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Table 1 Maximal electric field amplitudes E ., in fused silica
1066 14256 E max = vs the sizes of semicircle scratch D
1.044 6 Yy = 30 60 90 120 140 5 D A/10 /5 A4 3 A2
N E.  0.823 0.876 00912 0.964 1.044
5 6 D A 22 31 41
1~3 E. . 1.179 1.385 1.348 1.327
D=A4 E,. =0.912<1
D=A E, =1.179 D=2\ E, =1.385 D=
30 E, =1.348 wm 1
1 D=2
a=51~50A d=A~2A 7 a=101A=3.55
pm d =2\ =710 nm 6=A/30=11.7 nm —230 230 -200 110
5 FDID 8 000 646 226 E._ =1.116
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Fig.7 Electric field amplitude distribution around one
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Fig. 8 Electric field amplitude distribution along x-axes
grids in various depths
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Table 2 Maximal electric field amplitudes in fused silica E ,, vs the widths of triangular scratch a

a A6 A5 A4 A2 A 21
E,. 0.989 1. 006 1.030 1.178 1.438 1.566
a SA 10A 151 181 20A 25\
E.. 1.341 1.116 1.033 1.001 0.989 0.969
2 a=2\
3
a=\ Table 3 Maximal electric field amplitudes in fused silica E,, vs
3 the depths d of triangular scratch at width a = A
3 d=3~4) d A 27 31 41 S5\
E.. 1.298 1.438 1.480 1.481 1.475
3
21
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Simulation and analysis of electromagnetic field distributing
around fused silica scratch

WANG Yi' XU Qiao'  CHAI Li-qun'  CHEN ning'  ZHU Xiang-qin®
1. Research Center of Fine Optical Engineering P. O. Box450 Chengdu 610041 China
2. Department of Physics Xidian University Xian 710071 China

Abstract  Subsurface damage has been the main cause to lower the laser-induced damage threshold of optics components in high
power solid laser system and one important kind of these is scratch. Finite difference time domain FDTD method was used to simulate
the electromagnetic distribution around column form or triangular scratch in fused silica. 2D electric field amplitude distribution was illus-
trated and maximal values of electric field amplitude vs scratch sizes were calculated. The conclusion displays that the electric field am-
plitude is maximal when the scratch size is 2 wide which is easy to cause self-focusing the effect can be neglected when scratchsize is
sub-wavelength level or large enough. The larger the depth is the larger the maximal value is when the size is the same but it becomes
smaller when scratch is too deep.
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