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In several laser-driven IFE power plant designs, metal mirrors are proposed as the final optical element that provides precise illumination of the DT fusion targets by the incident beams.  Exposure to a variety of threats, including prompt neutron and gamma fluxes, x-ray and ionic emissions, and contamination from condensable target and chamber materials, could cause damage to the mirror resulting in increased laser absorption, beam quality degradation and reduced laser-induced damage threshold.  In this paper, we analyze the mirror reflectivity changes and wavefront distortions incident on the target using several modeling approaches, depending on the nature and size of the damage.   We have developed a four-layer Fresnel solver to quantify the dependence of reflectivity on the thickness of surface contaminant and mirror protective coating, and their material properties, for a relevant range of incident angles.  With a lossy contaminant like carbon, it is found that reflectivity decreases with thickness mainly due to surface dissipation, but this deleterious effect is diminished towards grazing incidence.  The usual reflectivity degradation due to internal interference effects in the protective coating have also been analyzed in detail.  We will use ray tracing techniques to assess wavefront distortions when the surface defect size is large compared to the incident wavelength.  Deformation shapes typical of swelling due to neutron, thermal and gravity loads will be studied.  For defect size small with respect to a wavelength, we have used Kerchhoff’s wave scattering theory to evaluate degradation of the beam performance.  For a damaged surface characterized by Gaussian statistics, we found that the average damage size needs to be much less than one tenth of the wavelength to avoid loss of beam intensity at 80o grazing incidence.  The corresponding far-field wavefront distortion at the target will be calculated and reported. 
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