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Bandwidth-Tuned Mott Transition and Superconductivity in Moiré WSe2
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Abstract:

provides a new platform to simulate the Hubbard 
model, which is believed to capture the essential 
physics of high-  superconductivity. In this study, by 

2 layers, we reach 
the intermediate-coupling regime, where we observe a 
range of high-

 rises as the Mott 

Mott transition.

Summary of Research:

The Hubbard model is believed to capture the 
essential physics of high-  superconductivity 

interaction strength U are comparable, placing 
these materials in the moderate-correlation regime 

makes a controllable quantum simulator highly 

the Mott insulator have been observed for years, 
superconductivity was demonstrated only recently 

2 layers, we reach a regime close 
to that of the cuprates and observe a series of high-

 phenomena.

2 2) device. 
The encapsulated twisted bilayer is transferred 
onto prepatterned platinum electrodes; a top and 
bottom gate form a dual-gated geometry that 

E

structure. 

Figure 2 shows the resistance as a function of 

period and therefore controls the bandwidth 
relative to and correlation strength. The correlated 

around E E

device, for which U and W are comparable which 
is most relevant to the physics of cuprates.
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temperature T E

Mott insulator: the resistivity rises with T < T
T

local resistivity minimum. Correspondingly, the 
magnetic susceptibility shows a cusp at T  with 

T
yields an antiferromagnetic metal with a small 
Fermi surface, for which a local minimum can be 

T curve at T . Further doping 
produces a superconducting dome on each side 
of the insulator. The metallic states adjacent to 
the superconductor are strange metals, showing 
T
liquid is recovered at large doping. The resulting 
phase diagram is reminiscent to that of the high-
cuprates.

E tunes the band structure, 

Mott insulator. As shown in Figure 2, a metal-

E increases 
from the insulating side, the phase diagram 
evolves continuously: the antiferromagnetic 
insulator weakens, with T  falling and the doped 
antiferromagnetic regions shrinking, whereas the 
superconducting domes expand and  increases. 

only one superconducting dome is observed. The 
highest 
the E

Conclusions and Future Steps:

2 a phase diagram 
resembling that of the high-  cuprates. The 

high-  problems and supports the view that 
superconductivity is closely related to the Mott 

the properties of the novel states. For example, 
tunnelling experiments in the superconductor and 

superconductor, and whether the doped AF state 
exhibits a pseudogap as seen in the cuprates.
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