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Fig. 1. (colorline) 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 lattice obtained by the local rotation
in Eq. (4).The inhomogeneous region contains ¢ unit cells and is indicated by the purple dashed box.The parameter 11 modulates both the intracell hop-
ping amplitude and the local dissipation strength.(c) - (d) Complex-energy spectra of the inhomogeneous dissipative cross-stitch lattice under periodic

boundary conditions for 7 = 0.5 and 1 = 2respectively:Here,n = 0.3N.0 = 0.5N.J = 1t = 0.5.7= 0.1 and N = 100,
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Fig. 2. (color line) Interface-induced burst under periodic boundary conditions. Panel (a) shows the schematic illustration for the case with the
modulation region . = [31,80]. Panels (b) and (c) show the dissipation probability P, for a wave packet initially prepared at ny = 60 for two different
values of 1,where the inhomogeneous modulation strength is 7 = 0.5 in (b) and 7 = 2 in (¢).Panel (d) shows the dependence of the dissipation weight at
several representative positions on In7.The blue curve denotes the dissipation weight near the initial position: Py, = Y"=5 P,;the red curve denotes the
dissipation weight near the effective left boundary: P = ¥"=3; P,;and the black curve denotes the dissipation weight near the effective right boundary:

Pr = Y=81 P,.Here the inhomogeneous region is given by .# = [m+ 1,m + {],with m = 0.3N,£ = 0.5N,and N = 100.
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Panel (a) shows the schematic illustration for the case with the

[1,30] U [81,100]. Panels (b) and (c) show the dissipation probability P, for a wave packet initially prepared at ny = 60 under
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Fig. 4. (color line) Interface-induced burst under the open boundary conditions. (a)Schematic illustration for the case with the modulation region .Z =
[31,80].(b), (e)show the dissipation probability B, for a wave packet initially prepared at no= 60.in the schematics shown in (a) and (d), respectively,
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Abstract

We study boundary-selected burst phenomena induced by a finite inhomoge-
neous 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 mod-
ulating the intracell coupling and local dissipation within the segment, we con-
struct such an inhomogeneous region and map the model, via a local basis trans-
formation, 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
1s 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 sup-
presses 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 1, while the effective-left-boundary burst exhibits an approximate-
ly inverse-Lorentzian-like dependence on In1. For open boundary conditions,
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(Grant No. 2025ZD0300400), the NSFC (Grant Nos. 12375016 and 12461160324), and Beijing National
Laboratory for Condensed Matter Physics (No. 2023BNLCMPKFO001)
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a representative dissipation profile shows that pronounced peaks appear at the
effective left interface and at the physical left edge, whereas no comparable en-
hancement occurs inside the modulated region or at the opposite interface. This
demonstrates that finite-region interfaces and physical open boundaries obey a
unified boundary-selection mechanism. Our results clarify how nonreciprocal
transport, interface effects, and dissipation compete in non-Hermitian lattices,
and provide a theoretical basis for directional control of dissipation via regional
modulation.
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