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Quantum Transport in Black Phosphorus Two-dimensional Electron Systems
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Introduction
[bookmark: _GoBack]The advent of black phosphorus two-dimensional electron systems (2DES) has attracted much attention recently1-3. Particularly, the observation of quantum Hall effect (QHE) has demonstrated excellent sample quality in in black phosphorus 2D hole gas4. Combined with its unique anisotropy, the 2DES in black phosphorus provides fertile for exploring exotic quantum states in this new material. 

Experimental
In our first run, the main objective is to find out and fix problems, if there are any, in the transport measurements on black phosphorus field-effect transistors in pulsed field. This will be important for our future experiments at PFF. Experiments were performed in Cell 1 and Cell 4 at PFF with magnetic fields up to B = 60 T and temperatures down to T = 700 mK. In particular, we studied the quantum transport in the black phosphorus 2DES under various gate voltages.

[image: ]Results and Discussion
The figure on the right displays the magnetoresistance (Rxx) and Hall resistance (Rxy) in the 60 T pulsed magnetic field. At Vg = -3.5 V, the Hall plateau, accompanied with vanishing Rxx, is clearly observed in high magnetic field. The well-defined  = 1 and  = 2 plateaus and the corresponding vanishing Rxx are the hallmark of the quantum Hall effect in black phosphorus 2DES. At Vg = -2.5 V, the  = 1 Hall plateau starts at around 30 T and remains at the quantized value up to 60 T. 

Conclusions
To conclude, we have successfully observed quantum Hall effect in the 60 T pulsed magnetic field in our first run. We will further improve the sample mobility and probe the fractional quantum Hall states in black phosphorus 2DES in future experiments at PFF.
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