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Quantum Hall Effect (fractional)
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Activated transport (FQHE)
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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.



Single-mode approximation

superfluid He
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F1c. 1. The liquid structure factor S(%), based on the x-ray
scattering data of Reekie and Hutchison. The principal maximum
corresponds to a wavelength equal to the nearest neighbor
distance in helium. Appendix A describes modifications we have
made in the data.

Phys Rev 102, | 189

F16. 6. The energy
spectrum of excita-
tions. Curve 4 is the
spectrum E, (k) com-
puted from Eq. (61).
Curve B is the spec-
trum E;(k) com-
puted with the sim- B
pler wave function
(5). Curve C is the
Landau-type spec-
trum used by de-
Klerk et al.4 to fit the
second sound and
specific heat data.
Curve Disa Landau-
type spectrum with
po taken the same as
in 4, and x and A
chosen to fit the
specific heat data. A .
For small %, all 10 2.0
curves are asymp_ WAVE NUMBER K (A-)
totic to the line
E=t#ck.
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Shot noise in FQHE regime
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FIG. 1 (color online). Schematic of the noise measurement
setup (see text for details).



Liquids: density-density correlation

water
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Other “types of transport”

Thermal conductivity

Thermopower
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Back to edge states
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Spin Hall effect
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FIG. 1 An illustration of the connected family of the spin-
dependent Hall effects. In the AHE, a charge current gen- 150 =i
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AHE (anomalous Hall effect)
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More spin-orbit driven effects:
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More spin-orbit driven eftects:
AMR (anisotropic magnetoresistance)

Epitaxial Fe layer
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Epitaxial (Ga,Mn)As layer
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Spin-orbit driven effects:
TAMR (tunneling anisotropic magnetoresistance)

tunneling structure:

(Ga,Mn)As/AIOx/Au
FM/1/NM

tunneling structure: Pt
NiFe/lrMn/MgO/Pt ':":‘O
FM/AFM /1 / NM e

Ta/Ru/Ta
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Magnetic Field (mT) Magnetic Field (mT)
Phys Rev Lett 93, 117203 (2004)
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Field (Oe)
Phys Rev Lett 108,017201 (2012)



small dots - resonant tunneling
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Tunneling through quantum dots
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larger dots - Coulomb blockade
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CMQOS-based SET
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