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Abstract: It's well known that a resonant cavity 
can dramatically enhance light emission by a flu-
orescent particle, via the Purcell effect. A closely 
related enhancement occurs for ensembles of 
coherent or incoherent emitters, which arises in 
many circumstances: lasing, thermal emission, 
fluorescent media, Raman scattering in fluids, 
scattering by surface roughness, and even dark-
matter axion haloscopes. However, such 
"distributed" emission problems favor quite 
different resonant geometries, in part be-
cause the role of corner singularities is up-
ended by spatial averaging. Moreover, even 
though distributed-emission problems tend to 
be naturally translation invariant, the process 
of seeking an optimal emission-enhancing ge-
ometry leads to spontaneous symmetry 
breaking.  Theoretically, new tools are be-

coming available to reveal the possible behaviors 
and upper bounds of light–matter interactions in 
complex nanostructured geometries.  Computa-
tionally, the modeling of such systems naively 
involves an ensemble average of a large number 
of expensive electromagnetic simulations, but 
new trace-optimization algorithms now make it 
possible to perform large-scale "inverse design" 
of distributed emission over thousands of de-
grees of freedom.   
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