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Which source of light is more dangerous to
human?

Sun or 100 W Lamp or 1 mW laser ?




WHY ARE THE LASERS RISKY?W

Intensity .... ?

Source SUNLIGHT LAMP LASER
Maximum intensity at ground level 1 1 1
(mW/mm?)

Power density on the retina (W/mm?) 0.1 0.15 300

Potential Hazard Level 1 1.5 300



Mechanism involved In
both situations are the
same
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Point Light Source

1 Milliwatt Laser



WHY ARE THE LASERS RISKY?

Intensity .... ?

Extended and Point Source Power Density at the Retina
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Wavelength .... ?

Wavelength

Visible and

NIR

UV and FIR

Near UV

Ocular Damage
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WHY LASERS ARE RISKY?
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Laser Accidents W

Monkey cornea immediately (left) and six weeks (right) following ablation of
a 3.1 mm? disk in the cornea with the excimer laser at 193 nm.

Normal Human Skin with burn and teeth enamel due to the
irradiation of infrared lasers (1064 nm, 100 mJ, 10 ns). Increase in

laser incidents




Optical Limiters

Low intense imm=====»  Low intense

High intense II‘ Low intense

Optical limiters are SMART
MATERIALS designed to have
high transmittance for low level
inputs while blocking the
transmittance for high intensity
laser beams.

Output fluence

low laser pulse
intensity high intensity
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Physical processes causing optical limiting effects
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Z-Scan Technique

Optical Limiter
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Normalized Intensity

Saturable Absorption (SA)

Position

Z-scan — Open aperture

Energy Ratio Meter
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M. Sheik Bahae et . al. IEEE ].Quantum Electron,vol.21, pp.26,760(1990)
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Z-Scan Technique
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Z-Scan Technigue — NLR Mechanism

Sample is far from the focus - intensity in the sample is small - energy transmitted
through the aperture - approximately constant.

Imagine, a sample with positive lensing effect. For z < 0; this lensing causes the
beam to come to focus earlier, so that it diverges more rapidly in the far field. The
result is that the aperture transmittance decreases.

On the other hand, for z > 0; the positive lensing causes the beam divergence to
decrease, resulting in an increased aperture transmittance. The net Z-scan yields a
dispersion-shaped transmittance valley-peak curve.
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Obviously, a negative n, material will produce a similar curve, but with the peak and
valley reversed about z = 0, that yields a peak-valley curve.
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