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Overview

Anatomy & Physiology of Vision
Laser Hazard Factors

Laser Effects & Eye Injuries

Resources & Credits




Eye Anatomy

Corneaodclear exterior
Pupil dadjusts aperture for light
Lens dfocuses light on retina

Retina d nerves responsible for vision




Eye Anatomy
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Eye Anatomy

3 Retina
A Nerves / vessels light receptors

A Conesoin Macula A color/detailed sight
3 Blue (475 nm) Green (510 nm) Red (650 nm)

A Rodso Peripheral A motion/night vision
3 Optic Nerve

AResponsi bl e for obl
A Transmits signals from retina to brain
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Visible Light Spectrum
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Retina

AIR TRANSPORT ASSOCIATION



Physiology

3 Brain perceives visible light
3 Eye exposed to IRdvisible - UV
3 Eye 35x more sensitive (green vs. red)

3 Retina damaged by IR energy / heat
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Light Wavelength

3 UV 0280-400 nm
A Absorbed dlris, Lens, Cornea, A/ humor

3 Visible 0400 0 760 nm
A Impacts retina

3 Near IR0 760 01400 nm
A Absorbed by retina

3 Lasers produce full spectrum
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< 300 nm & >1400 nm
Absorbed by Cornea

Absorbed by:

Aqueous humor,
Iris, Lens, and

)< Vitreous humor
400 - 1400 nm %o

Absorbed by Retina —~a




Sensitivity by Wavelength

3 Perceived brightness o Equal Power

A Maximum near 550 nm (Green- Yellow)
ARed (630670 nm) 8 035 times less bright
A Blue similar to Green
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Wavelength (nm)

T O0 O0 T 11 0 O 8 OO0 | [TTTN N [TTTH N
1 4 %

@
Q
c
@

<
c
)
Q.
)

o

=

et
o)
c

2
)
>

2
&
>
>

=
>

=
@
c
)

N
@
N

L

10* LALL L LLYL

o o o

Ajanisuag aA3 aanejay




Physiology

3 Dark conditions

A Pupils dilate

A Use rods for low ambient light

A Use nonmacular vision

A Reduced visual acuity

A Increased sensitivity to bright light

A Red light enhances night adaptation
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Night vs. Day Vision
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Scotopic vision
(dark adapted)
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Photopic vision
(light adapted)
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Therapeutic Eye Uses of Lasers

3 Diabetic Retinopathy
3 Glaucoma
3 LASIK

3 Others







Diabetic Retinopathy
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Laser Hazard Factors

3 Laser Characteristics
3 Laser Usage
3 External Factors

3 Protective Measures




Laser Characteristics

3 Power Output

3 Wavelength

A Color (Visible light)

A IR / UV components (Non-visible)
3 Divergence

3 Pulse vs. Continuous
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