Lecture 26-27

Universal conductance fluctuations.



Quantum corrections to conductance
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Mesoscopic conductance fluctuation
In each particular sample, <§b Aafp) =0
there is no self-averaging. > AA; =0
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Universal conductance fluctuations (UCF's)
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Aharonov-Bohm oscillation in the ring geometry
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Observation of #/e Aharonov-Bohm Oscillations in Normal-Metal Rings
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FIG. 1. (a) Magnetoresistance of the ring measured at
T'=0.01 K. (b) Fourier power spectrum in arbitrary units
containing peaks at A/eand h/2e. The inset is a photograph
of the larger ring. The inside diameter of the loop is 784
nm, and the width of the wires is 41 nm.



Magneto-conductance ‘fingerprint'
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Altshuler & Khmelnitski 1985



Universal conductance fluctuations (UCFs) were discovered
experimentally by S.Washburn, R.Webb (1984)

How do UCF’s look like in experiments:

Micron-size wire of heavily doped n-GaAs (at low temperature).
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Data show magnetoresistance of the same wire thermally cycled 100
times. Fluctuation patterns changed after each thermal cycle, due to the
re-charging of deep traps which changed the microscopic realisation of

disorder without changing the mean free path.
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D.Mailly, M.Sanquer (1992)



VOLUME 89, NUMBER 20 PHYSICAL REVIEW LETTERS 11 NOVEMBER 2002
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Thouless energy (p.Thouless, 1980)

oG _ is arandomly oscillating function of
electron energy & , typically on the scale of ET.
Thus, observation of UCF’s requires low

temperature,
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