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Scattering Absorption
Heat diffusion
Convection

Power in Power out
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Power in < Power Out
Blue light damage
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Photoallergic

Power in < Power Out
Imunologically mediated
Photochemical damage

Reaction without relationship to parameters of the radiant exposure
Determined by biological immune reaction
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Thermal retinal hazard (Lund 2006)
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Thermal- Photovaporization

Power in >> Power out, water

Typical parameters (Argon green: 514.5 nm)
Spot size: 100 m
Power on the eye: 0.6 W
Iris irradiance: 6 kW/m2

Pulse duration: 0.1 s
Radiant exposure: 0.6 kJ/m2
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Thermal- Carbonization

Typical parameters (CO2: 10.6 m)
Spot size: 1 mm2 (Diam. 0.6 mm)
Power on the skin: 100 W
Irradiance on the skin: 1x108 W/m2

Pulse duration (CW): 1 s
Radiant exposure: 1x 108 J/m2

Power in >> Power out, no water
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Typical parameters (ArF: 193 nm)
Spot size: 0.2 mm2 (Diam. 0.5 mm)
Irradiance: 1.3 x1014 W/m2

Pulse duration: 15 ns
Radiant exposure: 2 x106 J/m2

Pulse energy: 400  mJ
1 puls = 0.2 m ablation along the beam 

Power in >>> Power, expansion space
Thermal - Photoablation
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Photodisruption

Typical parameters
- Pulse width: 5 ns
- Spot size: 1 m2 
- Irradiance: 1 x1019 W/m2

- Pulse energy: 50 mJ 

Primary shockwawe
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Optical radiation issue interaction

Photoimmunology
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