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Light-induced Hall Effect

Would 
normally 

require ~10 
Tesla!

Nature Physics 16, 38 (2020)
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Light-induced Superconductivity
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The participants (i.e. You)
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Rich phase diagrams

Physics Today 77 (4), 38–44 (2024) Nature Phys 13, 1074–1078 (2017)



Technological necessity and opportunity

“2nm in 2025, 1nm in 2027”?
Features more like 40nm



Technological necessity and opportunity

CO molecules arranged 
molecule by molecule 
on a Cu(111) surface

Nature 483, 306–310 (2012)
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CO molecules arranged 
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Technological necessity and opportunity

Rev. Mod. Phys. 92, 021001 (2020)



New effects

Rev. Mod. Phys. 92, 021001 (2020)



New effects

arXiv 2501.11666



New effects – when electrons don’t scatter (that much)



Course overview



PART 1: Zero dimensions



PART 1: Zero dimensions. 
Diamond Nitrogen-Vacancy centers



PART 1: Zero dimensions 
Diamond Nitrogen-Vacancy centers
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~236nm

~1mm ~14um



~236nm

~1mm ~14um
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