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Abstract: In view of damage characteristics of crystal surface, the effect of laser conditioning process
on the laser induced surface damage threshold of DKDP crystals was determined by combining raster
scan pre-exposure and real-time damage event imaging technique. By simulating dynamic process of
different defects exposed to intense nanosecond laser pulse, the mechanisms of the effect of laser con-
ditioning process on rough and well polished surfaces were discussed separately. The results show that
laser damage density of well polished surface is remarkably decreased by the laser conditioning process
while laser damage resistance of the rough polished surface cannot be improved. The laser damage re-

sistance is increased by 60% under given experimental conditions. By comparing effects of laser condi-
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tioning process on the well polished surface to that in the bulk, it indicates that damage resistance on

the surface can be improved when laser damage resistance in the bulk is increased by laser conditioning

process. Thereby the effect of laser conditioning process on surface damage threshold is related to that

of bulk material.
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Fig. 1 Schematic diagram of laser damage test
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Fig. 2 Images captured after pulse irradiation for (a)

(N-1) and (b) N times. Box represents the
same area in two consecutive images captured

while optics were moving
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Fig. 5 Comparison of rough polished crystals before

and after conditioning
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Fig.9 Variation of defect temperature after one laser pulse
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