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Critical phase matching conditions at 1079. 5 nm and 1341. 4 nm
in MgQO; : LiNbO; crystal
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Abstract Refractive indices of LiNbO; : MgO (5 mol %) at room temperature have
been measured by the auto-collimation method. Based on these refractive indices, we obtain
the relationship between type 1 phase matching angle and the wavelength. Then use it to
calculate the phase matching conditions at 1079. 5 nm and 1341. 4 nm. The reliability of
the results has been verified by 1079.5 nm and 1341. 4 nm Nd : YAP pulse lasers. The
errors between calculated results and experimental results are less than 1°.
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Table 1 Measured refractive indices of MgQ : LiNbO; crystal

A (pm) 0. 53975 0.6328 1. 0795 1. 3414
ft, 2.3120 2.2792 2. 2251 2.2125
n, 2.2193 2. 1916 2. 1454 2. 1350
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Table 2 Theorical values of phase matching angles 4,

— 13.66284* (4)

No. A (um) B ( °) No. A (um) g (°)
1 1. 0630 78. 556 9 1. 2470 58. 651
2 1. 0860 73. 945 10 1. 2700 57. 352
3 1. 1090 70. 551 11 1. 2930 , 56. 170
4 1. 1320 67.804  f 12 1. 3160 55. 089
5 1. 1550 65. 478 13 1.339 54. 100
6 1. 1780 63. 458 14 1.362 53.192
7 1. 2010 61. 676 15 1. 385 52. 357
8 60. 048

A 0.2 BLLHEE, A BAL N um, FE, O] 13 H MgO : LN §&{&%E 1. 063~1. 385 um
HKUENM 1K REAERA, E LRBERKEEABSEMFAE G R BRMER T HE
PRmKIREN0.81°, FIHKHTHARMWMG)HFER 1079.5 nm 1 1341. 4 nm HFE KT



446 . H

- ¥ 20

R SAEOL ISR M, B MBI S E T A BB,
Table 3 Values of 6, at wavelengths of 1079. 5 nm and 1341. 4 nm

Ba ()
A (um)
caculated values fitting values experimental values
1. 0795 75. 08 75. 00 75.98
1.3414 54. 00 54.00 - 54, 06
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Fig. | Diagram for type 1 SHG phase matching in
MgO : LiNbO; a, b and ¢ correspond to
crystal lographic axis of Nd + YAP crystal
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