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Introduction

Earlier this year, we reported the striking observation of quantum oscillations in the Kondo insulator SmB6, best explained by a 3D Fermi surface resembling the Fermi surface that of metallic hexaborides [1]. The observed dual metallic – insulating behaviour is really surprising, calling for further studies to be carried out on the material, and making it important to establish if quantum oscillations are also realized in differently prepared samples.
Experimental


Single crystals grown by the image furnace technique were obtained from two different groups. Flat surfaces free of strain effects were formed either by cleaving or electropolishing the samples. We measured magnetization as a function of magnetic field in the 45 Tesla hybrid DC magnet with the 3He insert at the NHMFL. Magnetization was determined by capacitive torque magnetometry. A rotating fixture enabled the samples to be rotated and the field to be aligned along various crystallographic directions.
Results and Discussion


Quantum oscillations were observed for samples coming from both crystal growth groups with surfaces prepared both by electropolishing and cleaving. Previous angular dependent measurements reported in ref. [1] were performed by rotating the sample from the [100] to the [110] direction through the [111] direction. In the present study, we carried out a complementary rotation study from [100] through [110] to [010], completing the angular plot. 

The observed angular dependence is in excellent agreement with the previously measured angular dependence on different samples of SmB6 measured in a complementary angular range. The new angular dependent range accessed in the present measurements clearly indicate a 3D Fermi surface, and are in good agreement with the ellipsoidal model presented in ref. [1]. The measurements show low frequencies matching the ρ branch, and high frequencies matching the α branch, corresponding to large prolate ellipsoids, a characteristic of the metallic hexaborides.
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