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The quantum spin Hall (QSH) state is a genuinely new state of matter characterized by a non-trivial
topology of its band structure. Its key feature is conducting edge channels whose spin polarization
has potential for spintronic and quantum information applications. The QSH state was predicted
and experimentally demonstrated to exist in HgTe quantum wells. The existence of the edge chan-
nels has been inferred from the fact that local and non-local conductance values in sufficiently small
devices are close to the quantized values expected for ideal edge channels and from signatures of the
spin polarization. The robustness of the edge channels in larger devices and the interplay between
the edge channels and a conducting bulk are relatively unexplored experimentally, and are difficult
to assess via transport measurements. Here we image the current in large Hallbars made from HgTe
quantum wells by probing the magnetic field generated by the current using a scanning supercon-
ducting quantum interference device ( SQUID). We observe that the current flows along the edge of
the device in the QSH regime, and furthermore that an identifiable edge channel exists even in the
presence of disorder and considerable bulk conduction as the device is gated or its temperature is
raised. Our results represent a versatile method for the characterization of new quantum spin Hall
materials systems, and confirm both the existence and the robustness of the predicted edge channels.
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We propose an analog quantum simulation of small-polaron physics using a one-dimensional system
of trapped ions acted upon by off-resonant standing waves...
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... Here we report a practical method to identify topological phases in arbitrary realistic models by
accurately calculating the topological entanglement entropy using the density matrix renormalization
group (DMRG)...
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. Here, we present thorough experimental studies, backed by numerical simulations, of a system
composed of an aluminium superconductor in proximity to an indium arsenide nanowire, with the
latter possessing strong spin—orbit coupling and Zeeman splitting... Although not providing definite
proof of a Majorana state, the presented data and the simulations support its existence.
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