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What  is  thiophene  func/onalized  
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Dicarbollide	
  

•  Low	
  Rota$onal	
  
Barrier	
  

•  Magne$c	
  
Informa$on	
  Storage	
  

•  Molecular	
  Rotor	
  



Thiophene	
  Rings	
  
•  Many	
  Possible	
  Torsional	
  Angles	
  

•  Each	
  Exhibits	
  Different	
  Energy	
  Gap	
  

•  Variable	
  Conductance	
  

•  Applicable	
  for	
  Molecular	
  Switch	
  



Thiophene	
  Func+onalized	
  
Co-­‐bis(dicarbollide)	
  
•  Exhibits	
  High	
  Stability	
  

•  Experimentally	
  Synthesized	
  

•  Increased	
  conductance	
  with	
  higher	
  
number	
  of	
  thiophene	
  rings	
  



Spin	
  Cross-­‐over	
  Systems	
  

•  Spin	
  State	
  Manipulated	
  
	
  

•  Transi$on	
  Reversible	
  



Methods	
  
Gaussian	
   Atomis+x	
  

•  Assemble	
  Molecule	
  
•  Geometrically	
  Op$mize	
  
•  Set	
  Spin	
  State	
  

•  Create	
  Device	
  
•  Set	
  Ini$al	
  Spin	
  State	
  
•  Perform	
  Electron	
  

Transport	
  Calcula$ons	
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