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phonon dispersion 
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1) Neutral impurity 

2) Alloy scattering 

3) Surface / edge roughness scattering 

4) Plasmon scattering 

5) Electron-electron scattering 

6) Electron-hole 
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other scattering potentials 
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which phonons scatter? 
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which phonons scatter? 
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maximum beta: ABS 
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maximum beta: EMS 
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maximum beta: acoustic phonons 
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Near room temperature, 
intravalley acoustic phonon 
scattering is nearly elastic. 

To emit an AP, the 
electronÕs velocity 
must be greater 
than the phononÕs. 
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maximum beta: acoustic phonons 
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optical phonons 
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transition rate 
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energy-momentum conservation 
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phonon amplitude 
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absorption vs. emission (L21)   
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final answer 
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scattering rate 
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scattering rate (ii) 
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scattering rate (iii) 
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momentum relaxation rate 
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momentum relaxation rate (ii) 
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acoustic phonon scattering 
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acoustic phonon scattering (ii) 
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acoustic phonon scattering (iii) 
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Exercise:  We have assumed that 
ADP scattering is elastic, which is 
generally a good assumption near 
room temperature. Repeat the 
derivation of the scattering ands 
momentum relaxation rates without 
this assumption. 
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optical deformation potential scattering 
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one final point 
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No dependence on !  !   isotropic scattering. 

How to we determine whether scattering is elastic? 
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