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Figure 1: A) Segmented aperture telescope with piston aberrations. B) Spatial Array < & ;3\,:4 ~
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Figure 2: A) Dynamic Photonic Integrated Circuit (PIC) built from components which we will
optimize with inverse design. This PIC will be edge coupled to the lantern array output to give
a photonic coronagraph. B) Near optimal exoplanet throughput at small inner working angle.
(Blue) Theoretical limit to exoplanet throughput vs. separation from star. (Orange) Coupling
efficiency into the lantern array, including a 1/10 aberration (as illustrated in fig. 1a). (Yellow)
Simulated photonic coronagraph exoplanet throughput . (Purple) Including waveguide loss
estimates, with the red double arrow showing potential improvements with optimization.
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Figure 3: A) 3D mesh geometric parametrization for
optimization. Shown here is the input end of a directional
coupler, a key component in photonic circuits. The device is
parameterized with mesh curvilinear patches, with
smoothness constraints imposed by fabrication. These
curvilinear patches can be continuously varied during
optimization in order to maximize component performance.
B) A fully 3D Maxwell equation solution using state-of-the-
art integral equation methods. C) Fabrication and testbed
characterization at Caltech KNI and MDL. This is a 2x2
multimode interference region (MMI) device designed, and
fabricated by the team in FY22 as part of a test wafer run.
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