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Abstract The effects of period phase perturbation of large aperture KDP crystal in middle spatial frequency are

analyzed based on the results of experiments of Shenguang II. The period of phase perturbation of crystal reflection

wavefront is near 20 mm, and the modulation amplitude is about 35 nm, the period of the third harmonics near field

is about 12 mm, the contrast of strip is between 0.1 and 0. 3, which leads to 3w far field distortion and the probability

of self-focusing increase. This cycle modulation at medium high frequency is possible caused by vacuum siphon in the

process of crystal manufacture. and it needs to be verified in the follow-up experiment.
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Table 1 Comparison of the key parameters of KDP crystal

Parameters NIF SGII
<1.5 nm(RMS2) ~2 nm(RMS2)

Roughness

Transmitted
wavefront(@633 nm

<A/4 ~A

11 nm/cm(RMS)
(>33 mm)

3.16 pm(PV)

Transmitted

. ~50 nm/cm
waterfront gradient 50 nm/c

Surface flatness 5 pm(PV)
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Fig. 1 Gradient of crystal reflection wavefront
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Fig. 2 1D Fourier transformation of the crystal

reflection wavefront
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Fig. 3 Near field of 3w. (a) Near field from CCD; (b) film from reflection laser; (c¢) 1D distribution of

near field; (d) 1D distribution of near field with smoothing filter
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Fig. 5 Stimulation of period phase modulation in

middle spatial frequency
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Fig. 6 Wavefront distribution of 1w
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Fig. 7 Stimulation near field distribution of 3w
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Fig. 8 Comparisons of far field between 1w and 3w
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Fig. 9 Max intensity at different depths in fused silica

A vy B P AR A U8 i ) AT RE R R

At R I o e D PR AR 2 Jn b ) R A
PR IR S S AR SR S &L 45T
D52 R DL B AR I 4 R . B 2

20 mm J] JREAIE 114 Hh A0 ] 30098 1 5 K AT RE SR T il A
B W B AR . S R T B Oy S A 10 F R

MR 458300 e AL R B A LA A 18] 20 mm,
T VR AR L W B AR SR AL e A i
—J7 M YTHE » Ha W B RO AR R R
A —HEIC R TR AIAL . AE 2009 4F S5 A
T PR 16 52 SR 2 IR L I b ¥ A 3t B A
29 12 mm 1 T BURIE .

siphonal

e / hole

@ o 23 O O (@) o

&Ooooo

\ O Odirectionof o o /

fly cuttin;
(@) (@] (@) O ©) @)

O
O
@)
(@)
o
@]

10 i B 4 B8 I o R 7

Fig. 10 Scheme of crystal vacuum chuck
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