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162 Double Tumetion @IP

(a) (b)

»

(a) Double-junction nanostructure consists of two scatterers in series. The electron acquires the
phase shift x when traveling between the scatterers. (b) The transmission results from the
interference of all trajectories shown, and thus depends on the phase shift.
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Electron can get from L to R in many ways ("processes"), differing in number @

of attempts (m) to cross right junction. Amplitudes for processes add coherently!
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T(E) has resonant structure, with peaks when w« = Tn 2
“resonant tunneling" or "Fabry-Perot resonances".

Resonances indicate formation of discrete levels,

essentially isolated from outside world. ©
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Expand T(E) around resonance: ) @
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= independent of energy or phase . Thus resonant tunneling is pure quantum effect!
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Any effects beyond Ohm's law results from quantum interference...!
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Several example trajectories interfering in an AB ring. Interference of (a) and (b) provides a &,
periodic contribution that depends on dynamical phase (universal conductance fluctuations).
Interference in pairs (d), (e) and (f), (g) leads to a @ periodic contribution that survives
averaging over dynamical phase (weak localization). Interference in pairs (o), (h) and (g), (d)
yields a contribution time-reversed to that of pair (a), (b).
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