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Integrated photonics is rapidly expanding its capabilities by leveraging both lightsound interactions and
engineered nonlinear optical processes. In the first half of this talk, I will discuss how stimulated Brillouin
scattering (SBS) in advanced material platforms like lithium niobate and lithium tantalate offers new
opportunities for narrow-linewidth lasers, signal processing, and quantum transduction. By taking
advantage of these materials anisotropic properties, we can design photonic systems where polarization
and crystal orientation become powerful tools for tunability and performance enhancement.In the
second half, I will explore how the concept of coupled resonators, or photonic molecules, provides a
unifying design strategy for controlling nonlinear optical processes on-chip. This approach enables us to
tailor the spectral and dynamical properties of devices for applications such as degenerate optical
parametric oscillation and optomechanics. Together, these advances demonstrate how a combination of
material engineering and coupled-resonator design can unlock scalable and multifunctional integrated
photonic systems for future quantum and classical technologies.
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