Separating light in time and space — fully resolving partial coherence
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With lasers, we are used to working with coherent light. Recent programmable interferometer meshes in
silicon photonics [1] now allow us to work with coherent fields in quite arbitrary ways [2], including
manipulating coherent fields in a full modal description [3]. However, most light in the environment is at
best partially coherent. For sensing
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The mesh architecture in Fig. 1, working by successive layer-by-layer power optimizations at each
layer output, effectively both measures the full coherency matrix of the partially coherent input light
and separates it physically into its mutually incoherent orthogonal components (the “natural mode”
or “Karhunen-Loéve” expansion), a function not apparently previously possible. This approach can
also be used to measure the full single-photon density matrix of the light [4] and an extension with
two meshes can analyze entanglement of bipartite photon states [5].

Such an approach can also be used backwards to generate desired partially coherent fields [4].
Related recent insights and results now also mean we understand how to generate arbitrary volume
light fields [6].
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