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Fig. 1. Illustration of single-band lattice model under domain-wall configuration. The hopping distance is m at most.
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Fig. 2. Wave-function distribution in real space. Here,
m=2, tuv1=tm2=1Im-1=tm-2=1, 1, _2=4,
tL,1=-1, tL1 =3, tL2=2, tr,—2=2, tg-1=1,
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Fig. 5. (a)—(c) Contour plots of absolute values of the energy-spectrum minimum on the t{-¢} plane. Here, we take N = 40. We
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Fig. 8. (a)—-(c) Experimentally measured ®¢ ,(x) after the seventh step with different initial states; (d)—(f) simulated @ 4 (x) com-
pared with experimental result. We also show the scaled norms of the edge state with € = n by diagonalizing a domain-wall sys-
tem with N = 15. Norms of the edge states from diagonalization are scaled to fit the central peak of the numerically-simulated @y, (z).

Other parameters are as same as Fig. 7117,
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Non-Hermitian skin effect in a domain-wall system
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Abstract

The non-Hermitian skin effect is one of the most striking features in non-Hermitian physics. It reveals a
novel phenomenon in a non-Hermitian system that the bulk wave function and energy spectrum are sensitively
dependent on the boundary conditions. The concept of generalized Brillouin zones has been proposed to
characterize bulk wave functions in such systems . Based on generalized Brillouin zones, non-Bloch topological
invariants can reconstruct the non-Hermitian bulk-edge correspondence. Previous discussion of the non-
Hermitian skin effect mainly focused on open boundary conditions, and the calculation of generalized Brillouin
zones needs to be reconsidered under domain-wall boundary conditions. The paper introduces the related
researches of the non-Hermitian skin effect in domain-wall systems, including the general form of the generalized
Brillouin zone equation in a one-dimensional single-band model, non-Bloch topological invariants in non-
Hermitian SSH (Su-Schieffer-Heeger) model, and the experimental realization of the non-Hermitian skin effect in

one-dimensional quantum walk system.

Keywords: domain-wall system, non-Hermitian skin effect, non-Bloch band theory, non-Hermitian bulk-edge
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