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Study of Laser-Induced Damage in Fused Silica by 351 nm
Laser Near-Filed Irradiation
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(Joint Laboratory for High Power Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,
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Abstract Damage experiments are conducted by irradiating 351 nm laser near-filed to fused silica based on the
damage threshold definition of near-filed irradiating. Damage areas are extracted from damage images by the marker-

Key words

based watershed algorithm with gray control. The initial damage threshold is defined as the fluence of critical site
and suppresses the over-segmentation, and improves the accuracy of initial damage and damage growth. The research

between damage region and no damage region, which is calculated by comparing the damage image with 351nm laser

near-field. This damage testing method is sample, quick, which can effectively decrease the effect of beam diameter
for damage threshold due to the bigger aperture. The algorithm of image segmentation effectively removes the noise

shows that the damage of fused silica is induced by 351 nm laser near-field with pulse width of 3.13 ns. The initial
exponential, and the coefficient of damage growth is 0.32.
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damage threshold is 2. 94 J/cm®. With multiple irradiation of fused silica, the damage growth of exit surface is
==

laser optics; damage induced by 351 nm laser; laser near field; image segmentation algorithm
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Fig. 1 Mapping between damage image and near-field
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Fig. 2 Effect of image segmentation. (a) Original damage image; (b) with gray control; (¢) without gray control
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1: beam sampling; 2: polarization converter; 3: aperture diaphragm; 4: beam sampling (R=4%); 5: pyramid,;
6: KDP; 7: 45° beam splitting reflector; 8: beam sampling (R=4%); 9: lens; 10: fused silica sample;
11: microscope; 12: computer; 13: CCD; 14: beam profiler; 15: oscilloscope; 16: calorimeters
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Fig. 3 Schematic diagram of experiment
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Fig. 4 Temporal waveform of 351 nm laser
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Fig.5 (a) 351 nm laser near-field; (b) damage image; (c) damage area image extracted from damage image
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Table 1 Calculated results of initiation damage threshold

Critical points 1 2 3 4 5 6
Local fluence /(J/cm?) 3.37 3. 45 3.31 2.88 1.94 2.72
Initial damage threshold /(J/cm?) 2.94
Standard deviation /(J/cm?) 0.57
Type A uncertainty 0.19
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Fig. 6 Damage growth with radiation number N
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Fig. 7 Damage growth of fused silica sample irradiated

by 351 nm laser
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