
Fractional conductances, dc noise, and fractional charges in the strongly in-
teracting one-dimensional systems

Victor Kagalovsky1

1Shamoon College Of Engineering, Beer-sheva, Israel

This research considers a strongly interacting one-dimensional system with N channels and explains the
variety of experimentally observed fractional conductances in GaAs/AlGaAs heterostructures [1-3]. We
study relevant backscattering perturbations that create gaps in the corresponding fields, thereby altering
the system’s properties. We model these gapped fields by introducing masses for the bosonic fields and
sending them to infinity to compute the correlator of the two fields that describe the original channels.
The exact solution of the corresponding Green function in the low-frequency limit enables us to apply
the Kubo formula to calculate the system’s dc conductance [4], which accounts for all the seminal exper-
imental results [1-3]. We construct a pseudo-orthogonal transformation that reduces each backscattering
term to a single-channel field [5] and derive the expression for the fractional charge transferred during
the tunneling of the gapped mode, which dominates the dc shot noise. The coexistence of two gapped
modes (two relevant perturbations) affects the tunneling of fractional charges in each of the modes.

References:
[1] Y. Gul, S. N. Holmes, M. Myronov, S. Kumar, M. Pepper, J. Phys. Condens. Matter 30, 09LT01

(2018)
[2] S. Kumar, M. Pepper, S. N. Holmes, H. Montagu, Y. Gul, D. A. Ritchie, I. Farrer, Phys.Rev.

Lett. 122, 086803 (2019)
[3] S. Kumar, M. Pepper, Appl. Phys. Lett. 119, 110502 (2019).
[4] R. Davies, V. Kagalovsky, and Igor. V. Yurkevich, Low Temperature Physics 52, (2026).

[5] R. Davies, V. Kagalovsky, and Igor. V. Yurkevich, Crystals 15, 818 (2025).


