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Magnetoresistance of 1T-TaS2 with Nearly Commensurate Charge Density Wave State
Park, M.; Kang, H. and Park, Y.W. (Seoul Nat’l Univ., Physics)

Introduction
1T-TaS2 is a layered transition metal dichalcogenide (TMDs) exhibiting complex phases [1]. The complex phases originate from lattice distortion due to Fermi surface instability (Fermi surface nesting), forming Star-of-David of the Ta atoms. The fully commensurate charge density wave (CCDW) state is observed at low temperature and ambient pressure. Near 180 ~ 225 K, a phase transition occurs from CCDW (C state) to nearly commensurate charge density wave (NCCDW) state which consists of partial commensurate domain separated by incommensurate lattice. As the temperature increases up to 355 K and 545 K, the phase becomes incommensurate charge density wave (ICCDW) and metallic state, respectively. However, the CCDW transition can be suppressed by disorder [2] or super cooling. We demonstrate the suppression of CCDW transition by disorder. 
Experimental 
Samples are mechanically exfoliated on SiO2/Si substrate. 200 nm thick Au electrode was fabricated through standard e-beam lithography and metal evaporation. The transport measurements were performed using standard four probe technique with delta mode of Keithley 6221 current source and 2182A nanovoltmeter in a 18T superconducting magnet equipped with a variable temperature inset (VTI) for measurements at temperatures between 1.4 K and 360 K at the NHMFL. The magnetic field is applied perpendicular to the sample.
Results and Discussion
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      The temperature dependence of resistance (Fig. 1) shows that the no transition from NCCDW to CCDW has been observed due to disordered induced suppression of transition. The resistance of the sample monotonically increases as temperature decreases but the resistance has a small decrease below 25 K, which indicates formation of the metallic state.  We show the temperature dependence of the magneto-resistance, defined as [R(H) − R(0)]/R(0). The sign of the magnetoresistance coefficient is positive and its magnitude decreases smoothly with increasing temperature. The MR of the NCCDW state in 1T-TaS2 shows the interstate interaction type of MR. 
Conclusions

We observed the NCCDW state over the whole temperature range, which results from the suppression of CCDW by disorder. The MR shows is positive, which results in correlation of the interaction effect. 
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Fig. 1 (a) Temperature dependence of resistance (b) Magnetoresistance of 1T-TaS2 with NCDW phase












