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In this study, a time-resolved laser photometer was applied to measure the real-time variations in
transmission, reflection, and scattering during the nanosecond laser irradiation of bulk fused silica. The time-
resolved process of multi-pulse accumulative damage can be obtained via the multiple dynamic measurements in a
single region till the damage occurs. The results show that the transmission considerably decreases during the pulse
irradiation process prior to the occurrence of damage, and the backward reflectivity simultaneously increases, even
up to 70%. The increase in the backward reflectivity is almost equal to the decrease in the transmission. The
statistical analysis results show that as long as there exists backward reflection during multi-pulse irradiation
damage can occur. Stimulated Brillouin scattering promotes the multi-pulse-induced damage in bulk fused silica
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Fig. 1 Schematic of time-resolved laser photometer
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Fig. 2 Bulk damage probability curves in thick fused
silica by using S-on-1 test method
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Images captured by CCD. Images after successive (a) 1 pulse, (b) 2™ pulse, and (¢) 3™ pulse irradiation at laser

power density of 200 GWescm ? (arrow indicates incident direction of 355 nm laser); (d) plasma emission image

under CCD integration time of 100 ms
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Fig. 4 Typical damage morphology in thick fused silica

(arrow indicates incident direction of 355 nm laser)
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Fig. 6 Real-time variation of each signal during multi-pulse irradiation of thick fused silica at laser power

density of 133 GWeem ™ *.
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