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Electron energy-loss spectroscopy (EELS) is a unique tool that is extensively used to investigate
the plasmonic response of metallic nanostructures since the early works in the '50s. To be able to
interpret and theoretically investigate EELS results, a myriad of different numerical techniques
have been developed for EELS simulations: boundary element method (BEM), discrete dipole
approximation  (DDA),  finite-element  method  (FEM),  Galerkin  discontinuous  time-domain
(GDTD)  method.  Although  these  techniques  are  able  to  predict  and  reasonably  reproduce
experimental  results,  they  possess  significant  drawbacks  and  are  often  limited  to  highly
symmetrical  geometries,  non-penetrating
trajectories,  free-standing  nanostructures,  small
nanostructures, and may present some complexity
in their implementation and use. Here, I will present
a novel approach for EELS calculations using the finite-
difference  time-domain  (FDTD)  method  that  goes
beyond these limitations.[1] I will present a benchmark
this EELS-FDTD implementation by direct comparison
with  results  from the  well-established  BEM and Mie
theory,  as  well  as  with  experimental  results.  Results
from  EELS-FDTD  will  be  presented  from  simple  to
complex  geometries  including  spherical  nanoparticles,
nanoparticle  dimers,  nanodisks  supported  by  various
substrates, and supported bowtie antennas and alloyed
core-shell nanpoparticles  (Fig. 1). The flexibility of this
EELS-FDTD  method  allows  for  easily  extending  to
more complex geometries and configurations.[2,3] This
implementation can also be directly exported beyond the FDTD framework and implemented within other
numerical methods.
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Figure 1: Schematics of the different geometries 
investigated using the EELS-FDTD 
implementation: isolated nanosphere, dimer of 
nanospheres, supported lithographic hetero-
dimers, nanodisk, bowtie-antennas, triangular 
nanoframes, and nanoparticle superlattices.


