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Abstract The rapid transversal growth method based on continuous filtration is applied to effectively increase the
Z-direction length of the potassium dihydrogen phosphate (KDP) crystal and improve the II-type plate yield of the
unit crystal. Different doses of ¥ ray are used to irradiate on the Il-type crystal. The optical performance and the
laser induced damage threshold are tested. The research results show that different doses of ¥ ray irradiation do not
change the lattice vibration modes within crystals, but can reduce the vibration intensity of the lattice at 912 cm ™.
The defect types induced by the ¥ ray irradiation do not change, but the defect density increases with the increase of

the irradiation dose. In addition, the laser induced damage threshold of crystal plates decreases with the increase of
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the irradiation dose.
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Fig. 1 Equipment for crystal growth
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Table 1 Detection results of solution contamination after continuous filtration

Element As Mg Al

Pb Ca Cu Fe Ba Sr

Content /(mgkg ') <0.05  0.07 0.09

<20.05

<£0.05 0.16 <£0.05  <<€0.05 0.15 <£0.05
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Fig. 2 Physical maps. (a) KDP crystal; (b) some crystal plates

1003004-2



i ot

22 YHARERIE
it 8 SRR A RO 25 AR R 2219 Co v BT 4R
o IR o S P o 1K R A A R L
BRI 895 Gy/h. 4 ASFE il HL 1 i1 46 1 2 8
W 2,
Fe 2 RIS LR R At

Table 2 7 ray irradiation doses for different samples

Dosage rate /  Irradiation Irradiation

Sample i
(kGy*h™") time /min  dosage /kGy
1# 0 0 0
2# 0.895 67 1
38 0.895 3333 50
48 0.895 13333 200
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Fig. 3 Raman spectra. (a) Raman spectra of samples; (b) Raman peaks at 912 cm ™' for samples
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Fig. 4 Spectra. (a) Excitation spectrum of KDP crystal; (b) fluorescence spectra of samples
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Fig. 5 Gauss peak separation of {luorescence spectra of samples.

(a) 1# sample; (b) 2# sample; (c) 3# sample; (d) 4 # sample
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Table 3 Gauss peak separation positions of samples
Position of Position of
Irradiation
Sample Gauss peak Gauss peak
dosage /kGy
1 /nm 2 /nm
1# 0 407 507
24 1 401 488
3% 50 415 531
4% 200 432 516
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Table 4 Simulation results of samples
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1% 1.765 17.986 6.070
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4% 4.978 10.812 6.178
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