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Chiral Magnetic Effect in Topological Tellurides
Chi, H.; Zhang C.; Si, W.; Gu, G. and Li, Q. (Brookhaven National Laboratory). 
Introduction
Three-dimensional (3D) Dirac semimetals (DSMs) have recently attracted tremendous attention. They have enabled investigations of quantum dynamics of relativistic field theory in condensed matter systems. The chiral quasiparticles in DSMs have opened up unprecedented opportunities to study the effects of the chiral anomaly. Of particular importance is the chiral magnetic effect (CME) – observation of a chirality-imbalance-induced electric current in the presence of an external magnetic field. The signature of the CME in Dirac systems with E || B is a positive contribution to the electrical conductivity that has a quadratic magnetic field dependence [1]. Here, in this work, we studied transport properties of two candidate systems: ZrTe5 and Bi2-xInxTe3. 
Experimental

We have studied transport properties of ZrTe5 single crystals grown using a Te-flux method. We have examined in-house magnetic-field dependent electrical resistivity in the temperature range of 1.8 K – 300 K and with applied magnetic fields up to 9 T. We have observed the chiral magnetic effect. 
Furthermore, a bulk DSM may become accessible when a strong topological insulator (TI) undergoes through a topological phase transition (TPT). Our preliminary experimental data on In-doped Bi2Te3 single crystals have indeed revealed a negative longitudinal magnetoresistance for a narrow window of In composition. This seems to be consistent with a scenario where the bulk gap shrinks, closes and re-opens, upon increasing x. 
We have initialized temperature-dependent magnetoresistance experiments under high magnetic fields at National High Magnetic Field Laboratory (NHMFL), in order to extend the current understanding of the chiral magnetic effect in the quantum limit of ZrTe5 and Bi2-xInxTe3. We have conducted experiments in Magnet System: 35 T, 32mm bore, top-loading cryostat (Cell 12).
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During the assigned experimental time, we mounted side-by-side ZrTe5 and Bi2-xInxTe3 devices on rotator probes. Unfortunately, the ZrTe5 devices we brought to NHMFL did not survive the initial cooling procedures and no data were available at this time. 
A typical device of Bi2-xInxTe3 (BIT) is shown in the upper inset of Fig. 1. Shubnikov-de Haas (SdH) quantum oscillations have been clearly observed. By fitting the temperature dependence of the SdH oscillation amplitude, we have estimated the effective mass to be 0.14 me. This is rather different from that of the bulk or surface of Bi2Te3 [2], which calls for further studies of Bi2-xInxTe3 as a promising DSM. 
Conclusions
Topological tellurides offer a rich platform to study the DSM states. As hinted by recent quantum oscillation measurements, a Dirac semimetal state is possible in Bi2-xInxTe3, near the quantum critical point along the Bi2Te3-In2Te3 topological phase transition. 
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FIG. 1 SdH Oscillation in a BIT device. 








