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2D Dielectric mismatched structure
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Motivation
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Coulombic Scattering rate calculation

« Tools:
— Green’s Function solution of Poisson equation
— Theory of Image charges
 Unscreened Coulombic scattering potential (modulated by environmental dielectric):
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 Envelope function of 2D dielectric mismatched structure:
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» Matrix element of scattering potential: H.", =%j\1{k.\/ (o, 7)Y, dA

e Scattering rate calculation: Fermi’'s Golden Rule
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Problem we want to address

Semiconductor

Dielectric Dielectric The potential barrier is finite

*The electron wave function leaks into

e e dielectrics, changing its effective mass
sEstimation of critical band offset for
good confinement of electrons
*For different materials: role of effective
mass/band gap in mobility calculation
*Polarization sources

*Electronic polarization

elonic polarization
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