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Clearance of SiO, particles on K9 glass surfaces by means of laser shockwave

YE Ya-yun, YUAN Xiao-dong, XIANG Xia, WANG Hai-jun, YAN Liang-hong, CHEN Meng, LU Hai-bing, HE Shao-bo
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; Particle contaminations on the optical surfaces limit the operation of optical systems. In order to solve the

pollution problem, laser plasma shockwave was utilized to remove the SiO, particles on the surface of K9 glass. The laser cleaning

effect was studied in the scanning mode. In case of single pulse laser cleaning, the effect of several parameters, such as particle

position, separation distance and laser energy, on the cleaning result was simulated and demonstrated in experiments. The results

show that Nd: YAG laser can remove the SiO, particles effectively if properly controlling the laser parameters. The simulation

results are consistent with the experimental ones in case of single pulse laser cleaning.
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Fig. 1 Sketch showing the interaction between shockwave and one particle
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Table 1 Calculation parameters

parameter value
A/ 5x10-%

h/nm 0.4

T1(2) 0.17

Ey(2,/GPa 73

p1/ (kg +m~?) 1.237

b% 1.4

Y{y) 1.03
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Fig.2 a—relationship between M,/M_ and particle position s b—relationship between M,/M, and action distance d ~c-—relationship between M /M, and la-
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Fig.3 Experimental schematic for the Si0, particles removal from K9 glas-

ses with 1064 nm laser
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Fig.4 a—dark field picture of the K9 glass after laser cleaning b—50*
surface morphology of the cleaned area c¢—5* surface morphology
of the contrast area d—50 % surface morphology of the uncleaned

area
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Fig. 5 Transmission spectra of K9 glass before and after cleaning
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Fig. 6 a—the curve of removal ratio versus particle position s b—the curve of removal ratio versus action distance d c—the curve of removal ratio versus la-

ser energy
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