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Abstract:	
  
In	
   1873,	
   Ernst	
   Abbe	
   pointed	
   out	
   that	
   optics	
   below	
   the	
   dimensions	
   of	
   the	
   wavelength	
   of	
   light	
   is	
   pretty	
  
cumbersome,	
  specifically	
  that	
  resolution	
  should	
  be	
  limited	
  by	
  diffraction.	
  This	
  claim	
  kept	
  its	
  dogmatic	
  character	
  
for	
   one	
   century	
   until	
   Stefan	
   Hell	
   put	
   forward	
   the	
   idea	
   to	
   break	
   this	
   limit	
   in	
   fluorescence	
  microscopy	
   using	
  
stimulated	
  emission	
  depletion	
  (STED).	
  We	
  are	
  now	
  using	
  STED	
  in	
  lithography	
  and	
  we	
  construct	
  sub-­‐diffraction	
  
patterns,	
  including	
  bio-­‐inert	
  scaffolds	
  that	
  carry,	
  in	
  three	
  dimensional	
  space,	
  bio-­‐functional	
  nanoanchors	
  which	
  
allow	
   for	
   targeted	
   placement	
   of	
   proteins	
   or	
   oligonucleotides.	
   Another	
   approach	
   to	
   nanoscale	
   optics	
   is	
  
plasmonics.	
  Multi-­‐layered	
  gold/silver/oxide	
  nanostars	
  are	
  one	
  example	
  which	
  we	
  use	
  for	
  the	
  improvement	
  of	
  
organic	
   LEDs	
   or	
   random	
   lasers.	
   Voltage-­‐clamped	
   gold	
   nanoparticles	
   also	
   allow	
   for	
   an	
   optical	
   read-­‐out	
   of	
  
chemical	
  processes	
  at	
  their	
  solid-­‐liquid	
  interface.	
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