Hall Effect in Ladder Systems

Edmond Orignacl, Roberta Citro?, Thierry Giamarchi3

1 CNRS, Ens de Lyon, Laboratoire de Physique, F-69342 Lyon, France
2 Dipartamento di Fisica “E. R. Caianiello”, Universita di Salerno, ltaly
3 Department of Quantum Matter Physics, Université de Genéve, Switzerland

December 2025

Hall effect in the two leg ladder geometry
Ry = -1/n dotted line
Fermions: green Bosons: blue and purple
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Non-perturbative definition of Tomonaga-Luttinger parameters

stiffness: D= uK
compressibility : x = K/(mp5u)
F. D. M. Haldane Phys. Rev. Lett. 47, 1840 (1981).

Tomonaga-Luttinger liquid : Band curvature corrections

Present unless there is particle-hole symmetry (¢ — —¢,6 — —6).

Matveev JETP 117, 508 (2013)

Josephson junction ladder
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Landau gauge Ax = -By.

Bosonized Hamiltonian with band curvature
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Hall imbalance from first order perturbation theory in «, .
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Hall imbalance in Meissner phase
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Hall voltage obtained by cancelling (P,
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Hall coefficient near the Metal-insulator transition
At 1/n filling (n e N*)
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Behavior of Hall imbalance
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Perspectives
@ Beyond perturbation theory

@ Systems of many coupled chains
@ Quantum Hall phases

@ Vortex lattice phases
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