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5. Conclusion

To summarize, we have shown for the first time that the bulk second-order nonlinear
susceptibilities observed in free-space measurements of silicon nitride thin films may be used
in a CMOS-compatible integrated platform to achieve second-harmonic generation which is
phase-matched through dispersion engineering of the waveguide geometries. By considering
the polarizations of the optical modes relevant to the wavemixing process, we characterized
two specific components of the ¥ tensor, x(z)yyy and X(Z)xxy. We additionally demonstrated
how the application of bias voltages across silicon nitride waveguides can lead to an effective
increase in their second-order nonlinear susceptibilities, and discuss how the enhancement
measured here may be improved upon in future work. As new material candidates continue to
be considered for the advancement of integrated photonics, we believe characterizations like
the ones presented here will be critical in determining which material platform shows the
most promise for the realization of a new generation of nonlinear optical devices.
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