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Abstract Subsurface damage (SSD) produced in traditional optical fabrication will reduce service performance and
lifetime of optical elements. It is necessary to detect and control the subsurface damage in the fabrication process.
Destructive and nondestructive detection methods of subsurface damage are analyzed. The merits and demerits of
these detection methods are also discussed. The gap of subsurface damage detection technologies at home and abroad
is presented, and the trend of subsurface damage detection technology is described.
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Tabel 1 Destructive detection methods of SSD

Detection method

Method to reveal damage

Chemical etching method
Side-testing method
Taper polishing method

Chemical etching sample
Polishing sample surface

Polishing sample at edge

Magnetorheological finishing (MRF) method Polishing sample by MRF
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Fig. 2 Sample preparing methods for side-testing
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Tabel 2 Nondestructive detection methods of SSD

Detection method Principle
Laser modulated scattering Photothermal microscopy
Total internal reflection microscopy Polarization light scattering technology
Optical coherent tomography Optical coherence tomography
High-frequency scanning acoustic microscopy Acoustic microscopy
Confocal laser scanning microscopy Confocal technology and image processing technology
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