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Localized	
   surface	
   plasmon	
   resonances	
   (LSPR)	
   in	
   metallic	
   nanoparticles	
   -­‐	
   also	
   called	
  
Nanoplasmonics	
   -­‐	
  are	
  collective	
  electron	
  oscillations,	
   in	
   resonance	
  with	
  an	
  external	
   light	
  
field.	
   The	
   resulting	
   effective	
   EM	
   field	
   in	
   the	
   proximity	
   of	
   the	
   nanoparticles,	
   is	
   much	
  
stronger	
  than	
  the	
  external	
  field	
  and	
  can	
  be	
  used	
  for	
  high	
  sensitivity,	
  real	
  time	
  sensing	
  and	
  
for	
  improvements	
  of	
  photon	
  collection	
  in	
  solar	
  cells.	
  	
  
	
  
For	
   sensing	
  we	
  have	
  developed	
  a	
  new,	
  more	
  general	
   sensing	
   scheme	
   than	
  normal	
  LSPR,	
  
called	
  Indirect	
  Nanoplasmonic	
  Sensing	
  (INSP)	
  [1-­‐4],	
  achieved	
  by	
  coating	
  the	
  sensing	
  LSPR	
  
particles	
  with	
  a	
  thin	
  (order	
  10	
  nm)	
  spacer	
  layer,	
  on	
  top	
  of	
  which	
  the	
  material	
  to	
  be	
  studied	
  
is	
   deposited.	
   Presented	
   applications	
   include	
   dye	
   impregnation	
   of	
   DSC	
   solar	
   cells	
   [5],	
  
catalytic	
   reactions	
   like	
  NOx	
   storage/reduction	
   [2],	
   hydrogen	
   uptake-­‐storage–release	
   [3],	
  
phase	
  transitions/melting	
  in	
  polymers	
  and	
  metals	
  [1],	
  nano-­‐calorimetry	
  and	
  corrosion	
  [6].	
  
The	
  technique	
  is	
  robust	
  and	
  can	
  be	
  applied	
  over	
  a	
  large	
  T	
  range,	
  from	
  cryo-­‐temperatures	
  
to	
  1000	
  K	
  and	
  in	
  gas	
  and	
  liquid	
  phase.	
  	
  
	
  
The	
  light	
  scattering	
  and	
  the	
  strongly	
  enhanced	
  EM	
  field	
  from	
  LSPR	
  excitations	
  can	
  also	
  be	
  
used	
  to	
  improve	
  solar	
  cell	
  performance.	
  Several	
  mechanisms	
  can	
  be	
  used	
  –	
  far	
  field	
  effects	
  
and	
  guided	
  wave	
  modes,	
  local	
  excitation	
  enhancement	
  (near-­‐field	
  effects)	
  and	
  potentially	
  
hot	
  electron	
  excitation.	
  The	
  principles	
  are	
  discussed	
  and	
  two	
  examples	
  taken	
  from	
  DSC	
  [7]	
  
and	
  amorphous	
  Si	
  solar	
  cells	
  [8]	
  are	
  presented.	
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