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Core-satellite nanostuctures

● SiO
2
 dielectric core decorated with 

40nm silver nanoparticles

● Isotropic, angle independent 
scattering properties

● Near-field coupling among 
nanoparticles

● Random or ordered packing
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Vector beam sources from the Hermite-Gaussian modes



  

Multipolar scattering theory

Expansion of the scattered field into vector spherical harmonics (VSH)

Multipolar decomposition using orthognality of VSHs

Scattering cross-section per multipolar mode



  

Simulation Setup

Finite-Difference Time-Domain 
method (FDTD) used to compute:

● Scattering cross-section
● Field enhancement
● Displacement currents

Sphere monitor collects scattered 
fields to measure:

● Angular scattering cross-section
● Multipolar scattering
● Multipolar interference effects



  

Field enhancement and displacement currents




  

Field enhancement and displacement currents

An electromotive force 
(EMF) drives the 
displacement currents 
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Field enhancement and displacement currents



  

Identifying a collective magnetic mode: increasing the 
density of nanoparticles



  

Total scattering and absorption properties



  

Vector beams selectively excite and enhance different 
multipolar modes



  

Angular scattering of multipolar modes excited by different 
vector beams



  

Magnetic-dipole and magnetic-quadrupole interference in 
the far-field
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Core-shell-satellite nanostucture



  

Core-shell-satellite nanostucture
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