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Nonlocality and nonlinearity are the two key ingredients whose interplay |
will describe how to merge into a powerful analogue optical computing
architecture with unprecedented figures of merit [1]. Notably, none of the
works reported in the literature so far have efficiently implemented the
analogue version of the basic mathematical morphology operators: (i.e.,
dilation and erosion).
Spatial dispersion, i.e., nonlocality, is usually regarded as a nonideality in
flat-optics devices. However, the nonlocal response of metasurfaces has
been recently indicated as an effective means to achieve advanced
functionalities [2]. Despite the advantages, linear approaches — both
local and nonlocal — face limitations related to the restricted numerical
aperture and frequency bandwidth. Here we demonstrate that the
combination of nonlinear and nonlocal effects in the same flat-optics
device is a powerful strategy to achieve advanced image processing and
analog computing functionalities with reduced structural complexity and
increased efficiencies in terms of angular and frequency bandwidth [3].
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