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Introduction

Our earlier measurements of the Kondo insulator SmB6 at high magnetic fields revealed rapid quantum oscillations. Their angular dependence strongly resembles that of the three-dimensional Fermi surface of the metallic hexaborides, indicating the striking concurrence of an electronically insulating bulk and a large, bulk Fermi surface [1]. Here we report the observation of quantum oscillations originating from the same Fermi surface in carefully screened samples grown by a different technique.
Experimental


We employed single crystals aligned with main crystallographic axes. Magnetization was measured as a function of magnetic field B in the 18 Tesla superconducting magnet with dilution refrigerator at the NHMFL (SCM 1). Magnetization was determined by capacitive torque magnetometry. Samples were rotated via a rotating fixture enabling the field to be aligned along various crystallographic directions.
Results and Discussion


We carried out magnetic field sweeps of up to 18 T at a temperature of 20 mK for various angles. As a consequence of sample screening carried out over an extensive period, the selected samples proved to be of exceptional quality, with quantum oscillations appearing at magnetic fields as low as 6 T, and rapid oscillations visible from 17 T and above. An example of the observed quantum oscillations is shown in Fig.1., displaying a dominant low frequency of 40 T in addition to oscillations in the range 300 - 650 T, and rapid frequencies up to 10 kT revealed in the higher field region. The angular dependence was found to be in accordance with our previous results. Observing such prominent oscillations even at lower fields is an important result that enables further analysis, including a meaningful comparison with the quantum oscillation measurements of metallic hexaborides carried out at lower fields.
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Fig.1a.  An example of the observed quantum oscillations with a dominant low frequency of 40 T, and faster oscillations in the range 300-650 T.


1b.  Magnetic torque at the highest measured fields reveal oscillations in an intermediate frequency range (between 2,000 and 5,000 T) and high frequencies up to


10,000 T.









