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Aharonov-Bohm effect in a metallic ring
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(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.
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Coherence length

AAK ® Au1 ref[27]

‘/ —o— Au2 ref[27]
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Fig. 1. Phase coherence length as a function of temperature for an ultra-
pure gold sample before (o) and after (o) annealing. The solid line
corresponds to the theoretical expectation within the AAK picture [30].
Data are taken from Ref. [26].



Weak localisation in magnetic tield
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FIG. 2. Low-field magnetoresistance of a Si(111)

MOSFET in a perpendicular field for various tempera-
tures. Electron density is 4.52% 102 cm 2.



Magnetoresistance measurements - Hall bar
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Activated transport (IQHE)

® \n guantum Hall regime, o «x p
e conductivity proportional to
number of carriers

x exp(—E,/2kT)




Dissipation of energy in a Hall bar (IQHE)
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IQHE in 2DEG and in graphene
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Topological insulator - HgTe/CdTe heterostructure
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Topological invariants

e g related to Gauss
curvature

e C related to Berry
curvature
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FIG. 2 (color).

(a) Bulk band structure of HgTe and CdTe;

(b) schematic picture of quantum well geometry and lowest sub-
bands for two different thicknesses. From Bernevig et al., 2006.
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Quantum Hall Effect (fractional)
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Excitation spectrum in the 1/3 Laughlin state
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FIG. 5. (Color online) The spin wave (SW) and the magnetoro-
ton branch (MR) seen in the ED spectra of ideal v=1/3 systems of
different sizes and geometries. In the legend, ¢ stands for torus, s for
sphere, and the number indicates the number of electrons. The lines
(solid and dotted) were obtained from the 1/N— 0 extrapolation of
the data (MR and SW) on the sphere.



Shot noise in the 1/3 FQHE state
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FIG. 1 (color online). Schematic of the noise measurement
setup (see text for details).



