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screening in 2D / 1D
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outline

1) About phonons
2) Electron-phonon coupling

3) Summary
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lattice vibrations
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LA phonons (1)
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TA phonons (2)

near 8 = 0:
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LO phonons (1)
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the two atoms in a unit cell oscillate out of phase
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TO phonons (2)
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1D spring model (longitudinal modes)
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phonon dispersion characteristics
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Frequency [THz]

http://www.personal.psu.edu/pce3/Research%20Topics.htm

measured phonon dispersion: Si
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Frequency |THz|

measured phonon dispersion: GaAs

http://www.personal.psu.edu/pce3/Research%20Topics.htm
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simplified phonon dispersion

“intervalley phonons”

1) Longitudinal modes couple
most strongly with (LO) !
electrons. @

2) Intravalley scattering ¢
requires small 3.

(LA)
3) Intervalley requires 3 near
the Brillouin zone w=00

S
boundary.
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amplitude of vibration
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amplitude of vibration (ii)
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outline

1) About phonons
2) Electron-phonon coupling

3) Summary
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electron-phonon coupling (LA)

the bandgap depends on lattice constant. J£, = D%

SE, = Dcﬁ ‘deformation potential’
d

LA phonons:
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deformation potential scattering
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*acoustic deformation potential scattering (ADP)”
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electron-phonon coupling (TA)
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electron-phonon coupling (LO)
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“optical deformation potential scattering (ODP)”
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polar semiconductors
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optical phonons in polar semiconductors
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acoustic phonons in polar semiconductors
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scafttering potentials
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other scattering mechanisms

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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guestions

1) About phonons
2) Electron-phonon coupling

3) Summary
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