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Transport Studies of Strained-layer InAs/GaInSb QSHIs
Li, T. and Du, R.R. (Rice University, Department of Physics and Astronomy)
Introduction 

In the past decade, quantum spin Hall insulators (QSHIs) have attracted considerable attention due to their interesting properties. Recently, we reported [1] on a class of QSHI in strained-layer InAs/GaInSb quantum wells (QWs), in which the bulk gaps are enhanced up to fivefold as compared to the InAs/GaSb QSHI, and the measured edge conductance clearly manifests time-reversal symmetry protected properties. 
Experimental 

Transport measurements in NHMFL were performed in SCM1 (dilution fridge with 18/20T superconducting magnet), cell 8 (dilution fridge with 35 T resistive magnet), and cell 12 (He-3 fridge with 35 T resistive magnet).
Results and Discussion


Figure 1 shows the measured conductance G versus the front gate voltage Vfront of a Corbino device made by the InAs/Ga0.68In0.32Sb QWs under different in-plane magnetic fields B//. Clearly, the G has been strongly suppressed as the Fermi level tuned into the bulk gap by the front gate, indicating the bulk of the QSH states is quite insulating here. Also the bulk insulating gap can be suppressed under B// due to the hybridization nature. 
      In strained-layer InAs/GaInSb QWs, the edge interaction effects are supposed to be weaker due to the formation of much larger bulk gaps. Experimentally, we indeed found the temperature and bias voltage dependence of the helical edge conductance in strained InAs/Ga0.68In0.32Sb QWs (typical data shown in figure 2) are consistent with the theoretical expectation of a weakly interacting helical liquid, and are fundamentally different from the Luttinger-liquid behavior previously observed in the InAs/GaSb QWs [2].
      For more results and discussion, please refer to Ref. [1] and [3].
Conclusions

We have characterized the strained-layer InAs/GaInSb quantum wells using the high magnetic field/low temperature systems. The main findings are consistent with the properties predicted for the Z2 topological insulators. 
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Fig.1 G- Vfront traces of a Corbino device at different B//.





Fig.2 Temperature and bias voltage dependence of Rxx - Vfront traces for a 1.2 μm device.








