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In large-scale solid-state laser facilities a low output beam divergence and high output energy are required to achieve high intensities when focusing the radiation on a target. The large-scale laser facility LUCH, as well as other similar solid-state laser systems, exhibits wavefront aberrations. Wave front aberrations arise from the static and "thermal" inhomogeneities of the refractive index in optical elements of the amplification path. As is known, wavefront aberrations increase the divergence and impair the quality of focusability.

Wavefront aberrations of the LUCH facility have been compensated using an adaptive system, which consist from the 21-elements bimorph piezoelectric deformable mirror with axially symmetric geometry, the Hartmann wavefront sensor, based on diffraction phase plates, fabricated on kinoform technology and the control unit. The frequency of closed-loop operation is 2 Hz. An adaptive system has been tested at the laboratory setup. Wavefront aberrations of model glass plate with irregular structure have been decreased by a factor of ~7 from RMS=0.97 µm to RMS=0.13 µm. At the LUCH facility an adaptive system has reduced wave front aberrations of the amplification path from RMS=2.14 µm to RMS=0.44 µm. Brightness of radiation on a target has increased by a factor of 4. Theoretical and experimental researches have been carried out to define deformable mirror requirements for achievement of preset value RMS=0.18 µm.
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