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The general aim of our studies was to determine the damage threshold of molybdenum (Mo) 
and stainless steel (SS) mirrors. In our study, it was anticipated that the laser beam would 
provide the maximum fluence that the mirror surfaces could withstand without affecting the 
reflectivity properties. A high repetition rate Nd-YAG laser (20 kHz, 1.06 µm, 120 ns) was 
applied. The experimental one-pulse (2.3 J/cm2 for SS and 6.5 J/cm2 for Mo) and multi-pulse 
(1.4 J/cm2 for SS and 3.1 J/cm2 for Mo) heating damage thresholds were obtained.  

The 3D analytical model was developed to estimate the surface temperature increase resulting 
from the pulsed repetition rate laser heating of metal samples. The analytical solution results 
and those obtained with the numerical simulation were in a good agreement. Thus, the 
analytical model may be regarded suitable for rapid calculation of surface temperature after 
repetitive pulsed laser heating.  

The analytical model was complemented by the models where the temperature dependent 
absorptance and multiple pulse damage based on plastic deformations accumulation were 
taken into account. The experimental one-pulse and multi-pulse heating damage thresholds 
were in a good agreement with the theoretical ones. Thus, our models are applicable for an 
adequate description of a high repetition laser heating and metal mirrors damaging. 

The experimental results on damage thresholds of the mirrors and the developed models of 
laser heating may be applied to choose an optimal laser cleaning regime and to avoid mirrors 
damage. 
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