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ABSTRACT 

All-optical photoacoustic detection as a non-contact detection method is much advantaged in providing high detection 
resolution and detection speed, at the same time avoiding sample contaminations from contacting or applying coupling 
agents. However, the all-optical photoacoustic detection is only efficient when working with highly reflective sample 
surfaces. When the probe signal beam reflects from the rough surface, light scattering reduces greatly the intensity of 
photoacoustic signal received, which also decreases drastically with increasing roughness. The de-rusting and polishing 
before detection require additional pre-test preparations and limit the industrial applications of all-optical photoacoustic 
detection. In this seminar, a novel design based on of elliptical reflector is used to gather the scattered light from rough 
surfaces and enhance the intensity of photoacoustic signal in an all-optical photoacoustic setup. This design improves 
the efficiency of photoacoustic signal detection for ~70% when working with rough surfaces. 
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