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Abstract

The spatial confinement of light using metallic nanostructures enables the enhancement of a multitude of different nonlinear optical phenomena,
including harmonic generation, atomic ionization, and nonlinear photoemission. This talk will discuss the nonlinear and field-driven interaction of
electrons with localized optical near-fields at nanostructures over a broad range of physical parameters, with an emphasis on several examples of our
recent and ongoing work. Specifically, the characteristics of ultrafast photoelectron emission from nanoscopic cathodes is studied, alongside strategies
to control this photoemission and utilize it in time-resolved electron imaging and diffraction applications.

In one set of measurements, photoemission spectra from electrochemically etched metal nanotips are investigated controlled using intense near- and
mid-infrared laser pulses as well as THz radiation. In an application of nanotip photoemission, the enhanced brightness of these electron sources can
be used to implement Ultrafast Low-Energy Electron Diffraction (ULEED) and Ultrafast Transmission Electron Microscopy (UTEM). In UTEM, the
spectroscopic study of fast electrons scattered in nanostructure near-fields can be used to both quantitatively characterize the underlying field
distributions with high spatial resolution, and to quantum-coherently manipulate the momentum distribution of ultrashort electron pulses.
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