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 Search for Anomalous Quantum Transport Under High Magnetic Field in Topological BaMnPn2 (Pn = Sb, Bi)
Huang, S. (Louisiana State University); Jin, R. (Louisiana State University) 
Introduction 

Topological materials have attracted great attention due to their new quantum states, such as Dirac and Weyl states. Due to linear energy-momentum dispersion, both Dirac and Weyl fermions exhibit low effective mass with a non-trivial Berry phase. Magnetic semimetal BaMnSb2 clearly reveals Shubnikov-de Haas oscillations (SdH) in the in-plane, out-of-plane, and Hall resistivities, when magnetic field is applied along the c axis. The Fast Fourier Transformation analysis and Landau fan diagram indicate SdH oscillations reveal single frequency with f~25 Tesla. [1] On the other hand, its sister compound BaMnBi2 exhibits SdH oscillations with 33.3 T. [2] Our goal is to explore the magnetotransport behavior when the system approaches the first Landau.
Experimental


For BaMnSb2, in-plane and Hall resistivities were measured with H//c. The temperature range is from 1.6 K to 85 K. For BaMnBi2, we measured the in-plane, out-of-plane and Hall resistivity with H//c (up to 34 T), and the temperature range is between 1.6 K and 300 K. We also measured the in-plane resistivity with H // ab in the same temperature and magnetic field range.  All the measurements were performed in cell 12 in the DC Field Facility at National High Magnetic Field laboratory. 
Results and Discussion 
    Fig 1 (a) shows SdH oscillations of ρab in BaMnSb2. After background subtraction, we obtain Δρab, which is plotted as a function of H-1 in Fig 1 (b). Note there is Zeeman splitting at 19.5 T between the 1st and 2nd LL. Fig 1 (c) shows the derivative of Δρab as a function of H-1, where the Zeeman splitting is clearly seen. Fig 1 (d-f) show ρab ​, ρc and ρxy as a function of H for BaMnBi2. They show cusp-like features at low temperatures, which indicates the existence of weak localization effect. 
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Fig 1:(a) Field dependence of ρab for BaMnSb2; (b) Δρab as a function of H-1 for BaMnSb2; (c) Derivative of Δρab of BaMnSb2 Vs H-1; (d) ρab Vs H for BaMnBi2; (e) ρc as a function of H for BaMnBi2 ;(f) ρxy as a function of H for BaMnBi2.








