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KDP crystal in high-power laser system has a certain impact on the performance of the facility. To study the effects
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Abstract The perturbation of middle and high spatial frequency caused by the polish process of the large aperture

of this kind of phase perturbation on the near-field uniformities and far-field focusing abilities, a calculation model
laser optics; high-power laser; KDP crystal; period perturbation

which is based on fast Fourier transform (FFT) theory and optics wavefront data of SG-1I is established. The
potential dangerousness which derives from the laser propagation to the facility is discussed.
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Fig. 1 PSDs of (a) Nd:glass slab and (b) KDP crystal
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Table 1  Outputs at TSF with and without KDP crystal

With KDP  With out KDP
Lax/(10° W/cm?) 4, 4274 3. 6230
Lverage / (107 W/cem?) 3.1985 3.2538
Trus/(10° W/cm?) 3.3351 1.1298
Contrast 0.1043 0.0347
95% energy 13.74 DL 11.77 DL
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Fig. 6 Intensity distributions at beam transversal surface before and after pinhole
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Table 2 Contrasts and modulations at

different spatial filters

Spatial filter Modulation Contrast
CSF-1 1.0878 0. 0223
CSF-2 1. 0821 0. 0208
CSF-3 1.2724 0.0525
CSF-4 1. 1907 0. 0441

TSF 1.3842 0.1043

2 UL, A 4 RE O B R B2 O o

KDP iy O H 23 T % 3T 5 0 5 0 U BE 2 A
W3 K I AL Fr B B ds TSF Abik 3 & RME ., 7ERT
U %) KDP b R 77 80m 3 i 1§ &0t s 1 23 4 . 24
KDP &5 A 38 i 77 800 R AR (2) 20 w4 2
A 2 A R W el i CSF-1 L,
DM B8R T E B2 RN 3R 1 JBE 5 v g A0 A R i R
s antE 7 s

T 7 AN 2 n] A OB B 9 i B R A
W Ve g A RE it — A8 %, T4
TR ST TSE 4 i 3 5 98 0 e B2 54 n 2]
190 nm i iy TSF 4 3L 5 % Lt B CAn el 8.9 B
) S LS5 X HE R d RCAR IR R A9 0. 1043 A8
0. 3056,

1002012-4



X RS

KDP 44 s S5 A0 38 il %0 08 1 T 9055 B 19 =2 R

0.12
011 (a) contrast
0.10
+ 0.09
0.08
% 0.07
S0
0.06
0.05
0.04

0.03 R
20 40 60 80 100 120 140 160 180 200
Modulation depth /nm

1.55
1.50
1.45

é 1.40

g 1.35

g 130

= 125
1.20
115

(b) modulation

1.10 —
20 40 60 80 100 120 140 160 180 200
Modulation depth /nm

Pl 7 b SR S VR 5 L CSE-1 U 19725 1k

Fig. 7 Variations after CSF-1 when middle and high frequency perturbation increases
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