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Epsilon-near-zero (ENZ) materials have been shown to host exotic nonlinear optical ef-
fects which enable broadband optical responses?, require smaller interaction lengths?, and
disobey conventional approaches to modeling nonlinear optical properties®. In this work,
we investigate the interactions between tightly focused vector beams and structured ENZ
materials. Depending on the combination between the polarization of the incident field and
the geometry of the ENZ environment, strong field enhancements can be produced that
are unique to the ENZ regime. In order to first achieve a linear characterization of our sys-
tem, a simple hole geometry is considered for the structured ENZ medium. Each individual
hole is then probed with tightly focused vector beams. The transmission properties of
these holes are measured via power-based scanning methods and are compared to finite-
difference-time-domain simulations. As opposed to the expected transmission properties of
such holes in metallic films*, the ENZ regime suppresses the transmission of the holes
where it's traditionally found to be a maximum. This indeed indicates that a legitimate re-
sponse from the ENZ regime can be observed depending on the polarization distribution of
the incident field and the structure of the ENZ medium. Under appropriate configurations,
this can be exploited to achieve nonlinear optical responses without the traditionally high
incident intensities and large length scales.
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