/cm2 = 3800 mW/cm2
Calculations:


OD

=
log10(3800 mW/cm2 ÷ 2.55 mW/cm2)




= 
log10(1490.2)



 
= 
3.2 (at λ = 488 nm)
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