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We report quasi-phase matched second harmonic generation from a LiTaO: waveguide with
a periodically domain-inverted structure, in comparison with a conventional LiNbOs waveguide.
Using pyrophosphoric proton-exchange, a deep domain-inverted region have been formed in a
low-loss LiTaOs waveguide. As a result, 2.4 mW of harmonic blue light has been generated

without optical damage.
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The conversion efficiency is 24%/W.
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Table 1 Comparison of characteristics of
LiTaOs and LiNbOa.

LiTaOs | LiNbOs
Nonlinear coefficient (d3s) 26 34.4
(pm/V)
Refractive index 7ne=2.16 | ne=2.17
(1=830 nm) n0=2.15 | n,=2.25
Transmission wavelength 280-4, 400 | 330-4, 400
range (nm)
Curie temperature (°C) 604 1, 140
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Fig. 1 Structure of QPM-SHG device with a
periodically domain-inverted structure in LiTaOs.
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Fig. 2 Calculation result of domain-inverted
period as a function of the phase matched fun-
damental wavelength.
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Table 2 Comparison of characteristics of pro-
ton-exchanged layer in LiTaOs and LiNbQs.

LiTaOs LiNbOs
Ane 0.02 0.145
D (um?/h) at 230°C 0.08 0.33
Profile Step Step
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Fig. 3 Cross-sectional photographs of period-
ically domain-inverted structure as seen on y-

face of (a) LiTaOs and (b) LiNbOs.
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Fig. 4 Fabrication processes of waveguides in
domain-inverted LiTaOs.
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Fig. 5 Measured SHG power plotted for the
fundamental power.
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Fig. 6 Calculation result of second harmonic
intensity as a function of the domain-inverted
depth. The waveguide depth is 2.4 um.
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