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Fig. 1 Schematic of the damage test system
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Fig. 2 Images of crack taken by microscope
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(b) Cross section evolution as HF etching
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Fig. 3 AFM image of the crack and its cross section

evolution as the concentration of HF solution

and corresponding etching time
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Fig.4 Light intensification in the vicinity of crack
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(b) Heat absorption
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Fig.5 Image of the tested crack and heat absorption
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Table 1 Damage threshold as etching process goes on
Etching
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time/min
Damage threshold
5.87 7.58 8.03 7.55 5.85
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Abstract: Fused silica optic was etched by HF solution, the morphology and damage properties of micro
subsurface cracks were studied, and factors increased crack damage properties were explored. Finite
difference time domain algorithm was used to calculate light intensification in the vicinity of cracks.
Calculation results show that light intensification caused by crack contained with ZrO, particle (diameter
50 nm) is 6. 1 times of the incident light, and the maximum intensity lies inside the crack and close to the
particle. However the light intensification caused by crack with the same structure and without particles
inside is 3. 6 times of the incident light, and the maximum intensity lies outside the crack. By HF etching.,
contaminations in crack are eliminated, breath depth ratio of the crack is increased, and light
intensification caused by the etched crack is only 2. 2 times the incident light. Experimental results also
indicate that damage threshold of deeply etched crack is increased by one time, and 1 064 nm absorption of
it is only 230 ppm. Damage performance of crack free area is also improved by HF ethcing, but damage
threshold of the crack free area does not increase as along as etching proess goes on. It begins to decrease
after reaching a maximum value, thus etching process will terminate till damage threshold of the crack free
area reaches its maximum value.
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