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Scaling Theory of Localization: Absence of Quantum Diffusion in Two Dimensions
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Arguments are presented that the T =0 conductance G of a disordered electronic system de-
pends on its length scale L in a unlversal manner. Asymptotic forms are obtained for the
scaling function 8(G) =dInG/dInl, valid for both G < G, ~e’/fi and G> G,. In three dimensions,
G, is an unstable fixed point. In two dimensions, there is no true metallic behavior; the con-
ductance erosses over smoothly from logarithmie or slower to exponential deerease with L,

® All states are localized in 2D



Strongly disordered systems

® Even for a “dirty” sample, the localisation length of a
2DEG is of the order of a kilometer therefore the sample
is effectively delocalised at zero magnetic field because
of its finite size

® Therefore it is widely accepted that in order to
observe insulator-quantum Hall transitions, one
needs to deliberately introduce disorder so as to
experimentally realise a highly-disordered 2D system
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