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Introduction
Waveguides offer a high level of robustness, stability and compactness compared to traditional optical setups. Additionally, waveguides offer high
confinement over long interaction lengths which provide means for highly efficient nonlinear interactions. Bulk Rb-doped KTiOPO4(RKTP), due to its
decreased ionic conductivity compared to ordinary flux grown KTP, allows to pole these crystals with a very short periods. These short periods enable
to study novel nonlinear processes like counterpropagating interaction. Furthermore, the reduced ion conductivity hinders further in-diffusion after ion
exchange, which makes the waveguide stable even when transmitting high powers.

Ridge Waveguides

Ion exchange: RbNO3 for 2.5h @ 345℃
Dicing: 30000rpm and 0.25mm/s
Waveguide width: 10.8 μm
Waveguide Length: 10.0 mm
Calc. coupling efficiency: 84%
Poling period: 5.82 μm
Phase-matching wavelength: 937.3 nm
Norm. Conversion efficiency: 31 %

Wcm2

The phase-matching curve is approximately 4 times wider than what is expected theoretically. We
attribute this to small width variations along the waveguide, which is known to broaden the
bandwidth and reduce the efficiency. Both the width variations and the chipping refers to a
unoptimized dicing process.

Channel waveguides

Ion exchange: 20% KNO3,75%, 
RbNO3, 5% 𝐵𝑎(𝑁𝑂3)2 for 2h at 340 ℃
Waveguide width: 8 μm
Waveguide Length: 10.9 mm
Poling period: 5.82 μm
Phase-matching wavelength: 939.7 nm
Norm. Conversion efficiency: 158 %
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In RKTP Rb+-ions are already blocking the conduction channels leading to a much slower and shallower ion exchange with a refractive index change
considerably lower than what is obtained in ordinary KTP. The divalent Ion Ba2+ is added to obtain larger ion-exchange depth and a higher refrative
index change. The waveguides show high conversion efficieny and very narrow phase matching bandwidth (0.21nm) indicating the high quality of the
waveguides.

Domain Reversal? We did not observe any domain
reversal due to the ion exchange
process. However, domains that did
not propagate through the entire
crystal or merged in the bulk,
appeared to be unstable under the
heat process and merged into a large
domain.

Conclusion and outlook

We fabricated efiicient waveguides in periodic poled RKTP
using two different fabrication schemes. By improving the
dicing and ion exchange process the ridge waveguides can be
further optimized.
In the future we will fabricate longer waveguides up to length
of 30mm. Furthermore we will try to realize a mirrorless
optical parametric oscillator in a waveguide format.
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