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Three-­‐dimensional	
   fluorescence	
   optical	
   far-­‐field	
  microscopy	
   generated	
   the	
   design	
   and	
  
realization	
   of	
   crucial	
   experiments	
   in	
   cellular	
   and	
   molecular	
   biophysics,	
   although	
  
comparatively	
   low	
   spatial	
   resolution	
   when	
   compared	
   with	
   electron	
   microscopy	
   or	
  
scanning	
   probe	
   near-­‐field	
   methods.dictated.	
   Recently,	
   an	
   emerging	
   family	
   of	
  
fluorescence	
  microscopy	
   approaches	
   exploiting	
   the	
   photo	
   physical	
   properties	
   and	
   the	
  
switching	
   abilities	
   of	
   fluorescent	
   markers	
   allowed	
   to	
   achieve	
   the	
   surpassing	
   of	
   the	
  
diffraction	
   barrier	
   down	
   to	
   10	
   nm	
   resolution	
   scale.	
   Super-­‐resolution	
   microscopy	
   and	
  
optical	
  nanoscopy	
  are	
  the	
  modern	
  terms	
  related	
  to	
  optical	
  far-­‐field	
  methods	
  [1].	
  Within	
  
this	
  framework,	
  focusing	
  on	
  the	
  saturated	
  depletion	
  of	
  the	
  markers’	
  fluorescent	
  state	
  by	
  
stimulated	
  emission	
  we	
  have	
  pointed	
  our	
  attention	
  to	
  different	
  modalities	
   for	
  realizing	
  
STED	
   (stimulated	
   emission	
  depletion)	
   approach.	
   In	
  particular	
  we	
   are	
   interested	
   in	
   the	
  
excitation	
  modalities	
   (including	
  phase	
  modeling,	
   intensity	
   control	
   and	
  scanning	
   speed)	
  
and	
   in	
   evaluating	
   the	
   possible	
   photo-­‐bleaching/toxical	
   effects	
   as	
   function	
   of	
   the	
   light	
  
intensity	
  levels	
  needed.	
  To	
  this	
  end	
  we	
  are	
  working	
  both	
  on	
  the	
  “classical”	
  solution	
  using	
  
ps	
  laser	
  pulses	
  both	
  using	
  white	
  light	
  laser	
  generation	
  and	
  multi-­‐photon	
  based	
  schemes	
  
and	
  on	
   the	
  more	
   recent	
  CW	
  approaches.	
   In	
  order	
   to	
  have	
  a	
   flexible	
   set-­‐up	
  we	
  are	
  also	
  
approaching	
   optical	
   super-­‐resolution	
   using	
   the	
   FPALM	
   (fluorescence	
   photoactivatable	
  
localization	
   microscopy)	
   scheme	
   coupled	
   to	
   two	
   different	
   ways	
   for	
   switching	
   on	
   the	
  
fluorescent	
  proteins	
  involved.	
  The	
  former	
  being	
  classical,	
  in	
  order	
  to	
  have	
  a	
  comparison	
  
with	
  the	
  STED	
  approach	
  in	
  terms	
  of	
  possible	
  photo-­‐bleaching	
  and	
  photo-­‐toxical	
  effects,	
  
and	
  the	
  latter	
  based	
  on	
  the	
  utilization	
  of	
  the	
  single	
  plane	
  illumination	
  microscopy	
  (SPIM)	
  
concept	
  to	
  extend	
  far-­‐field	
  optical	
  nanoscopy	
  methods	
  to	
  large	
  samples.	
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