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Abstract Proton exchange waveguides were fabricated by buffered acid (benzoic acid doped with a certain amount of
lithium benzoate) in Z-cut LiNbQO;. The effective diffusion coefficients and the index profile were calculated for the
waveguides fabricated in buffered benzoic acid with different molar fractions of lithium benzoate with aspect to
benzoic acid (0.5%, 1.0% and 1.5%). The effective diffusion coefficient decreases exponentially as the molar
fraction of lithium benzoate increases. The surface index increment decreases linearly with the increase of the Li*
mole percent in the proton source. The stabilities of these fabricated waveguides are studied. The results are
compared with those from the waveguides fabricated by pure benzoic acid. The stabilities of LiNbO; proton exchange
waveguides can be improved by the exchange with buffered benzoic acid.
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Fig. 1 Index profiles of the waveguides fabricated with
different Li" mole percent in the proton source

(T. =240C)
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Fig. 2 Surface index increment An, of the proton
exchanged waveguides as a function of Li" mole

percent in the proton source (T, =240C)
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Fig. 3 Plots of guiding depth d. versus (exchange time
t¥’?) for proton exchange waveguides fabricated

with different LiT mole percent in the proton
source (T, =240C)
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Table 1 Effective diffusion coefficients for proton exchange at

different Li* mole percents in the proton source (T, =240C)

Li* mole percent /% 0 0.5 1.0 1.5
D /(p.mz/h) 1.275 0.654 0.322 0. 205
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Fig. 4 Effective diffusion coefficient D versus Li* mole
percent in the proton source for proton exchange
waveguides (T, =240°C)
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Fig.5 Variation of the effective indices as a function of
time for waveguides fabricated with Li" mole
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