Laser Technical Notes

How to Select the Appropriate Barrier for Your Laser Application
Determining the proper curtain style for a laser application depends on a number of factors, primarily the “irradiance quotient” or power of the laser. The example below may help clarify the steps taken to determine the  proper barrier. We are interested in determining the “irradiance” at locations prior to optical enhancement and after.


Common Laser Protection formulas
Laser Information
The important laser standards are the ANSI Z136 and the CDRH Laser Product performance standard. The ANSI Z136.1 Safe Use of Lasers provides information on laser classifications, safety calculations and measurements, hazard control measures, recommendations for laser safety officers, and training requirements. This standard is designed to give laser users the information needed to develop a comprehensive safety program.

For laser manufacturers, the important standard is the regulation of the Center for Devices and Radiological Health (CDRH) and the FDA, which regulates product performance. All laser products must be certified by their manufacturer as meeting certain CDRH product performance safety standards. Every laser must contain a label indicating compliance with the CDRH standards and denoting the laser hazard class.

Common Laser Safety Formulas
AVERAGE POWER (in watts) = [PULSE ENERGY (in joules)] x [PULSE REPETITION RATE (in hertz)] OR

AVERAGE POWER (in watts) = [PEAK POWER (in watts)] x [PULSEWIDTH (in second)] x [PULSE REPETITION RATE (in hertz)]

PULSE ENERGY (in joules) =

[PEAK POWER PULSE (in watts)] x [PULSEWIDTH (in second)]

OPTICAL DENSITY (OD) (unit less) = log10 [ I0 / MPE]

CIRCULAR SPOT SIZE = [0.785] x (diameter) 2
TEMPERATURE CONVERSION FORMULAS 

0C = 5/9[0F - 32] and 0F = 9/5 (0C) + 32

Millimeters to Inches Equivalents

1 mm = 0.039 in 12 mm = 0.472 in 24 mm = 0.944 in

2 mm = 0.079 in 14 mm = 0.551 in 25 mm = 0.984 in

4 mm = 0.157 in 16 mm = 0.630 in 25.4mm = 1.0 in

6 mm = 0.236 in 18 mm = 0.709 in

8 mm = 0.315 in 20 mm = 0.787 in

10 mm = 0.394 in 22 mm = 0.866 in

	AREA CONVERSIONS 

	TO
	(IN)2
	(FT)2
	(CM)2
	(M)2 

	FROM
	 
	 
	 
	 

	(IN)2
	1.
	6.94 x 10-3
	6.452
	6.45 x 10-4

	(FT)2
	144
	1.
	929 
	9.29 x 10-2

	(CM)2
	1.55 x 10-1
	1.08 x 10-3
	1.
	1 x 10-4

	(M)2 
	1.55 x 103
	10.76
	1 x 104
	1.


Glossary
Selected Laser Definitions
¥ Aperture-opening that radiation can pass through
¥ Divergence-the angle at which the laser beam spreads
¥ Energy-capacity for doing work

¥ Infrared radiation-consists of wavelengths ranging from 0.7 micrometers (um) to 1 millimeter (mm)

¥ Joule-a unit of energy

¥ Laser-acronym for Light Amplification by Stimulated Emission of Radiation

¥ LSO-laser safety officer

¥ MPE-maximum permissible exposure. It is the level of laser radiation to which an unprotected worker may be exposed without suffering hazardous biological effects.

¥ NHZ-nominal hazard zone. It is the space within which the level of laser radiation exceeds the MPE

¥ Power-rate at which energy is delivered to target

¥ Prf-pulse repetition frequency

¥ Protective housing-enclosure that surrounds and contains the laser

¥ Pulsed laser-a laser that delivers energy either in a single pulse or multiple pulses.

¥ Radiant exposure-surface density of energy received by target and is expressed in units of joules per square centimeters.

¥ Specular reflection-mirrorlike reflections

¥ Transmission-passage of optical radiation through matter 

¥ Ultraviolet radiation-consists of wavelengths ranging from 0.1 to 0.4 um

¥ Visible radiation-consists of wavelengths ranging from 0.4 to 0.7 um

¥ Watt-unit of power. 1 watt equals 1 joule/second

¥ Wavelength-distance between two successive points on a periodic wave. 

