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Hall effect

Non interacting \simple”
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No interactions: curvature of fermi surface
- topological formula (Thouless-Kohmoto)

With interactions: open question



Two interesting situations

m [ow density systems (electrostatic doping near
an empty band)

m Dimensional effects: quasi-1D coupled systems,
moiré (£7)



Low density systems
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Jayakumar et al (2018)

m Novel effect:

CrOSs quantum capacitance

H. Zhang, C. Berthod, H. Berger, TG, A. Morpurgo, Nano Letters,
19, 8836 (2019)

C. Berthod, H. Zhang, A. Morpurgo, TG, PRR 3, 043036 (2021)
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m We consider a local (k-independent) self energy




Constant self energy 2 = -il’

G. Morpurgo, L. Rademaker, C. Berthod, TG, PRR 6 013112 (2024)
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Power-law self energy

Hall constant




Coupled 1D structures

m Organic conductors/superconductots

(Bechgaard salts)

m Cold atomic systems

m Moire systems r?



Experiments
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Quasi-1D geometry

A. Lopatin, A. Georges, TG PRB 62 (00)
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o = 0 : usual TLL description of 1D systems

But: o = 0 : Particle hole symmetry; Hall = 0
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| High temperature regime \,T’
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G. Leon, C. Berthod, TG PRB 75, 195123 (2007)



Other geometries: ladders




Synthetic GF / dimensions

Dina Genkina et al 2019 New J. Phys. 21 053021
Spielmans group (Maryland) arXiv:1804.06345




AH = (].Z-(}(M. f_J_) and RH = —I/H

Universal value of Hall resistance



T.-W. Zhou, G. Cappellini, D. Tust, L. Franchi, J. Parravicini, C. Repellin, S. Greschner, M.
Inguscio, TG, M. Filippone, J. Catani, L. Fallani, Science (2023).
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- Universal Value A.
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Analytical derivation



Bosonization: small ty /g,\\
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Hall Voltage
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C. Halati and TG
PRR 5, 013126 (2023)



Hall effect

C. Halati, TG,
arxiv.org/abs/2405.19030
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Conclusions

m Remarkable properties ot Hall effects for
interacting quantum systems

m [ow density: anomalous behavior of the Hall
effect even for parabolic bands

m [adders: Universal regime: 1/n for large tunnelling

or large interactions.

m Confirmed in experiments in cold atomic gases

m Analytic expression for the Hall effect in a TLLL

m BExperiments in CM !l



