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Kim et al. "Thermal transport measurements of individual 
multiwalled nanotubes" PRL 87, 215502 (2001)

Part 1: Fabrication techniques

Philosophy of the course - examine electron transport 
phenomena in small conducting structures.

The structures could be made out of 
Normal metal wires1.
Superconducting wires2.
Semiconductors3.
Molecules4.
Graphene5.
Topological insulators6.

Many practical considerations determine what is possible•

Ingenious fabrication tricks continue to open new possibilities•
(sometimes invented by physicists and often coming from outside physics)

Text book (section 1.1) has a nice overview of what was possible in 2012. 
Continues to evolve.

•

Standard tools in semiconductor industry?•
Pristine surfaces and interfaces?•
Structure be protected from environment?•

Some case studies…
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Lu et al. "Real-time detection of electron tunneling in a quantum dot" 
Nature 423 422 (2003)

Video from intel: The making of a 
chip with 22nm/3D Transistors
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Greenwald et al. "Highly nonlinear transport across single-molecule junctions via 
destructive quantum interference" Nature Nanotechnology, 16 313 (2021)
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Wang et al. "One-dimensional electrical contact to a two-dimensional material" 
Science 342, 614 (2013)
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Lotfizadeh et al. "Bandgap-dependent electronic compressibility of carbon 
nanotubes in the Wigner crystal regime" PRL 123 197701 (2019)
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Part 2: Graphene properties
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