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Interlayer High Field Magnetotransport of CaMnBi2
Wang, A.; Wang, K.; Petrovic, C. (BNL CMPMSD) and Graf, D. (NHMFL Tallahassee)
Introduction 

The linear dispersion between momentum and energy in Dirac materials has raised great attention as seen on the example of materials such as graphene and topological insulators (TI’s) [1,2]. Highly anisotropic Dirac states were also observed in SrMnBi2 and CaMnBi2 [3-5]. Due to different unit cell symmetry, SrMnBi2 and CaMnBi2 have anisotropic Dirac cone and a continuous line of Dirac states, respectively. The difference is due to different arrangement of nearby A atoms; each Ca atom appears at staggered in plane position of the same element on the other side of the plane in CaMnBi2 as opposed to coincident location n SrMnBi2 [6]. Interlayer transport in SrMnBi2 is coherent and shows modulation of the Dirac valley contributions due to anisotropic Dirac Fermi surfaces with strong difference in momentum-dependent interlayer coupling [7]. Furthermore, Neel-type magnetic structures within MnBi(2) layers of CaMnBi2 have ferromagnetic coupling [8] and could host spin polarized states. Therefore, it is of interest to explore the characteristics of interlayer transport in CaMnBi2. 
Experimental 

Single crystals were grown from Sb flux. High-field Shubnikov de Haas (SdH) oscillations were collected at the NHMFL Tallahassee, 35 T resistive magnet cell 12. Electrical and thermal transport at low fields was measured in PPMS-9. 
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Results and Discussion


Well resolved quantum oscillations were observed at low temperature suggesting coherent electronic transport. Preliminary results suggest Dirac states-dominated interlayers transport and nontrivial Berry phase (Fig. 1). However, rotating magnetic field results suggest that with rotation of the angle of magnetic field CaMnBi2 may exhibit a transition from a state where electronic transport is dominated by Dirac states to a state where parabolic bands show significant contribution [9]. 
Conclusions
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We have observed coherent interlayer transport and angle dependence of Berry phase factor. Nontrivial Berry phase (γ=1/2) is preserved, however with the rotation of magnetic field there is significant presence of trivial parabolic states (γ=0).
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Fig.1 Interlayer quantum oscillations for CaMnBi2. Top inset shows the Berry phase γ for θ=90˚, where θ is the angle between c-axis and magnetic field whereas the bottom inset shows the evolution of the Berry phase factor with angle. With the change of the angle θ there is significant dependence of γ on the angle θ. 
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