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Figure 1: Film-coupled nanowire
structure and its filed distribution.
The plot shows the enhancement of
the normalized THG efficiency when
the nonlocal response is taken into ac-
count, in contrast to a purely local de-
scription.

Large optical nonlinearities are critical to photonic tech-
nologies. The exploitation of nonlinear processes at low
power levels, and in highly integrated formats, requires
materials with large nonlinear susceptibilities in configu-
rations that offer efficient nonlinear conversion. Metals
have long been recognized as compelling candidates for
nonlinear materials, as they possess nonlinear susceptibil-
ities that are orders of magnitude larger than dielectric
materials, and support surface plasmon modes that allow
the light to become strongly confined and enhanced in
deeply sub-wavelength volumes.

Classical nonlocality in conducting nanostructures has
been shown to dramatically alter the linear optical re-
sponse, for example placing a fundamental limit on the
maximum field enhancement that can be achieved[1].
This limit directly extends to all nonlinear processes,
which depend on field amplitudes.

We numerically demonstrate a regime in which non-
locality can, in contrast, dramatically enhance the non-
linear optical response by several order of magnitude.
As an illustration, we numerically investigate the pro-
cess of third-harmonic generation in metal film-coupled
nanowires as depicted in Figure 1, showing that the im-
pact of nonlocality is to enhance the effective nonlinear
susceptibility up to 400 times over that obtained assum-
ing a purely local response (see Figure 1).

We show that the effective χ(3) depends on the spacing
between the nanowire and the metal substrate, making
the film-coupled nanowire a flexible platform for experimental confirmation. Our findings
show a route to obtain efficient nonlinear processes that exceed other approaches by several
orders of magnitude.
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