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efficiency were also analyzed.
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Abstract Characteristics of second-harmonic generation (SHG) in biaxial crystal KNbO; were studied. The phase-matching angles

and effective second-order nonlinear coefficients for the communication wavelength of 1550 nm were calculated, and the optimum

phase-matching parameters were obtained. The influences of walk-off angle on effective second-order nonlinear coefficient and SHG
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Table 1 Relative conversion efficiency, p, L., and phase-matching angles for 946 nm SHG

Nonlinear crystal o/ L,/cm On > @u/ (") Rel. | dey | 2L/ 7}
KTiOPO, (KTP) 2.7 0.11 53,45 1.5X107*
LilOs 4.6 0. 066 35%,— 1.7X1073
p-BaB; O, 3.4 0. 089 25, 30 1.5X1073
KNbQO; (angle) 0. 85 0. 36 90, 60 0.44
KNbQO; (noncritical) 0 0.5 90, 90 1
Periodically poled LiNbO; 0 0.5 90, — 1.6

B 1 5 KNbO, Shim il &, KRR H
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Fig. 1 Dispersion curve of KNbO;
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Fig.2 I type phase-matching curve of KNbO;
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Fig. 3 Propagation and polarization directions

of optical waves in a biaxial
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Fig. 4 Effective second-order nonlinear coefficient

of KNbO;
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Fig. 5 Conversion efficiency of second-harmonic frequency

— R REBEOLRN IR AR ZR, E B
et R AR S, BUEOE A S B kR | b
MR 1 mW; RATE K Z A E FEBEE
REBEAR 1 mm, HIEREBEHERGERKEY
3 mm, Hig L EEKESR 6 mm i AEIEH T
1 MR % B bR LA REA B, B LR R
- T OE AT A3 B0, 76 8 BB RS 0L T %
KT 60%.,

B O R A m G R A A T A, HAR SR
- T AR 14 T A5 AR AH R 19 5 22 0 1R O RO T
FHHIGRE SR . BB BB, B E
5 B e B R A R 5 SR R AR T B 8GN T
BMERAKE.

4 4 B
%t KN S i AT T 400 AL 783 T
KN @R 7E 15 R 55 % K 1550 nm A4 19 B



) BREE: GERERE P RRE SR BOE T 319

MRS, Wit T BB AR B &
RBOE BRI, R AT AR SR A
BRaf a9 B A S B S 4T T T R IO B

i RBAIREFRELERER LG FHE
'%0

s % X #®

1 M. V. Hobden. Phase-matched second-harmonic gengeration in
biaxial crystals [J]. J. Appl. Phys., 1967, 38(11), 4365~4372

2 F. C. Zumsteg, J. D. Bierlein, T. E. Gier. K,Rb;—,TiOPO,: A
new nonlinear optical material [J]. J. Appl. Phys., 1976,
47(11);: 4980~4985

3 Yao Jianquan, T. S, Fahlen. Calculations of optimum phase
match parameters for the biaxial crystals KTiOPO,[J]. J. Appl.

Phys. , 1984, 55(1): 65~68

4 W. Seelert, P. Kortz, D. Rytz e al.. Second-harmonic
generation and degradation in critically phase-matched KNbQO; with
a diode-pumped Q-switched Nd: YLF laser [J]. Opt. Letz. , 1992,
17(20): 1432~1434

5 T. Y. Fan, Robert L. Byer. Continuous-wave operation of a
room-temperature, diode-laser-pumped, 946-nm Nd: YAG laser
[J]. Opt. Lett., 1987, 12(10); 809~811

6 N. Umemura, K. Yoshida, M. Iwasa et al.. New data on the
phase-matching properties of KNbO3; [C]. CLEO, Lasers and
Electro-Optics, 1999. 302~303

7 H. Ito, H. Naito, H. Inaba, New phase-matchable nonlinear
optical crystals of the formate family [J]. IEEE J. Quantum
Electron. , 1974, QE-10(2); 247~252

8 H. Ito, H. Naito, H. Inaba. Generalized study on angular
dependence of induced second-order nonlinear optical polarizations
and phase matching in biaxial crystals [J]. J. Appl. Phys.,
1975, 46(9): 3992~3998



