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Tailoring spatiotemporal dynamics
of plasmonic vortices
DOI: 10.12086/0ee.2023.231012.h01

For plasmonic vortex generation, the most common
method is constructing special couplers and utilizing the
design degrees of freedoms of propagation phase and
geometric phase to convert circularly polarized light
carrying spin angular momentum into on-chip plasmonic
vortex.

The research group from Tianjin University, Guilin
University of Electronic Technology and Oklahoma State
University together propose a new method to tailor the
spatiotemporal dynamics of plasmonic vortices. It is
demonstrated that the plasmonic vortices with the same
topological charge can be endowed with distinct
spatiotemporal dynamics by simply changing the coupler

design. The full amplitude and phase information of
surface plasmons fields and the exact evolution dynamics
with ultrahigh temporal resolution were directly obtained
based on a near-field scanning terahertz microscopy.
Based on the orthogonal slit-pairs, the group designed
two plasmonic vortex couplers to generate plasmonic
vortices with the same topological charge (I = 4). By
introducing different propagation phase and geometric
phase, the spatiotemporal dynamics of generated
plasmonic vortices can be totally different. In order to
numerically reveal the processes of the formation,
revolution and decay stages in the lifetime of plasmonic
vortex, the group generalized the 2D Huygens-Fresnel
principle to time-domain and obtained the time-resolved
snapshots of the plasmonic vortices field distributions.
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