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Anisotropic and Two-carrier Transport of Few-layer ZrTe5
Qiu, G.  (Purdue, ECE), Du, Y. (Purdue, ECE), Zhou, H. (Purdue, ECE), Ye, P.D. (Purdue University, Birck Nanotechnology Center, Electrical and Computer Engineering)
Introduction 
     Transition metal pentatelluride ZrTe5 is a versatile material in condensed-matter physics and been intensively

studied since the 1980’s. The combination of its unique band structure and atomic structure gives rise to many exotic physical phenomena in ZrTe5. Here we report strong electrical in-plane anisotropy of mechanically exfoliated few-layer ZrTe5. Anomalous Hall resistivity behavior was observed and explained by two carrier model. Well-developed SdH oscillations in few layer sample verifies the high electron mobility of ZrTe5.
Experiment and discussion
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Figure 1 (a) Hall mobility along a-axis and c axis. (b) Anomalous Hall resistivity behavior fitted with two-carrier model. (c) Temperature dependence of SdH oscillation on few-layer ZrTe5.
      Magneto-transport measurements were performed using DC Field SCM2 at NHMFL, Tallahassee, FL.  Six-terminal Hall bar devices were fabricated on mechanically exfoliated few-layer ZrTe5 along different directions. Fig 1(a) presents the Hall mobility extracted from transverse and longitudinal resistance. While carrier concentration remains the same in different directions, Hall mobility shows significant difference with a factor of 2. In a thin sample, we observed anomalous Hall resistivity behavior, as shown in Fig 1(b). Both negative and positive slope were observed as we swept B field. The result was fitted by two carrier model:
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which depicts a band structure with combination of a heavy hole branch and light electron branch. Well-developed SdH oscillations were observed with onset around 0.3T. analysis of SdH oscillation implies ZrTe5 has high electron mobility and light effective mass, which is consistent with the result of two-carrier model.
Conclusions

In this year’s experiment, we investigated anisotropic transport behavior on quasi-one-dimensional material ZrTe5. Anomalous Hall resistivity behavior was observed and we explained this phenomenon with two-carrier model. SdH oscillation was observed and its onset and frequency high electron mobility and light effective mass, which is consistent with two carrier model fitting.
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