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Abstract The damage of optical elements is a main limiting factor for a large laser system. The understanding of
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damage mechanisms can promote system design., choice of operational parameters and technology development.
Thermodynamics damage of optical coatings induced by absorbing inclusions was studied based on thermal irradiation
coatings.

model. It is shown that the initial damage time of optical coatings during a laser pulse is very short and the most part
of the laser pulse generates larger damage. Considering the phase change of absorbing inclusion, we calculated the
gas pressure exerting on coatings due to the gas phase change of absorbing inclusion and discussed the possibility of
the macro damage of optical coatings. This model can well interpret the flat bottom pit damage morphology of optical
Key words thin film optics; absorbing inclusion; laser induced damage; thermal irradiation
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Fig. 1 Evolution of temperature rise of inclusion

with time
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Table 1 Main parameters used in calculation

o ) Host materials
Absorbing inclusion Pt

HIO,
Density /(g/cm*) 21.45 9.7
Melting point /K 2041 3080
Vaporation point /K 4098 4602
Heat capacity /[J/ (kg * K)] 130 144
Melting latent heat /(J/kg) 122000 113400
Vaporing latent heat /(J/kg) 2615400 2990000
Linear expansion coefficient /107° K 9.0 0.8
Young modulus /GPa 95 170
Poisson ratio 0.33 0.27
Pulse width /ns 8
Laser wavelength /nm 355
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Fig. 2 Damage morphology of flat bottom pit for

high-reflection film
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Fig. 3 Tllustration of vapor pressure exerting on film
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