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Outdoor laser light shows



Outdoor laser light shows…

…NOT laser pointers
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“The Science of Lasers”



“The Science of
Laser Pointers and Handheld Lasers,

 of the Type that are
Misused by the General Public,

in 20 minutes”



WHAT  IS
LASER  LIGHT?



Visible 
light





Laser power
Beam spread

Color

LASER CHARACTERISTICS



Laser power

Milliwatts (mW)

LASER CHARACTERISTICS



Power range

1 to 1000 milliwatts (1:1000)



Beam spread or 
divergence

Milliradians (mrad)

LASER CHARACTERISTICS



10 mrad divergence

Typical handheld: 1-2 mrad











Beam color

LASER CHARACTERISTICS





HAZARDS
OF  LASER  LIGHT



Laser power
is not the same as

laser hazard



Power range

1 to 1000 milliwatts (1:1000)



√1000 = 31.6





Hazards for pilots

Visual interference hazards
 Eye injury hazards



Visual interference 
hazards



Cockpit view (no laser)



Distraction



Distraction demo



Glare & disruption



Glare demo



Temporary ashblindness



Flashblindness/afterimage
demo



Eye injury hazard



109 million people have had
strong laser light

in their eyes



Audience-scanning laser shows

Very common in Europe, Asia

Deliberate exposure to multi-watt laser beams
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Audience-scanning laser shows

30+ years of shows
109 million people exposed to lasers

11 billion flashes of laser light in their eyes
Exceeds safety standards (MPE) by 10, 20, 100 times



Audience-scanning laser shows

Result: 8 probable eye injuries in 30+ years,
out of 109,000,000 viewers

From continuous wave visible lasers



Eye injury demo



Lasers close-up
are very different from

lasers at a distance





Typical helicopter incident



Usually is NOT a steady glare
From FAA simulator video:



Hazard summary



Eye injury hazards

Secondary concern – injuries are very unlikely

Very few or no permanent retinal injuries

3-5 temporary injuries from 9400+ incidents



Visual interference hazards

Primary concern -- thousands of incidents

Can involve temporary eye effects

Concern during critical phases of ight



Critical phases of ight

Landing, takeoff

Critical maneuvers

Emergency situations

Helicopter low-level maneuvers and hovering



WHY PEOPLE
AIM  AT  AIRCRAFT



Some laser misusers



Why do average 
citizens aim at aircraft?

Why not cars (at the same rate)?



Aircraft
10 per night

Cars (at same rate)
3000 to 10000 per night



Beam
does not appear 

to reach
an aircraft





Planetary Boundary Layer

300-1000 yard altitude



Beam does not appear to reach

Think beam will hit bottom of aircraft

Think beam is a small dot



“I pointed the laser
at the helicopter
to see if it would reach”



“I wondered whether
the beam could hit
the belly of the plane”



“It doesn’t look like
 it shoots that far
into the sky”



“I did not realize
the effect it would have
on the pilot”



“I wanted to say ‘hello’
to the pilot”



WHAT  CAN
BE  DONE?



Laser pointer users

Education
Continued prosecutions



Laser sellers and 
manufacturers

Pre-sale education
 Labels





Food and Drug
Administration

Regulates lasers



Lawmakers

Enact well-crafted laws



Press

Help accurately inform



ILDA

LaserPointerSafety.com



Individual pilots

Learn how to recognize and recover
Consider protective eyewear



Laser protective eyewear
specically designed for pilots



Pilot groups, airlines 
and FAA

Mandate education, FAA video,
simulator training



Last line of defense

Accidents
Deliberate intent



Ban, restrict or tax 
lasers?



New South Wales

Approx. 25x reduction



United States

About 140 incidents per year



Laser Safety Tax

$5 per milliwatt





$32.99





$532.65



Similar to luxury, gas tax

Collected by IRS

No new FDA authority or funding

Sets prices back to pre-2000 levels



Thank you

Lasers provided by
AixiZ Service & Wicked Lasers



Questions?



(end)


