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Equilibrium Problems Non-equilibrium Problems
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Boltzman Equation
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scattering (Entropic forces)



Quantum Mechanics

( )rψ Schrodinger Equation

NEGF Quantum Boltzman Equation

(Schrodinger Equation + scattering)

Landauer Model

dynamicsChannel

thermodynamicsContact

Applications: small devices, large device in low bias

Works well when 

coupling of levels is low

Photons
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Schrodinger Equation

for photons

Maxwell’s 

EquationApplications: small devices, large device in low bias

Multi-particle Schrodinger Equation
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Multi-electron Schrodinger Equation
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This becomes an operator in second quantization
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cannot be measured

can be measured

In case of photons, the ‘-’ sign is replaced by a ‘+’ sign

so many photons can be in a single state, which gives a big 

magnitude for electric field, that can be measured


