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In today's realm – a major part of novel materials for electronics and optoelectronics are two- 

dimensional (2D) materials with material-spin related interactions (topological insulators, 

ultrathin magnetic materials, superconductor, spintronic media…).  The ability to explore and 

drive these structures by light is highly facilitated by plasmonics and the topological 

characteristics the related fields. This stems from the 2D nature of plasmonics – matching the 

required surface interactions, the potential short wavelength of the plasmons – mitigating the 

gap between the size of the "light" and that of the material wavefunction, and the plasmonic 

slow light nature is enhancing light matter interactions. 

The nontrivial topology of the electromagnetic fields is a major tool for facilitating these light 

matter interactions, which is even more pronounced at the nano-scale and for plasmonic fields. 

We introduce here the generation and interaction of topologically structured plasmonic fields, 

their characteristics and dynamics and their special interactions with matter. We emphasize 

topology that is carrying angular momentum of the electromagnetic fields. 

In the talk, several angular momenta of plasmonic fields will be described and prepared - 

starting from the transverse spin – which is due to the evanescent characteristic of surface 

plasmon polariton. Then we will discuss the generation of array of C-point polarization 

singularities – which is an array of localized counter rotating circular polarization points – and 

their implication for studying spin excitation in materials. We will further discuss high order 

plasmonic vortex generation and the direct measurement in real time of its rotating field and 

angular momentum.  

At the last part, we will describe the application of these plasmonic fields for current and 

potential light matter interactions – including nonlinear interactions, topological insulator 

studies, and excitation of forbidden transitions in atomic- molecular substances. 

Fig. 1: generation of C point array for 
interaction with Topological insulators 

Figure 2: generation of high order plasmonic 
vortices – non-linear angular momentum 
transfer and forbidden transitions.   

 


