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Introduction 

Recently a class of binary transition-metal monopnictides of the form TmPn (Tm = Ta or Nb; Pn = As or P) have been predicted to be topological Weyl semimetals on the basis of their broken spatial inversion symmetry [1,2]. Due to the very high mobilities, quantum oscillations can be readily observed, which enables a detailed examination. In this work we provide a detailed study of the electronic structure of NbAs through Shubnikov–de Haas (SdH) oscillations observed in the transverse magnetoresistance [3]. 
Experimental 

Ohmic contacts were prepared on the platelike NbAs crystal in a Hall-bar geometry, and both in-plane electrical resistivity (ρxx) and Hall resistivity (ρyx) were measured by slowly sweeping a dc magnetic field from −18 to 18 T at a rate of 0.2 T/min. ρxx (ρyx) was obtained as the symmetric (antisymmetric) component under magnetic field reversal using the 20 T magnet at the pulsed field facility. 
Results and Discussion


The SdH quantum oscillation of NbAs consists of two frequencies. In the figure above, we show the Landau level (LL) diagram. From the slope n vs. 1/B plot, we may derive the frequencies 20.8 T (α pocket) and 15.6 T (β pocket). By extrapolating the LL indices to the infinite field limit, we also obtain the intercepts for α and β pockets are respectively 0.36 and 0.12, suggesting that the α pocket is topologically trivial with Berry phase 0, while the β pocket is topologically non-trivial with Berry phase π. Combined with the Hall effect measurements (not shown), we infer that the α pocket is probably electron-like, while the β pocket is hole-like. More transport parameters are calculated and summarized in the table above. From these results, we expect a novel electron-hole compensation effect between trivial α pocket and non-trivial β pocket may occur in this peculiar Weyl semimetal, and this will play an important role in affecting the magnetotransport properties.
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Conclusions

We may draw at least three conclusions from this work: (1) NbAs is a multiband system. SdH measurements detect two frequencies: Fα=20.8 T, and Fβ=15.6 T. (2) Landau fan diagram manifests that α-pocket is topological trivial, while β-pocket is non-trivial. (3) A novel compensation between trivial electron-band and nontrivial hole-band is likely to affect the magnetotransport properties of NbAs.
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Table I Physical parameters of the  and  pockets for B//c.
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Fig.1 Landau level fan of two observed orbits. The inset shows the results of a second sample S2.









