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Abstract: We have recently demonstrated an experimenta platform to isolate 2D materials that are unstable in the ambient environment. | will
discuss our recent studies of the charge density wave compound 1T-TaS2 and superconducting 2H-NbSeA- in the atomically thin limit, made
possible using this technigue. In TaS2, we uncover a new surface charge density wave transition that is distinct from that in the bulk layers, as well
as demonstrate continuous electrical control over this phase transition. In NbSe2, a small perpendicular magnetic field induces a transition to a

guantum metallic phase, the resistivity of which obeys a unique field-scaling consistent with that predicted for a Bose metal. These methods and
experiments open new doors for the study of other correlated 2D systemsin the immediate future.
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Understanding and Controlling Electronic Phases of Matter
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Dimensional Control of Electronic Structure
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CDW and surface oxidation
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CDW and surface oxidation
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Electrical Control of CDW Phase Transition
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Electrical Control of CDW Phase Transition
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Raman Spectroscopy of 1T-Tas,
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CDW Dimensional Dependence (Raman)
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Temperature Dependence
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Temperature Dependence
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Phase Nucleation Energetics
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Phase Nucleation Energetics
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Disorder-tuned 2D Superconductor-to-Insulator Transition
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Disorder-tuned 2D Superconductor-to-Insulator Transition

Phase Diagram (T = 0)
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Thin Film Evaporation
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Superconductivity in bilayer NbSe,
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Effect of Perpendicular Magnetic Field
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Effect of Perpendicular Magnetic Field
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Is Quantum Metal Caused by Vortex Flow?
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A Metallic State from Bosons
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A Metallic State from Bosons
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Revised Phase Diagram for SC-(M)-I Transition
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