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Abstract  Nonlinear optical crystals represented by potassium dihydrogen phosphate (KDP)/potassium dideuterium
phosphate (DKDP), lithium triborate (LBO), yttrium oxycalcium borate (YCOB), and langanite (I.LGN) have obtained
important applications in the series of laser technologies from ultraviolet to mid-infrared, and have been widely concerned
by the researchers for a long time. The improvement of crystal quality and the expansion of aperture have become the focus
of current international competition. In this paper, focusing on the important requirements of high power laser, we review
the research status of important nonlinear optical crystals such as KDP/DKDP, LBO, YCOB, and LGN, introduce their
research progress in the growth of large-scale single crystals and nonlinear optical properties, and analyze their application

prospects in the field of nonlinear optics with high power laser. Finally, the possible key development directions and

emphasis of nonlinear optical crystals for high power laser are discussed.
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Fig. 2 Cuboid DKDP crystal grown by rapid growth method"™. (a) Schematic diagram of crystal holder;
(b) photograph of DKDP crystal
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Fig. 3 Top and side views of LBO single crystal (weight is 1988 g, over size is 160 mm > 150 mm X 77 mm )
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Fig. 6 External angular acceptance for NCPM FHG of 1053 nm
radiation in ADP and DKDP crystals™”
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ROE ST LBO &b R AE MR 5 e Ty T R
1990 4, Lin 48" R G W58 7 LBO S A& 7E 1. 079 pm
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Fig. 9 Energy (squares) and conversion efficiency (dots) of
FHG as functions of energy of fundamental pump

measured in LBO with crystal length of 10 mm"*"
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oI % OB IR L E 1550~1700 nm i Fl ] % YCOB
b R HE AT TOT 2 A% SE G E S T aX — FE ORI
(FE110) o 5 HoAh 5 47 A5 550 S AR AH B, YCOB i M 11 i
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Fig. 10 Type-I SHG phase matching curves of YCOB crystal’”. (a) Phase matching curve in principal planes; (b) spatial phase

matching curves for 1550-1700 nm with interval of 30 nm
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Fig. 11 Measured (solid dots) and calculated (smooth curves) output energy varying with tunable MIR wavelength for type I and type I1

DFG at constant pump energy of about 12 mJ and fluctuated signal energy of about 3 mJ (insets show fluctuated energy of

input signal at different signal wavelengths)*. (a) Type T DFG; (b) type Il DEG
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DKDP 1% B K X Fi i F IRk AE 5 5
PRI AT A 38 o 2 S o B Y, BRI, 75 %6 /80 % A Ak R
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808 nm H 0 P K Ak 37 5 S T 30 s 14 FE 46 ik v 4 2k st
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T, DKDP /& & o fig 52 30 58 A7 [ 6 of °F 0% 4 9%
(FWHM) K T 210 nm ] Fl 203 (=37 % ) UK, AT
HCBE TR 4 DKDP S 5 51 Ak 3R 1 Bk .
3.2.2 LBO &4k

TE OPCPA H 45 2 ) 12 0F 5% F1 8 FH 04 Al 26 1 it 44
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{7 DE i JL ] FE R R, 3 F LBO & K 59 OPCPA £
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Table 1  Physical parameters of crystals
Crystal KDP DKDP LBO YCOB LGN
Transmission range /pm 0.18-1.57 0.20-2.10 0.16-3. 20 0.22-3.50 0.28-7.40
Nonlinear
. . d=0.39 d—0.37 d,,=0.85 dy,=1.62 d;;=3.00
coefficient /(pm+V ')
Laser damage 15.0-18. 0@ >17.0@1064 nm, 10 ns; 42. 0@]1.064 nm, 29.0@1064 nm, 13.1@1064 nm,
threshold /(J-em %) 1064 nm, 10 ns 16. 9@355nm, Sns 5ns 12ns 10 ns
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