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Exploring Low Energy Excitations Associated with Unconventional Fermi Surface in an Insulating State of SmB6
Liu, W. (Brown University); Mitrović, V.F. (Brown University); Sebastian, S.E. (Cambridge) and Reyes, A.P. (NHMFL)
Introduction
SmB6 is an archetypal Kondo insulator exhibiting a small gap in the quasiparticle density of states (DOS). The transport behavior of this material exhibits an anomalous plateau in low temperature resistivity instead of an expected exponential divergence. It was suggested that the anomalous findings indicate that is a Kondo topological insulator with robust surface conductivity.[1] Furthermore, recent observation of the unusual quantum oscillations in the magnetic torque indicate that bulk of this material might host exotic low-energy excitations that form an unconventional Fermi surface.[2] Our NMR measurements are devised to probe the nature of the low energy excitations of bulk SmB6. That is temperature dependence of the NMR relaxation rate, quantity probing the square of the DOS, should, for example, allow us to determine whether low-energy quasiparticles form a Fermi sea and/or whether there are nodes in the gap. 
Experimental

We measured temperature dependence of 11B NMR relaxation rate (T1-1) at temperatures ranging from 100 mK to 800 mK on high-quality single crystal samples of SmB6 in various magnetic fields. Experiments were performed using the top-loading 3He/4He dilution refrigerator and 18 T magnet at the miliKelvin facility at NHMFL. The RF excitation was generated by a solenoid coil.  
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Results and Discussion
We find that the NMR relaxation rate divided by temperature ((T1T)-1) is a constant as a function of temperature below 1 K.  This indicates constant low-energy DOS.  
Conclusions
Our finding of constant DOS implies that bulk quasiparticles in SmB6 are gapless (form Fermi sea). Further investigation of the field dependence of the DOS will help us determine exact nature of these low-energy quasiparticles.  
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Fig.1 Temperature dependence of the 11B NMR relaxation rate divided by temperature in different magnetic fields. 








