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emission	  enhancement	  depends	  strongly	  on	  posiHoning	  and	  efficiency	  
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-‐  few	  emiYers	  
-‐  far	  red	  region	  of	  the	  spectrum	  
-‐  low	  PL	  quantum	  yield	  
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Plasmonics for SSL�

blue	  LEDs	  

emi^ng	  material	  
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Plasmonics for SSL�
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Phosphor-‐LEDs	  

coherent	  scaYering	  from	  periodically	  arranged	  
metal	  nanoparHcles	  for	  beaming	  LED	  emission	  
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LED	  modules:	  bulky	  and	  not	  so	  efficient	  



Hybrid lattice modes�

plasmonic	  mode	  
high	  local	  fields	  
metal	  losses	  

photonic	  mode	  
spaHally	  extended	  
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hybrid	  la^ce	  mode	  
high	  local	  fields	  and	  weakly	  confined	  

low	  losses	  

LSPP	   diffracted	  order	  



Plasmonic color-converter�

combinaHon	  of	  large	  area	  metallic	  arrays	  with	  close-‐to-‐one	  QY	  dye	  
molecules	  
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Optical characterization �

fluorescence	  is	  largely	  enhancenced	  in	  a	  very	  narrow	  angular	  range	  
close	  to	  the	  normal	  to	  the	  sample	  
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excitaHon	  LDOS:	  quantum	  yield	  
+direcHonality	  	  

total	   enhancement	   is	   the	   result	   of	   phenomena	   taking	   place	   at	   the	  
emission	  and	  the	  excitaHon	  frequency	  of	  the	  dye	  
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Enhancement contributions.	  ExcitaHon	  

Emission	  enhancement	  depends	  strongly	  on	  the	  illuminaHon	  angle	  

excitaHon	  enhancement	  map	  measured	  using	  a	  6me-‐reversed	  Fourier	  microscope	  
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the	  field	  enhancement	  of	  SLRs	  extends	  away	  from	  the	  nanoparHcles	  
leading	  to	  an	  enhancement	  of	  the	  emission	  over	  a	  large	  volume	  
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Fourier	  microscopy	  allows	   for	  an	  accurate	  characterizaHon	  of	   the	  
direcHonality	  of	  light-‐emi^ng	  devices	  

Tailor-made directional emission�
square	  la^ce	  
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the	  emission	  direcHonality	  can	  be	  designed	  tailoring	  the	  separaHon	  
between	  the	  metallic	  nanoparHcles	  in	  the	  array	  

Tailor-made directional emission�
hexagonal	  la^ce	  

475	  nm	   425	  nm	  

375	  nm	   ref	  
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Thanks! 

-‐	   arrays	   of	   metallic	   nanoparHcles	   can	   improve	   the	   performance	   of	   already	  
efficient	  emiYers	  by	  enhancing	  the	  absorpHon	  and	  direcHng	  the	  emission	  

-‐	  plasmonics	  provides	  a	  reliable	  plajorm	  for	  state-‐of-‐the-‐art	  lighHng	  applicaHons	  	  

Conclusions	  

NRC	  Handesblad	  
Nanocylinders	  help	  beaming	  LED	  light	  
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