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Fig. 1. Schematic of the non-Hermitian dissipative lattice and the corresponding spectra: (a) Schematic of a one-dimensional non-
Hermitian dissipative cross-stitch lattice. Each unit cell consists of two sublattices, A and B. (b) Effective non-Hermitian SSH lat-
tice obtained by the local rotation in Eq. (4). The inhomogeneous region contains ¢ unit cells and is indicated by the purple dashed
box.The parameter 7 modulates both the intracell hopping amplitude and the local dissipation strength. (c), (d) Complex-energy
spectra of the inhomogeneous dissipative cross-stitch lattice under periodic boundary conditions for n = 0.5 and n = 2, respec-
tively. Here, m = 03N, £=05N, J=1, t=0.5, vy=0.1 and N =100.
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Fig. 2. Interface-induced burst under periodic boundary conditions: (a) The schematic illustration for the case with the modulation

Pn B N =100

region .# = [31,80]; (b), (c) the dissipation probability P, for a wave packet initially prepared at ng = 60 for two different val-
ues of 7, where the inhomogeneous modulation strength is 7 = 0.5 in panel (b) and n =2 in panel (c); (d) the dependence of the

dissipation weight at several representative positions on In#. The blue curve denotes the dissipation weight near the initial posi-

n=61 n=33
tion Phi = Zn:SQ Pr | the red curve denotes the dissipation weight near the effective 12f2t boundary P = Zn:29 Pn | and the
n=
black curve denotes the dissipation weight near the effective right boundary Pr = Zn:81 Pp . Here the inhomogeneous region is

given by A4 =[m+1,m+{,with m=03N, £=0.5N,and N =100.
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Fig. 3. Interface-induced burst under periodic boundary conditions: (a) The schematic illustration for the case with the modulation
[1,30] U [81,100] ; (b), (c) the dissipation probability P, for a wave packet initially prepared at ng = 60 under two

[1,30] U [81, 100] 1§ Bl 1 7R ZE &5 (b), (c) B4R L & WK

region A =
different modulation strengths, where the inhomogeneous modulation strength is 7 = 0.5 in panel (b) and 7 =2 in panel (c);

(d) the dependence of the dissipation weight P/

i Dear the initial position on Inn; (e) the dependence of the dissipation weights Pﬁ

and Pj near the effective left and right boundaries on In7. The blue curve denotes the dissipation weight near the initially pre-
n=61
Zn_59 Py . the red curve denotes the dissipation weight near the effective left boundary
, n=32 B o ) o y n=82
P = ango Prn | and the black curve denotes the dissipation weight near the effective right boundary Fg = an Pn . Here

=81
[m+1,m+¢(m=0.8N,£=0.5N),and N =100.

pared wave packet PIlm =

the inhomogeneous region is given by # =
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Fig. 4. Interface-induced burst under the open boundary conditions: (a) Schematic illustration for the case with the modulation re-

gion .# = [31,80]; (b), (e) the dissipation probability P, for a wave packet initially prepared at mo = 60 in the schematics

(a) and (d) with n=0.5; (d)

shown in panels

schematic illustration for the case with the modulation region

A = [1,30] U [81,100] ; (c), (f) the dependence of the dissipation weights at several representative positions in panels (b) and (e)

on Inn. The blue curve denotes the dissipation weight near the initial position Pryi = Zn
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Abstract

We study boundary-selected burst phenomena induced by a finite inhomogeneous modulation region in a
one-dimensional non-Hermitian dissipative cross-stitch lattice. Compared with point defects, a finite modulated
segment embedded in a uniform background is a more realistic form of spatial inhomogeneity and naturally
generates two candidate effective interfaces. By simultaneously modulating the intracell coupling and local
dissipation within the segment, we construct such an inhomogeneous region and map the model, via a local
basis transformation, onto a non-Hermitian SSH chain with a finite parameter-mismatch region. Our dynamical
analysis shows that under periodic boundary conditions the long-time dissipation peak does not emerge inside
the modulated region, but is pinned to its boundary. The dominant burst is selected by the first interface
encountered along the preferred nonreciprocal propagation direction. The burst intensity is further found to be
governed not solely by the modulation strength 7, but by the competition between effective-boundary trapping
and local dissipation near the initial position. When the initial state is prepared inside the modulated region,
increasing 1 enhances local dissipation near the initial position and suppresses the effective-left-boundary burst;

when the initial state is prepared in the uniform background, the local dissipation near the initial position

changes only weakly with 7, while the effective-left- ) ) no = 60 . .
Modulation region Modulation region

boundary burst exhibits an approximately inverse-

Lorentzian-like dependence on In7n. For open boundary

conditions, a representative dissipation profile shows
that pronounced peaks appear at the effective left
interface and at the physical left edge, whereas no
comparable enhancement occurs inside the modulated
region or at the opposite interface. This demonstrates A
that finite-region interfaces and physical open

boundaries obey a unified boundary-selection

mechanism. QOur results clarify how nonreciprocal

transport, interface effects, and dissipation compete in
0 20 40 60 80 100

non-Hermitian lattices, and provide a theoretical basis n

for directional control of dissipation via regional modulation.
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