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High Field Studies of Magnetic Weyl Semimetals
Ye, L. (MIT, Physics); Suzuki, T. (MIT, Physics); Devarakonda, A. (MIT, Physics); Checkelsky, J.G. (MIT, Physics)

Introduction

The search for the overlap of electron correlation and electronic topology has led to the exploration of materials with strong spin-orbit coupling and magnetic ordering.  The rare-earth monopnictide CeSb is a correlated material with more than 10 distinct magnetic ground states in its low temperature – magnetic field phase diagram.  As such, it is an interesting platform to explore the mapping of a variety of magnetic ground states on to a system of strongly spin-orbit coupled electrons to look for new phenomena potentially connected to electronic topology.   
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Experimental


Single crystals of CeSb were grown by a flux method. Transport measurements were performed at the NHMFL DC Field facility in a He3 cryostat in Cell 9. Longitudinal resistivity data is shown here.  
Results and Discussion


The longitudinal electrical resistivity ρxx as a function of magnetic field along the [001] direction is shown in Fig.1.  At low magnetic field a number of sharp features are observed associated with the successive magnetic phase transitions expected on CeSb [1].  Upon reaching the high field ground state at all temperatures, a large magnetoresistance is observed.  Particularly at low temperatures, this evolves in to a non-saturating MR reaching large values consistent with XMR [2].  XMR has recently been identified a number of non-magnetic topological semimetals [3]- the origin of this effect may be related to near perfect compensation in these systems.  If such connections are relevant to CeSb and the related rare-earth monopnictide family are now the subject of ongoing investigation.  In particular, the non-saturating behavior observed here to 31 T puts a strong constraint on the level compensation required and may stand as a test for theoretical models for the electronic structure of these correlated materials.  
Conclusions

We studied the high field magneto-transport properties of CeSb.  Despite the complex phase diagram, for sufficient fields above 20 T XMR is seen across the entire low temperature range.   
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Fig.1 Magnetoresistance of CeSb to magnetic field 31 T showing XMR








