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Quantum Oscillation Study of Dirac Semimetal Candidate RhSb3
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Introduction
    The three-dimension Dirac semimetal with linear band and Dirac cone close to the Fermi level in the bulk states which is protected by symmetry. This kind of material can be considered as three-dimensional analogues of graphene, where the movement of the electrons in 3D was governed by the Dirac equation. It can also host the "protected surface states" that are characteristic of TI. And there are some preliminary results which shows some exotic properties of these materials, such as very high carrier mobility, extremely large magnetoresistance. It is imperative to search new Dirac semimetal candidate.
Experimental


X-ray diffraction (XRD) data were taken with Cu Kα radiation of Rigaku Miniflex powder diffractometer at the room temperature. Electrical transport measurements up to 14 T were conducted on polished samples in Quantum Design PPMS-14 with conventional four-wire method. High field MR and SdH oscillation up to 35 T were measured by a Lakeshore 372 AC resistance bridge with a 3708 preamp/scanner at National High Magnetic Field Laboratory in Tallahassee, using a one-axis rotator in a He-3 refrigerator with temperature range 0.35 K ~ 70 K. 
Results and Discussion

     The very large magnetoresistance and carrier mobility, as well as the electronic structure study in skutterlide RhSb3 single crystals. Band structure of RhSb3 shows inverted linear valence/conduction bands which touch each other at points slight away from Γ point. The ARPES experiment confirms these results. RhSb3 exhibit an unsaturated linear magnetoresistance. Quantum oscillation shows very small three dimensional hole pockets with a nontrivial Berry phase shift and a very small effective mass. The effective mass of carriers increases with increasing carrier density/Fermi vector. Hall resistivity and quantum oscillation reveals very large Fermi velocity and carrier mobility which decreases with increasing temperature, while the carrier density shows very slight temperature dependence. These results suggest RhSb3as a Dirac semimetal candidate with zero gap.
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Fig. 1 The quantum oscillation of RhSb3 single crystal. (Left) The FFT spectrum of the quantum oscillation. (Right) The angular dependence of the oscillation frequency.

