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Abstract ; Potassium dihydrogen phosphate (KDP) crystal is a classic electro-optical material and is the
only nolinear optical material used in the Inertial Confinement Fusion (ICF) program. The growth
method and seed have a considerable effect on the quality of KDP crystal. In this study, KDP crystals
were grown using both conventional and point-seed rapid-growth methods. By changing the directions
of seeds, the regeneration sector was decreased and the length of the growth period was reduced. In
addition, the grown crystals were made highly transparent and had no visible defect. Optical transmit-
tance performance, crystalline perfection, and the laser damage threshold were measured. The results
show that the crystals have high transmittance in the visible and infrared wavebands, and strong dif-
fraction intensity in (001) face with a sharp peak; the damage thresholds of KDP crystals are im-
proved by 1. 7~2. 1 with R -on-1 method as compared with 1-on-1 method. The grown crystals exhibit ex-
cellent optical performance, and the seeds have a considerable effect on the growth and quality of KDP crystal.
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Fig.1 Schematic diagram of KDP crystals growth



o553

ZA R AF AR R D7 SRR R U ) KDP i A 0 2 4 R fE 513

&1 KDPRAEMEKSH
Tab.1 Growth parameters of KDP crystals

AR RS/ (mm X mm X mm)

AR X /C

R CEROEER W/ (rs min ) AERKEW/day

HESKFF 40X 40X 40 55.4—26
Z [n) J5OFF 10X 10X 10 55.6—44.8
(101 ) [ff S5 FF & 10X 10X10 55.8—45.3

0.2 °C/day 30 147
8 mm/day 77 6
8 mm/day 77 6
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Fig. 2 Photos of KDP crystals grown from traditional pyramidal seed, point seeds in Z and [ 101] directions
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Fig. 4  Rocking curve of traditional KDP crystal

grown from pyramidal seed

Transmittance of KDP crystals grown from different seeds
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Fig. 5 Rocking curve of rapid growth KDP crystal

grown from (101) face seed

18 000
16 000 -

14 000 |

12 000 |
210000
8 000 |
6 000
4000 |
2000 |
0

-2 000
25.30

—Z-cut

FWHM=17.410 9"

Intensi

2540 2545

/(%)

25I.35 25.50
Bl 6 P Z nAF s A K KDP & (A B 48 128 il 46
Fig. 6 Rocking curve of rapid growth KDP crystal
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Tab.2 Laser damage thresholds of Z-cut KDP crystals
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One-on-one laser damage probability curves

of KDP crystals grown from different seeds
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