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The balance equation prescription 
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The balance equations 
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ß Terminate here           
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W in terms of known 
quantities). 
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The DD equation 
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Jnx = nqµnE x + qDn
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Coupled current equations 
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Recall that we derived the coupled current equations for 
the flow of charge and heat by solving the BTE in the 
Relaxation Time Approximation. 



Coupled current equations 
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  J =σE −σ S dT dx

   
JQ = Tσ SE −κ 0 dT dx
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Balance equation prescription 
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Current equations 
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Charge current 
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(assumes Wxx = W/3) 
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Seebeck coefficient 
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Seebeck coefficient 
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Seebeck coefficient 
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Seebeck coefficient 

  
Jnx = nqµnE x −σ nSn

dT
dx

  
Sn = −

kB

q
⎛
⎝⎜

⎞
⎠⎟

EC − Fn

kBT
+ 3

2
⎧
⎨
⎩⎪

⎫
⎬
⎭⎪



Lundstrom ECE-656 F17 
 

14 

Comparison 
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Landauer / BTE vs. moments 

See Fundamentals of Carrier Transport, Sec. 5.5.2 for 
a discussion of how to make the moment equations 
consistent with the Landauer/BTE approach. 
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Charge and heat flow balance equations 
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Heat current 

Repeat the process for the heat current. 

Is the Kelvin Relation satisfied? 

What is the Wiedemann-Franz Law in this approach? 
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Questions 


