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            One way to decrease mode-overlap-mismatch losses would be to make a smooth transition in the change of curvature, either by using a sinusoidal shaped waveguide [18] or other types of waveguide bends, like in Euler’s method of natural equations [24]. In such optimized version of our waveguide, we can estimate           R = 2 µm as a realistic lower limit for the radius of curvature (corresponding to α  < 1 cm-1), which sets an upper limit for the spectral splitting to λ2 - λ1 ≈ 145 nm. Finally, Fig. 5 shows the log-log plot of the SHG power at phase matching, versus the injected power at the fundamental frequency for both waveguides. The experimental points follow straight lines of slope ≈ 2, as it is expected from the quadratic dependence of SHG power on injected power. In conclusion, we have demonstrated quasi-phase-matched SHG in a snake-shaped suspended AlGaAs nanowire, and we have observed for the first time the splitting of a QPM spectrum in a homogeneous waveguide around the phase-matching wavelength of the associated straight waveguide. Our result is relevant under different perspectives: 1) it provides a useful degree of freedom for phase matching frequency conversion in small footprint devices on-chip (please notice that, regardless the fact that here we reach phase matching also in the straight waveguide for demonstration purposes, future designs might usefully address practical cases where phase matching is out of reach in a straight waveguide); 2) it opens the perspective of exploiting the splitting of the QPM spectrum in quantum photonic devices on-chip, on the guidelines of the recent work of Laudenbach et al. in bulk PPKTP [25]; 3) it is a significant step towards a snake waveguide resonator for efficient generation of coherent optical frequency combs, based on cascaded ( ) interactions [26]. The latter is indeed a promising candidate for achieving a comb generation threshold in the microwatt range, in a highly competitive context where sub-milliwatt OPO threshold has been very recently achieved in ( ) silicon nitride microrings [27]. While optimization issues are clearly outside of the scope of this proof-of-principle Letter, we are currently fabricating a more performing version of the ( ) snake nanowire, based on the AlGaAs-on-AlOx platform. 
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Fig. 5. SHG power at phase matching for a straight (black) and snake-shaped (red) nanowire: experimental data (dots) and linear fits (dashed lines). 
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