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Transport

Transport refers to the movement and flow of physical quantities—such as charge, spin, heat, or mass
—through a material system, typically as a response to external forces like electric fields, magnetic fields, 
or temperature gradients.

Case 1:  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Case 2:  
heat/energy transport

Case 3:  
heat and charge transport



Example 1: The Hall effect

Lorentz force:  
 
If   and  : 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3) Drift velocity:     (into 2)):  

F = − eE + ev × B

B = Bz ̂z v = vx ̂x

v × B = vxBz
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2: Increase in carrier density  
3: Increase of relaxation time  
1: phonon drag ? 

RH =
Ey

jxBz
= −

vxBz

jxBz
=

1
en



Example 2: The Quantum Hall effect



1: 2D electron system 
2: strong magnetic field 
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The Wiedemann-Franz law
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