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Fig. 1. Scaling behavior of the non-Hermitian local topolo-
gical marker near the topological phase transition. The nu-
merically calculated local topological markers for different
system sizes (L = 15,17,19,21,23,25,27) collapse to the
same curve, with the functional form (m — mc)Lv and
v~ 1.12(6). For all calculations, we take t1 =1, vz =

vy =0.3.
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Fig. 2. Dynamics of the non-Hermitian local topological
marker. (a) Spatial distribution (along the x-direction) of
the non-Hermitian local topological marker at different
times of the quench dynamics. The parameters are: L = 23,
Hi(t1 =1, m=1), Hy(t) =1, m' =6), vz =7y =0.3.
(b) Propagation speed of the local topological marker as a

function of t}. Other parameters are the same as those in

panel (a).
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Fig. 3. Propagation speed of the non-Hermitian local topolo-
gical marker for Hamiltonian (5). Wefix v, = vy = v = 0.35,
and the pre- and post-quench parameters are t; =t, =1,

m =1 and t, =t =1}, m’ =6, respectively.
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Fig. 4. Propagation speed of the non-Hermitian local topolo-
gical marker for Hamiltonian (8). We fix v = 0.3, and the
pre- and post-quench parameters are t; =ty =1,m=1

and t,, =t =t}, m’ = 6, respectively.
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SPECIAL TOPIC—Non-equilibrium quantum many-body systems

Dynamics of non-Hermitian local topological marker”
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Abstract

Topological invariants of non-Hermitian topological systems can be captured by local topological markers

defined on the biorthogonal basis. However, unlike the scenario of Hermitian systems, the dynamics of non-

Hermitian local topological marker has not yet received much attention so far.

Here in this work, we study the dynamic features of local topological markers in non-Hermitian topological

systems. In particular, we focus on the propagation of non-Hermitian topological markers in quench dynamics.

We find that for the dynamics with topologically distinct pre- and post-quench Hamiltonians, a flow of local

topological markers emerges in the bulk, with its propagation speed related to the maximum group velocity.

Taking three different non-Hermitian topological models for example, we numerically calculate the propagation

speed, and demonstrate that a simple universal relation between the propagation speed and group velocity does

not exist, which is unlike the scenarios in previously studied Hermitian systems. Our results reveal the

complexity of the local-topological-marker dynamics in non-Hermitian settings, and would stimulate further

study on the matter.

Keywords: non-Hermitian topology, quench dynamics, open systems
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