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Anomalous Quantum Hall Effect
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H. Buhmann et al., Apl. Phys. Lett. 86, 212104 (2005)
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Europhys. Lett., 65, 393 (2004)
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Spin Interference Effect

M.König, AT, EMH, JS, VH, VD, MS, CRB,
HB, and LWM, PRL 96, 076804 (2006).r = 1 µm

Direct Observation of the Aharonov-Caser Phase
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band structure

D.J. Chadi et al. PRB, 3058 (1972)
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HgTe-Quantum Wells

MBE-Growth Chamber
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Typ-III QW
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Rashba Spin-Orbit Splitting
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Magneto-Transport
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Rashba Spin-Splitting Energy

E.G. Novik, HB, et al, PRB 72, 035321 (2005)
 Y.S. Gui, HB et al., PRB 70, 115328 (2004)
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Layer Structure
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Insulator-Metal-Insulator
Transition

insulator metal insulator

Landau Levels 

E.G. Novik, HB, et al, PRB 72, 035321 (2005)
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Insulator-Metal-Insulator
Transition

6.5 nm QW
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Insulator-Metal-Insulator
Transition

6.5 nm QW
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Topological Quantization

C.L.Kane and E.J. Mele, Science 314, 1692 (2006)

C.L.Kane and E.J.Mele, PRL 95, 146802 (2005)
C.L.Kane and E.J.Mele, PRL 95, 226801 (2005)
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Bandstructure HgTe
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normal insulator state

QSHI
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QSHE-Measurement

20 µm

13.3 µm

sample layout
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Multi-Terminal Probe
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Multi-Terminal Probe
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Summary 1:

signatures for QSH insulator state
for inverted HgTe QW 
micro-structures

multi-terminal resistance 
corresponds to expected values for
helical edge states
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Spin-Hall Effect
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Spin-Hall Effect

extrinsic
• skew scattering
• side jump effect
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Spin-Hall Effect

2. Intrinsic SHE

Rashba effect

J.Sinova et al.,
 Phys. Rev. Lett. 92, 126603 (2004) 
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Spin-Hall Effect

optical detection

Kato et al. Science 306, 1910 (2004)

Wunderlich et al. PRL 94, 47204 (2005)
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Spin-Hall Effect

Hirsch PRL 83, 1834 (1999)

electrical detection

SHE-1
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Spin-Hall Effect

E.M. Hankiewicz et al . PRB 70, 241301 (2004) 

electrical detection
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Spin-Hall Effect

    Scaling of H-samples with the system size
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Spin-Hall Effect
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calculated voltage signal
for electrons
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Measurement
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