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Interplay of Magnetism and Topological Phases in Bi13Pt3I7
Suzuki, T. (MIT, Physics); Devarakonda, A. (MIT, Physics); Ye, L. (MIT, Physics) and Checkelsky, J.G. (MIT, Physics)

Introduction

The interplay between magnetism and topology is expected to give rise to nontrivial electronic states of matter. In a strong topological insulator (TI), symmetry breaking by ferromagnetism drives the system into the quantized anomalous Hall state [1]. Furthermore, we have uncovered in the topological semimetal GdPtBi  that the symmetry breaking by the antiferromagnetic ordering gives rise to the large anomalous Hall conductivity [2]. On the other hand, the characteristic transport and the interplay effect in a weak TI has been less known. Recent discovery [3] of weak TI candidate Bi14Rh3I9, and its related compound Bi13Pt3I7, both of which have 2D TI layers in the crystal structure, provides an ideal opportunity to study the transport properties of a weak TI and capability on tuning the magnetism through the chemical substitution of magnetic 3d transition metal into the 4d/5d transition metal site. Here, we explore the Fermiology of Bi13Pt3I7 to understand its electronic state.
Experimental 

Single crystals of Bi13Pt3I7 were grown by a solid-gas reaction method. Transport measurements were performed at the NHMFL DC Field facility in a He3 cryostat with a rotation probe in Cell 9. Resistivity data is shown here.  
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Figure 1 shows the angular () dependence of longitudinal resistivity (xx) at T = 0.4 K. Here,  is the angle between the direction normal to the (001) plane and that of magnetic field. Hall measurements indicate the charge carriers are electrons. Shubnikov-de Haas (SdH) oscillations are shown up above 0H ~ 10 T when the field is applied perpendicular to the (001) plane. The oscillation period of 0.04 T-1 indicates the Fermi wave vector kF of 0.028 angstrom-1 under the assumption of isotropic Fermi surface in the (001) plane. This implies that only a small amount of chemical doping is needed to tune the Fermi level into the gapped region where the system is topologically nontrivial in the 2D limit, giving an opportunity to investigate the transport properties in the gapped region without disturbing the host electronic structure. SdH oscillation shows a clear angular dependence that is indicative of the high electronic quality of the sample. Beyond the Fermi surface mapping, the system is in the quantum limit regime at 0H = 31 T. Clarifying the correlated phenomena beyond the quantum limit in higher magnetic field is the subject of the future study.
Conclusions

We have measured the Fermi surface of Bi13Pt3I7 which has 2D topologically insulating layers in the crystal structure. The SdH oscillation period indicates that the Fermi level is located close to the conduction band minimum. The system is in the quantum limit regime at 0H = 31 T, indicating a possibility to study the transport beyond the quantum limit in higher magnetic field.
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Fig.1 Magnetotransport of Bi13Pt3I7. Clear SdH oscillations have been observed,








