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Quantum Spin Hall Insulator State
in HgTe Quantum Wells

Markus Konig,* Steffen Wiedmann,® Christoph Briine," Andreas Roth,’ Hartmut Buhmann,’
Laurens W. Molenkamp,'* Xiao-Liang Qi,” Shou-Cheng Zhang®
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Fig. 4. The longitudinal four- G =0.01e2h
Conductance terminal resistance, Ry 23, of okt m T=003K
channel with various normal (d = 5.5 nm) 10°F o =2en] 1
up-spin charge () and inverted (d = 7.3 nm) \
carriers (I, 1, and IV) QW structures T=30mK
as a function of the gate volt- '°6F
age measured for =0T at
T = 30 mK. The device sizes
are (20.0 x 13.3) um® for
devices | and I, (1.0 x 1.0)
umz for device Ill, and (1.0 x

\
0.5) um? for device IV. The 10° >
inset shows Ry 3(Vy) of two ] / v G=2e%h 1
samples from the same wafer,
having the same device size

() at 30 mK (green) and -10  -05 0.0 05 1.0 1.5 20
1.8 K (black) on a linear scale. Vg =Vind) IV
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Hg,.,Cd Te, y > 0.16 Hg, ,Cd Te, x < 0.16
«

e e FIG. 7.(a) The crystal structure of
Me FRECEVE P it Hg; ,Cd,Te is a zinc-blende type foc

: . structure of space group F43m with Hg at

U - 1 Topological ! r (0.0.0) and Te at (4 i ') (b) Band

S-orvhd la : 8 inversion occurs near ﬁ'ne HgTe-CdTe
i i I interface of the quantum well. (c) HgTe-
—_ CdTe binary phase diagram shows the full
E, solubility, and the liquid + solid mixture
between the liquidus and solidus indicates
that a strain energy is stored in the sys-
tem. [Panel (b) is reproduced with permis-
sion from Galeeva et al., Beilstein J.

i Nanotechnol. 9, 1035 (2018); copyright

i b le 2018 Elsevier ' and panel (c) is repro-

point duced with permission from Moskvin

L v :(3 | et al., J. Cryst. Growth 310, 2617 (2008);
P Orb’M‘ ” copyright 2018 Elsevier ]’
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