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Plasmonic Resonance with quantum correction

Zhu Zheyuan'
Advisor: Zhou Lei’, Ding Kun®
(1. Department of Physics; 2. Department of Physics; 3. Department of Physics)

Abstract: When studying the interaction between light and matter, for the electromagnetic system
at the mesoscopic scale, on the one hand, quantum effects such as non-local effects and electron
spill-out can no longer be ignored, which makes the classical electromagnetic theory deviated. On
the other hand, the use of time-dependent density functional theory to directly solve the electron
density distribution will lead to excessive computational complexity. Therefore, semi-classical
quantum correction methods need to be introduced. In this paper, the Hydrodynamic model is used
to calculate the electron spill-out at the interface, and the correction parameter d is introduced, and
then the entire electromagnetic system is calculated by the correction parameter d. In this way, the
factors of material and geometry can be considered separately, greatly reducing the amount of
computation required. Based on this method, this paper studies the effect of quantum correction on
localized surface plasmon resonance and surface plasmon polariton, and it is shown that the
electron spill-out at the interface can lead to a red shift of the resonance frequency.

Key Words: mesoscopic; hydrodynamic model; correction parameter d; red shift
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