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Peak-Splitting of Shubnikov-de Haas Oscillations in MoTe2
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Introduction 

Semimetal 1T’ phase in MoTe2 is stable at room temperature, different from other transition metal dichalcogenides (TMDs) and magnetoresistance (MR) at low temperature increases monotonically without saturation, which gives possibility for a candidate of Weyl semimetal. We are trying to find evidence of Fermi arcs in MoTe2, a representative feature of Weyl semimetal, under low temperature and high magnetic field. Even though we could not find some clues, we observed interesting features in MR. While spin splitting due to strong spin-orbit coupling sometimes showed a beating behavior on top of Shubnikov-de Haas oscillation (SdHO), in our MoTe2 sample peak separation in oscillations appeared, which was similar to spin-splitting results shown in some 2DEG systems, two-dimensional organic conductors and another TMD, WTe2 [1-3]. In addition, angle dependent magnetoresistance (AMR) showed an abnormal increase when magnetic field was parallel to current.
Experimental 
We measured four-probe resistance of single crystal 1T’-MoTe2 as temperature and magnetic field varied, which was performed in 31 tesla DC magnet and 3He cryostat (Cell #9). The samples were loaded in a rotator probe for changing the direction between current and magnetic field. For a systematic study, resistance was measured while magnetic field swept at several fixed angles as well as while the samples was rotated at several fixed values of magnetic field. 
Results and Discussion


MR of MoTe2 up to 31.5 T was displayed in Fig.1(a) when the magnetic field was perpendicular to current, showing an oscillation behavior from 13 T. As magnetic field increased above 18 T, the peaks of SdHO start to separate into two and Fourier transform of the data shows a large amplitude of second harmonic around 500 T, which is even higher than first harmonic if we take the data above 20 T. For clear comparison, we extracted the background signal and re-plotted as a function of reciprocal field in Fig.1(b). As magnetic field increases, the significant second peaks may be considered to reflect spin splitting, which is manifested in some quasi-2D organic conductors and WTe2 [2, 3]. Moreover, AMR showed a small bump when theta was located around 90 degrees in Fig. 1(c), where SdHO did not occur. 
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Fig.1 (a) Magnetoresistance of MoTe2 at a temperature of 0.35 K and its FFT with a large amplitude of second harmonic. (b) Clear peak splitting in SdHO oscillations. Symbols indicate two different peaks in oscillations. (c) Angle dependent magnetoresistance with different magnetic fields. The angle is denoted in the inset.









