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Many-body localization of the Kitaev ladder without external disorder

Yalroo, Hadi! ; Langari, Abdollah’

! Department of Physics, Sharif University of Technology, Tehran

Abstract

We study the effect of many-body localization(MBL) on the protection of topological order in the highly excited
states(HES) of Kitaev ladder(KL) system which is a quasi-1D version of well-known 2D self-correcting quantum
memories such as Kitaev Toric Code. By using a non-perturbative approach, we show that a self-generated
disorder is induced in HES of the system, which suppresses the dynamical effect of quantum perturbations for
exponentially long time due to semionic statistics between elementary excitation of KL. Hence, translation
symmetry is broken dynamically and MBL occurs in the absence of any external disorder. This effect can
preserve symmetry protected topological (SPT) order in HES of the system.

PACS No: 00.00 keyword: many-body localization without disorder, protection of topological order
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