\\Friday j \\Thursday) \Wednesdaﬂ

MoOE4

Ambipolar surface quantum Hall effect in the 3D Tl strained HgTe
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Topological insulators (TIs) are a new class ofariats which are only conducting at th
edge (2D TIs) or at their surface (3D TIs) [1]. $aestates are chiral, spin polarized and f
a 2D electron system of Dirac fermions on the s@faf a 3D TI, and, as in graphene,
described by the Dirac-Weyl equation, for masstektivistic particles.

The band structure of HgTe exhibits an energetiension of the's and/s band order. Sinc
HgTe is a semimetal, the Dirac-like surface stat@ms only be probed if strain is applie
which leads to a gap opening between the light-lamid the heavy-hole band. Recen
experiments on strained HgTe have shown the surfpmntum Hall (SQH) effect fc

electrons thereby proving the 2D nature of thidesys[2].
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Figure 1: Magneto-transport measurements in a 3D TI: (ap&etep at O T. (lB-sweep a
Vy=0 exhibits SQH effect for electrons. (c) Hall cantivity at highB shows the transitio
from electronsy=1) to holesy=-1).

We will present magnet-transport experiments whegeobserve the ambipolar SQH effi
for the first time. The electric field effect (tgate on the sample) enables us to tune
Fermi energy from the conduction to the valencedbae., through the bulk band gap, !
figure 1(a, c). Furthermore, we discuss the progedf surface transport, such as the B
phase, odd and even integer SQH effect, and addregiysics of the charge neutrality pc
in order to demonstrate that high-quality strairs® HgTe is an ideal material to pro
surface states and properties of 3D Tls.
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