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EMR Study of a Possible Topological Kondo Insulator SmB6
Lai, Y.; van Tol, J.; Li, Z. (NHMFL); Kim, D.-J. and Fisk, Z. (UC Irvine)

Introduction


In Kondo insulator samarium hexaboride SmB6, strong correlation and band hybridization lead to an insulating gap and a diverging resistance at low temperature. However, unlike other Kondo insulators, the resistance of SmB6 saturates below about 4 K. Recently it was proposed that SmB6 may be a three-dimensional topological Kondo insulator where the topologically non-trivial insulating state is produced by the hybridization between conduction band and coherent 4f band [1, 2]. 


Here, we performed EMR measurements on SmB6 with the goal to explore the possible topological surface states in this material. Because the gap of SmB6 is on the order of 10 meV, EMR carried out at microwave frequency is a suitable technique for probing the surface states of this material.

Experimental


EMR experiments were performed at NHMFL with a 12 T magnet at 120 GHz frequency. SmB6  samples were grown at UCI. 

Results and Discussion
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Fig. 1. EMR spectra of a SmB6 sample at 120 GHz for different angles φ of B field relative to the crystalline c axis. The spectra were displaced for clarity and the vertical value of the baseline of each spectrum is y = 12φ/π. The solid lines are fits of different branches of features.
Fig. 1 shows our data for a SmB6 sample for different tilt angles between the B field and the c axis of the crystal. The solid lines are fits using y = (arccos(B0/B)+ φ0)*12/pi corresponding to features due to 2D surfaces of the sample. Here, B0 is the field value for one resonance, φ0 defines different surfaces. φ0 = 0 for 001 surface, φ0 = +/- 45 degrees for 101 surfaces, etc. Very interestingly, our data have revealed the existence of 2D surface states as shown in Fig. 1. From this fitting, we can extract different resonant fields for each surface. For example, the resonant fields are 0.4 T, 1 T and 1.2 T for the 001 surface. Further analysis is in progress.  

Conclusions

Our data have revealed the existence of 2D surface states of SmB6. This work is in progress.
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