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Abstract:

low-temperature transport in rhombohedral graphene, 

transport platforms use multiterminal geometries to 
measure longitudinal and Hall responses, whereas the 

local spectroscopy. CNF lithography, plasma etching, 
microscopy, dielectric deposition, and metal deposition 

Summary of Research:

Our work combines electrical transport with local 
tunneling spectroscopy to study correlated and 
topological states in two-dimensional materials. The 
projects share a fabrication platform based on dry-
transferred van der Waals stacks, alignment to pre-
patterned markers, plasma etching, and metal deposition. 
The transport devices remain encapsulated, whereas the 

exposing a clean surface to the tunneling tip.

an intrinsically rich platform for correlated-electron 
physics because its low-energy bands can become 
narrow and interaction-dominated, while electrostatic 
gates independently control carrier density and 

twisted transition-metal dichalcogenide stack generates 

graphene. Combining this engineered periodic potential 

a route to reconstruct the electronic spectrum and explore 
emergent correlated and topological phases. We fabricate 
encapsulated heterostructures and pattern them into Hall 
bars with longitudinal and transverse voltage probes. 
Four-terminal measurements separate longitudinal 
resistance from the Hall response, while electrostatic 
gates tune carrier density and, when applicable, 

continuity, gate leakage, and channel resistance. At 

and DC bias help distinguish intrinsic features from 
contact mixing, inhomogeneity, or metastability. The 
CNF-fabricated devices are subsequently measured in a 
dilution refrigerator.
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the band structure of the graphene, potentially further 

quantum states which could be precursor states to 
those necessary for stable quantum computers. We are 

in twisted rhombohedral graphene heterostructures. 

measurements using the methods heretofore described, 
we can probe the quantum states of our devices.  
Figure 2 shows a completed twisted rhombohedral 
graphene device patterned into a Hall bar geometry for 
measurement.

but conventional lithography can leave polymer residue 

 Conclusions and Future Steps:
The three projects establish complementary routes 
for probing two-dimensional quantum materials. The 

enable longitudinal and Hall measurements, while 

an electrically tunable device. Near-term work will 

compare contact pairs and sweep directions, and 

accessible area. We will then evaluate tunneling stability 
and spectroscopic quality. CNF alignment, etching, 
deposition, and inspection capabilities remain central to 
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a temporary protective cover during fabrication. Direct-

contact pads, and routing. After completing the electrical 

the active device while preserving the contacts and gate 

locates the exposed window relative to the contacts, and 

electrically tunable region without contacting a metal 

T

and large alignment features. Fine patterns are written 

provide CHF3 2 or O2 plasma processes for mesas and 
contact edges; the Oxford FlexAL supports dielectric 

Odd evaporators deposit contact metals. Microscopy 

contact continuity, and the position of the movable top 


