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Overview

� Introduction
� Theoretical background

� Conventional Plasmon Spectroscopy
� The linear polarization degree

� Some results
� Particle aggregates
� Particles on or above substrates

� Conclusions
� Future work
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Introduction

� Common experimental situations in 
plasmonics (nanotool+sample)
� Volume configuration (isolated/aggregates)
� Nanostructures on substrates
� Nanoparticles above substrates

� Multiple scattering: influence on the
plasmonic spectrum
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Introduction
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Introduction

� Spectrum: partial information
(intensity)

� Mueller matrix measurement
(polarimetry)
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Introduction. Mueller matrices
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Dynamic polarimetry

Continous source
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Dynamic polarimetry
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Objective

� Introduction of a complementary tool based
on detecting behaviours different than the
dipolar due to : 

� Size effects
� Shape effects
� Multiple scattering effects: 

� Particle-particle: aggregates
� Particle-substrate

� Heterogeneities: Nanoshells

� What’s the complementary tool?
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Linear polarization degree of scattered
light at 90º
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Linear polarization degree of scattered light
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Scattering diagrams
(example: Ag)
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Spherical particle (Mie theory)
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Scattering cross sections

Resonances: Zeros of denominators of a
n
and bn

scaextabs CCC −=



15

Small particles (µ µ µ µ = 1)
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Small particles (µ µ µ µ ≠ 1)
(metamaterials)
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PL for small particles
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PL for small particles (Ag)
Ag, R=20-54 nm
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PL for small particles (Ga)
Ga, R=30 to 62 nm
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Geometrical model (aggregates)
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PL for isolated particles
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Nanoparticle dimer
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Nanoparticle dimer
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Experimental set-up
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Nanoparticles on/above substrates

� Nanotools for spectroscopy and biosensors
� Solar cells and photodetection enhancement
� Optical communications: nanocircuits
� Surface monitoring: Plasmon optical

microscopy
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Conclusions

� Mueller Matrix (polarimetry) : powerful
complementary method to conventional
plasmon spectroscopy

� Linear polarization degree: PL(90º,λ)

� Information: size, shape, multiple scattering
� Implementation of the method in different

applications: spectroscopy, biosensing, etc.
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Future work

� Application of the determination of PL

� Magnetic particles
� Nanoshells and particles with inclusions

(nanoeggs)
� Particles on magnetic substrates (MOKE)
� Nanoparticles with unconventional optical

properties

� Advances in numerical methods: DDA and
DDSURF (Kirchoff integrals)

� Experimental verifications
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THANKS A LOT FOR 

YOUR ATTENTION.

ANY QUESTION?


