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R HgTe: Inverted band structure

Strain opens small gap

D. J. Chadi et al., PRB 5 3058 (1972)



R Band structure of strained HgTe (001)
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Devices

TiAu Gate

| T . TiAu Gate

Si0, + Si,N) T ,
or AL,O, SiO, + Si,N,

Cd Hg, Te or ALO,

a=0.645 nm

a=0.648 nm

HgTe tensile strained

high mobility: up to 4-10> cm?/Vs

HgTe material:
Nikolai Mikhailov, Sergey Dvoretsky, Novosibirsk



Dirac fermions




R N and P from 2-carrier Drude model
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R From Drude model: P(Vg) and N(Vg)
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Pxx(Vy) and p,, (V) in quantizing B - fields
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Quantized p,, values and SdH oscillations occur for E; in the gap and in the
conduction band

D. Kozlov et al., PRL 112,196801 (2014)



QHE also observed when E is located in CB (V, > 4V)
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Pxx at different V,

p-side
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R N, P obtained from Drude and SdH (QHE)
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Er > E,: Period of SdH ¢ E- > E,: Period of SdH

oscillations approximately <= => scillations determined

given by pPrude _ nprude by total electron density
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Slope change of N°P (Vg)
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R Magnetocapacitance measurements
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Total capacitance depends also

on quantum capacitance e’D
in series to the geometrical
capacitance ggpA/d

GaAs substrate

S. Luryi, APL 52, 501 (1988)



R Magnetocapacitance
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R Magnetocapacitance D. Bauer, unpublished
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Summary

We studied transport and capacitance in high-mobility 3D-HgTe layers
E- can be tuned from conduction band via gap into valence band
Quantum-Hall-effect and SdH-oscillations in gap and CB

Capacitance probes preferentially top surface — quantum capacitance
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