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Role:	  
•  reduce	  the	  illuminated	  area	  

with	  parallel	  illumination	  
•  minimize	  lens	  aberrations	  	  

Role:	  
•  Increase	  contrast	  in	  imaging	  by	  

excluding	  scattering	  electrons	  
•  Only	  works	  well	  with	  thin	  

materials	  

Condensor	  Aperture	   Objective	  Aperture	  
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Without	  C3	  lens	  

Titan	  condensor	  manual	  



With	  C3	  lens	  	  

Titan	  condensor	  manual	  
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With	  C3	  lens,	  corrects	  spherical	  abberation	  	  
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Chip	  read-‐out	  

Solder	  bump	  bonds	  

Readout	  Chip	  
Medipix	  or	  Timepix	  
in	  250um	  IBM	  CMOS	  	  

Hybrid	  pixel	  detector:	  	  
-‐  radiation	  hard	  
-‐  Larger	  point	  spread	  
-‐  High	  dynamic	  range	  

Ideal	  for	  diffraction	  

Monolithic	  direct	  electron	  detector:	  
-‐  damage	  prone	  	  
-‐  Small	  point	  spread	  
-‐  Low	  dynamic	  range	  

Ideal	  for	  imaging	  



Radiation	  hard	   High	  contrast	   Low	  noise	   Speed	  

CCD	   Y	   Y/N	   N	   1-‐30	  fps	  

Direct	  detection	   N	   N	   Y	   0.1-‐10	  fps	  

Quantum	  detection	   Y	   Y	   Y	   100-‐1000	  fps	  
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