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Bulk Rotational Symmetry of Quantum Oscillations in SmB6
Xiang, Z., Lawson, B.J., Asaba, T., Tinsman, C., Chen, L., Li, L. (Univ. Michigan); Shang, C., Chen, X.H. (Univ. Science & Tech of China) 

Introduction

The Kondo insulator samarium hexaboride (SmB6) has been intensely studied in recent years as a potential candidate of a strongly correlated topological insulator. One of the most exciting phenomena observed in SmB6 is the clear quantum oscillations appearing in magnetic torque at a low temperature despite the insulating behavior in resistance. These quantum oscillations show multiple frequencies and varied effective masses. The origin of quantum oscillation is, however, still under debate with evidence of both two-dimensional Fermi surfaces [1] and three-dimensional Fermi surfaces [2]. We solved the problem by tracking the angular dependence of the oscillation amplitude [3]. 
Experimental


The quantum oscillations in magnetization are measured by cantilever-based torque magnetometry in a dilution refrigerator and 3He fridge in the 45 T Hybrid magnet. The sample is rotated for more than 135 degrees to track the oscillation amplitude.
Results and Discussion
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The oscillation frequencies track closely with the early observations from both groups [1,2]. However, as shown in Fig. 1, the oscillation amplitude of samples with an irregular SmB6 crystal demonstrates that the oscillation amplitude of the dominating oscillation frequency favors one direction. Further analysis shows that the oscillation amplitude can be tracked by a model back on the two-dimensional Lifshitz-Kosevich model.
Conclusions

The bulk four-fold symmetry is broken in the oscillation amplitude. No deviation of Lifshitz- Kosevich behavior is observed down to 40 mK. Our results suggest the existence of multiple light-mass surface states in SmB6, with their mobility significantly depending on the surface disorder level.
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Fig.1 Angular dependence of oscillation amplitudes of the dominating frequency in (Panel a) an irregular shape crystal, and (Panel b) a regular shape crystal. A figure of the irregular shape sample is shown in the insert of Panel a. 








