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The basic directions in the development of picoseconds laser ultrasonics, a research field
related to all-optical generation and detection of picosecond acoustic pulses) are
reviewed. They include the studies of physical mechanisms of acoustical phonons
generation by laser radiation (thermoelasticity, deformation potential, inverse
piezoelectrical effect, electrostriction, etc.), development of a variety of optical methods
for acoustic wave detection (reflectometry, picosecond interferometry, beam deflection
technique, picosecond ellipsometry, etc.) and the extension of the domain of possible
applications. Some fruitful results of our long-term collaboration with Hokkaido
University are presented. In parallel the research activities in the University of Maine
on the mechanisms sound generation in the vicinity of a metal/dielectric phase
transition and in semiconductors, on the generation of picoseconds shear acoustic pulses,
and on the detection of vibrations of thin films will be described.
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