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Nanoelectronic devices
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Quantum mechanics

Wave functions: ¥ (F,t)

Schrodinger equation: ih%?(?,t) =H ()Y (F,1)
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Hamiltonian (energy) operator: H(t) = —S—A +U(F,1)
m
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Example: The quantum well




Open quantum dots in contact with leads
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Unknown wave functions of the electrons in the sample
Statistical description: wave functions . with probabilities p,

Statistical operator p=>"p, | v, ><y, |

Expected values of physical observables:
<A> =<y, |Ay,> > <A>=>p <y, |Ay, >

= <A>=Tr(Ap)=> (Ap)_
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The leads-sample contacts
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The external field (bias)
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Coulomb interaction and many-body effects
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The equation for the statistical operator
(generalized master equation)
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Charging of the sample

Ap=1.2 meV
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Currents
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Double system
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Current (a,u.?

Induced currents
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Electric pulses
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