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Abstract

The study of surface plasmons has attracted tremendous attention in recent research due to the
potential applications in sensing, spectroscopy, energy harvesting and conversion, and quantum
computing. In contrast to the rapid experimental progress, microscopic understanding of surface
plasmons of real materials, in particular its coupling and interactions with other surface excitations, is still
rather limited even for the simplest crystalline surfaces. In this talk, | will present a quantum-mechanical
approach to surface plasmon and its coupling and damping by electrons. | will discuss in particular the
electronic collectivity and quantum splitting, lifetime oscillation, symmetry-dependent screening in
ultrathin films, and coupling of plasmon excitation to electron transfer and transport in nanogaps.
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