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A	
  high-­‐stakes	
  experiment	
  
Melting polar ice 

Image: National Geographic 



Photovoltaics	
  

Solar cell fabrication 

Image: NREL Image: www.greenmanufacturer.net 

Xunlight: kilometer steel foil PV  Solar farm 

Image: NASA 



What	
  is	
  in	
  a	
  nanocrystal	
  “ink”	
  

Image: Murray 
1.5 nm 

Lead (II) Oxide 
Oleic acid 
Octadecene 



Aside:	
  material	
  considera9ons	
  

•  16	
  TW	
  
•  >80%	
  Fossil	
  Fuel	
  

~500 MW (32,000) 

Coal-fired power plant 

Image: Greg Goebel 

•  170	
  mi2	
  at	
  15%	
  efficiency	
  
à	
  California	
  



Earth	
  abundance	
  

Image: NASA 
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V,	
  i	
  

Metal	
  

Low-cost, wide-area fabrication: spin- and spray-casting, electrodeposition 

Spectroscopy, electrical measurement, 
and both simultaneously  



Semiconductors	
  and	
  molecules:	
  
only	
  certain	
  allowed	
  states	
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Linear combination of atomic orbitals (LCAO) leads to MOs 

Large number of atoms à states cluster into bands 

Allowed 

Allowed 
Band gap 

Size can restrict the available states 



Measuring	
  nanocrystal	
  excita9ons	
  

Excited electron 

Vacancy or 'hole' 



Measuring	
  nanocrystal	
  excita9ons	
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Quantum	
  dot-­‐based	
  photodetector	
  

Field 

30 mW/cm2  
@ 488nm 



Photocurrent	
  due	
  to	
  nanocrystal	
  
excited	
  states	
  

Collected charges originate in the 
excitation of quantum confined states 
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