
Question - Hall Effect 

Under an applications of both a electrical current i an magnetic field B,  

derive the Hall voltage for both electrons and holes from the Lorentz force F. 
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Answer - Hall Effect 

Lorentz force for both holes and electrons : 

Fy = ±q Ey + v B[ ]y{ } = ±q Ey + vzBx vxBz( ){ }

y-component is obtained to be 

For a equilibrium state, Fy = 0 

±q Ey vxBz( ) = 0 Ey = vxBz

Current density can be independently defined for both holes and electrons, 

Jx = +qpvx      holes;  vx > 0,  p : hole number density( )

Jx = qnvx      electrons;  vx < 0,  n : electron number density( )
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Answer - Hall Effect (Cont'd) 

Here,              and              , 
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Hall coefficient R
H
 , 

Ey = RHJxBz

Vy = hEy
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Hall coefficient 

RH =
Ey
JxBz

Therefore , 

RH =
Vyl

ixBz
 Experimentally measured 


