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We investigate the interaction between high frequency surface acoustic waves and periodic microstructured
patterns that form phononic crystals. The experimental method combines an optical pump-probe setup with
interferometric detection and provides picosecond temporal and micron spatial resolutions. Surface acoustic
waves with frequency components up to 1.3 GHz are imaged in real-time propagating over the periodic
metamaterial. We used a DRIE (deep reactive ion etching) process to fabricate 2D air-silicon phononic
crystals in the form of a square lattice. We present real-time animations of surface acoustic waves scattered
by the phononic crystals. In particular we describe the frequency and angular dependence of the surface
acoustic wave reflection from a 2D phononic crystal boundary. Fourier analysis allows us to reveal details of
the acoustic band structure including gaps. The presence of such phononic band gaps enables us to visualize
surface acoustic waves in waveguides, cavities and other phononic circuits at GHz frequencies.
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