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Multi-scale dynamic effects accompanying table-top interaction of sub-relativistic ultrashort laser pulses with  material surfaces in femtosecond laser ablation (FLA) regime are overviewed as consequent steps of 1) thermionic electron emission, charging surface to initiate its plasma emission as double electric layer, 2) ultrafast electron/energy transport and energy transfer into a lattice, generationof superstrong, Mbar-level shock waves and supercritical fluid expulsion [1]. FLA applications in shock-wave surface peening of materials and fabrication of functional nano-and microstructured coatings are discussed.
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