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Introduction 

Time reversal symmetry breaking in topological insulators is expected to give rise to novel electronic states of matter.  While such symmetry breaking in the form of ferromagnetism has been previously explored, more complex magnetic orderings are relatively unstudied experimentally.  Theoretically, antiferromagnetism has been predicted to give rise to new types of topological states with an emergent protecting symmetry below the magnetic ordering temperature [1].  GdPtBi is a candidate compound to host such states.  Here we explore the magnetism of this system over a large range of magnetic fields to map the magnetic states in GdPtBi.  
Experimental 

Single crystals of GdPtBi were grown by the flux method.  Transport and torque magnetometry measurements were performed at the NHMFL DC field facility in a He-3 cryostat with a rotation probe in Cell 9.  Torque data is shown here.  
Results and Discussion
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While GdPtBi has previously been known to be antiferromagnetic with a transition temperature TN = 9 K [2], its spin structure in magnetic field is not known.  In Fig. 1(a) we show the magnetic torque response for GdPtBi at temperature T = 0.5 K up to magnetic field B = 31 T.  The angle θ is measured between the [110] direction and the magnetic field, as shown in the left inset of Fig. 1(b).  For each orientation a kink is observed near B = 25 T.  This is seen more clearly in the second derivative of torque versus magnetic field as shown in the right inset of Fig. 1(b).  This feature is insensitive to θ as shown in the main panel of Fig. 1(b).  We associate this with a transition to a state with all spins polarized along the magnetic field direction.  This signifies the transition out of the antiferromagnetic state.  
Conclusions

We have mapped the high field magnetization of GdPtBi using torque magnetometry.  We have found a critical magnetic field ~ 25 T above which the spins are likely polarized along the magnetic field.  This will allow us to test the response of this candidate topological system in the antiferromagnetic and spin polarized states.  
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Fig. 1 – (a) Magnetic torque respond of GdPtBi at T = 0.5 K.  (b) Angular dependence of high field feature (definition of angle shown inset left).  The second derivative of the torque is shown inset right.    









