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Understanding GHz surface acoustic waves (SAWs) is critical for advancing nondestructive 

testing and material characterization in applications like semiconductor wafers and optical 

crystals. Traditional SAW measurement methods often rely on time-consuming point-based 

techniques, requiring multiple scans to capture angularly resolved wave propagation. This 

study employs a fast, full-field imaging approach using ultrafast pump–probe microscopy 

with subpicosecond infrared laser pulses in the ablation regime. This method captures angular 

propagation velocities of Rayleigh SAWs and high-velocity pseudo-SAWs in fused silica and 

x-cut quartz. Reflectivity modulations were recorded using a high-resolution sCMOS camera, 

enabling an observation of wavefront dynamics over a time delay range of 6–11.5 ns. The 

results matched finite element simulations, achieving relative errors between 2–5%. From the 

measured wave velocities, key material parameters such as Young’s modulus and Poisson’s 

ratio were derived in excellent agreement with literature values. This technique demonstrates 

potential for faster, accurate material characterization. 
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