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The characteristics of proton-exchanged MgO : LiNbO; waveguides used for
Cerenkov second harmonic generation

MU Xiaodong, SHAO Zongshu, YUE Xuefeng, CHEN Jun, ZHUO Zhuang

(Institute of Crystal Materials, Shandong University, Jinan 250100)

Abstract The proton-exchanged MgQ : LiNbQ; waveguides and its characteristics were
described. The condition for Cerenkov second harmonic generation (CSHG) was analyzed.
The CSHG was also demonstrated experimentally and the conversion efficiency of about 1%
was obtained.
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Table 1 Parameters of the waveguides ( A =0. 633 pm)
sample No. exchanged time (h) mode order effective indexes waveguide layer indexes waveguide depth (um)
1 0.7 m=10 2. 2911 2. 326 0. 58
m=1 2.1918
2 0.9 m=10 2. 3057 2,327 0.67
m= 1 2.2773
3 2.0 m=0 2. 3097 2. 326 0. 98
m =1 2. 2583
4 6.0 m=0 2. 3226 2. 328 1. 68
m=1 2. 3022
m= 2 2. 2685
m=3 2. 2237
5 35 see Table 2 2. 325 4. 16
Table 2 The indexes of extraordinary of waveguide
A (um) M3e Tz, An,
0. 532 2. 2307 2. 389 0. 159
0. 633 2. 1911 2. 325 0.134
1. 064 2. 1544 2. 265 0.111
2.40
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Fig. 1 The refractive index profiles of sample 5. Curves
a, b and ¢ are the refractive index profiles
corresponding to wavelengths of 0. 532, 0.633
and 1. 064 pm respectively
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Fig. 2 The effective refractive index of guide modes as a
function of the waveguide depth. the upper is the
curves of harmonic wave, the lower is the curves

of foundamental wave
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Fig. 3 The experimental arrangement of CSHG : P,,P, —polarizer; L,,L.,L; —lens;

P —rutile prism; W — waveguide; D,, D; —detector
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Fig. 4 The harmonic wavé pattern of CSHG ﬁiﬁ%%ﬂ] ’ ﬁfﬁf’%ﬁ%%&ﬁ@%%}@l 20% A
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Table 3 The CSHG (1. 064 um to 0. 532 um) experimental results

Sample No. Input angle Output angle Input power (mW) Output power (uUW)

| 44. 8 8.1 1. 65 14. 3
2 45. 4 9.0 1. 65 16. 3
3 49. 5 7.8 1. 65 14. 0
1 54. 3 7.0 1. 65 10. 7

47.9 weak
§ 43.5 - 1. 65 weaker

38. 5 the weakest
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