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Useful Results 
 
 
Basic equations of coherent transport 

� 

Γ1 = i[Σ1 − Σ1
+],

� 

Γ2 = i[Σ2 − Σ2
+] 

, 

   Density of states 

  Electron density 

 Current/energy  

 2-terminal current 

 

Simpler version

� 

n(E) = D(E) γ1 f1(E) + γ 2 f2(E)
γ1 + γ 2

 Electron density 

 
  

� 

Ii(E) = (q γ i /) D(E) f i(E) − n(E)( )   Current/energy 

 
  

� 

I(E) =
q


γ 1γ 2
γ 1 + γ 2

D(E) ( f1(E) − f2(E))  2-terminal current 

Ballistic transport: . In diffusive regime , 

leading to a reduction in the current  by a factor mfp / (mfp+L) . 
In general H has to be replaced with H+U, and D(E) with D(E-U) where U has to be 

calculated self-consistently from an appropriate “Poisson”-like equation. 

 

Other useful relations:  
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