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Fig. 1. One-dimensional non-Hermitian dissipative lattice

model, and each unit cell consists of two sublattices A and B.
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Fig. 2. Probability distribution diagram of particle loss and the time evolution process of wave function module square under differ-
ent dissipation: (a), (e), (i), (m) Distribution of particle loss probability; the rest of the figure is the time evolution process of the
norm of the wave function. (a)-(d) v = 0.3; (e)-(p) v = 0.7; (a)~(h) v=0.5; (i)—=(1) v=30; (m)—~(p) v = 0.05. Common
parameters: r = 0.5, L =50, xo = 25.

160501-3



) 32 2 3R Acta Phys. Sin. Vol. 72, No. 16 (2023) 160501

BHAT S0 i RO A A 2 SRR ORI |0 (1) 2 BB S8/ N T ~ B NG %,
RTIE SRR, T IR 0 2(k), (1) 5 (o), (p) PR ST,
Fog 5 et B (121 2) et T 2()— (1) 20
(AU Y = 30 F, B P temamt a2 TARRERIESLERLEN
AT/ AR TSR 1 B AL RO MER, JF FL R RO R T M R T i
SO R RAON T SRR T S AT SRR T f 0 5 M AR R
WUR BIZ S (PR IARE A A T U, Page/ P, W18 3(a) BT, 2L Pon = min{ P,
I, AR TR ESEA T FRTI 3(c) Py -+, Py} 45 BT R B 2 10 2 2 [ NG
O P IR 7). FESEERUAE T~ = 30 FAUIHEE M. 45 Page/ Pun BT 1| MR WA
D R T LRRE ST e, BRI 26) W B 7 P/ P FL AT 1 0265
PR TAR SRR A0 AR h, B 2 T W1 I M3 6 . 6] 3(a) 20 = 100
A 2(b), (d) BT E RN T FHENE DL oo = 150G TFEEAE BRI % v > v, 46O
FLSTH? TSR MR TR, UM 2(0) ORISR Ay = 0.5 W) Pagge/ Poin B2 1, TSI ZEHE% T
A TSRO R MR AT SR S AT T URE B3 JEE  — 0.05 71 v = 30 B 19 i
JRERT 3.3 R Bk, AT MGHR S T 3(D) T Paage/ Pron 91241
Sy s i RSN Y = 005 RS U 2 B R A A P R (0 L
WAFTEN IR RIS, ORI THUR MR {8, 2500 1 BOHTEIRg, 2T 1 (BT 0)
O (LA L T B RERy = 30 REAONER, 0 PRI, 7 3(b) 0125 — 0.5 i RS T AR
el 2(1) (p) . Ry BUB KR BRG PR M4y = 0.05 Ay = S0RHA 4R

102 F 100

(a)
,A\»’
Wwf‘ +:;-:.2\5\\ g
—»— xo =100
_ 10-10 _
100 } zo = 150 zo = 150

Peyge/ Prin

Peyge/ Prmax

10-2 T 101 T 100 101 10-2 T 107! T 100 10
¥ ¥
(c) #*%x (d)
— T 0.2 ~0.05 2
3 *** ** o ’ ﬁ
g *0.2 * % 0.4 —
- * .
[ac 102 **L *** s —0.10 .—(E
s ** Foa * 0.6 1
E *** N * < + A —0.15 &
o * % 100 200 " 0.84 =
10-3 . —0.20
10-2 T 107! T o100 10 4 —2 0 2
¥ Iny

B3 (a) 7 R 490 G 007 S ) 300 5 08 5 05 /IR O R 825 B L Page/ Ponin s (D) 7 1900 8 57 8 6F 30 5 g 5 A Ak 2 b J5 R AL AR AU 156
JEE I Pegge/ Prax; (c) JAIAYE R B 400 TF R i 5 0 B RAE ROAE, 48 18y v = 30 B P B4 1 T ARAE S BT |, |12 943405 (d) JH
WP R A E T M0 BB R R R (BB B, 204 v = o 3R PN M AN IR ST R R A 4 Wk R PT X AR R 4> R4
[v] = 2v. (a)—(c) AXMIE AR, v=0.7, L =200; (d) BEAEFRE Iny , Fid 4 8, v = 0.05 8 & =M IEXI B E 2(m); v = 0.5

#éIO%WL?XMj@ 2(e), v = 30 4L & F A A XTI & 2(1), LK (d) P o =03, v = 05551 A 2 A XTI & 2(a). IEF S5
r=0.

Fig. 3. (a) Relative height ratio of edge peak to minimum Ppgge/Pnin at different initial positions; (b) relative height ratio of edge
peak to maximum in the system Pegge/Pmax; (c¢) the modulus of the maximum imaginary part of energy under periodic boundary
conditions, the inset shows the distribution of eigenstates |1),|2 under open boundary with v = 30; (d) maximum energy imagin-
ary part under periodic boundary(axis v is logarithm), the red line indicates that the intracell and intercell hopping is equal v = r,
and the blue line is the boundary of PT symmetry |y| = 2v. (a)—(c) With double logarithmic coordinates, v = 0.7, L = 200,
(d) abscissa Invy. Mark four points: v = 0.05 blue triangle corresponding to Fig. 2(m); v = 0.5 magenta cross corresponding to
Fig. 2(e); v = 30 the red pentagram star corresponding to Fig. 2(i); v =0.3, v =0.5 in panel (d) is marked as a black dot

corresponding to Fig. 2(a). Common parameters: r = 0.5.
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Fig. 6. Particle loss of the barrier placed at different lattice points of the tenth cell: (a)—(c) Loss probability at the edge, the impur-
ity cell and the adjacent cell of the impurity cell Py, Pig and Pi1, the inset in panel (b) is the detail of Pigpand Pp;changing
with the barrier; (d)—(f) the probability distribution of particle loss under the three barrier settings with the barrier V = 0.15.
(a) Va=V, Vg=0; (b) Va=0, VB=V; (¢) Va=Ve=V; (d) V4a=0.15, Vg=0; (e

Va=0, Vp=0.15;
(f) Va4 = VB =0.15. Common parameters v = 0.3, r = 0.5, L =50, 29 = 40, v = 0.5.
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Abstract

In quantum mechanics, the Hermitian Hamiltonian is generally used to describe the ideal closed quantum
system, but in reality, the physical system is closely related to the environment, and the open quantum system
coupled to the environment can be described by the equivalent non-Hermitian Hamiltonian to a certain extent.
Among them, the dissipation intensity is closely related to the dynamic properties of non-Hermitian quantum
systems. Therefore, it is of great practical significance to study how dissipation affects particle loss. In this
paper, the dynamic law related to dissipation intensity in a one-dimensional non-Hermitian system under open
boundary condition is studied, and it is found that dissipation can induce the recurrence of edge burst. After the
time-dependent evolution of the particles in the one-dimensional non-Hermitian dissipative lattice system with
open boundary condition, there is an edge burst in the system, that is, there is a large probability of particle
loss at the edge, and the edge burst disappears after increasing the intracell hopping. It is found that if the
dissipation intensity increases or decreases, the edge burst will reappear. This kind of reappearance is different
from the original edge burst, which is mainly manifested in the loss probability distribution of particles from the
edge distribution to the bulk distribution, which is due to the difference in probability of particle motion
direction between the two cases. Under the re-induced edge burst, the particles move leftward and rightward
from their initial positions, and rebound from the left after having reached the boundary, forming a more
obvious loss probability at the edge and gradually decreasing to the body area. In the original edge burst, the
particles only move to the left with a greater probability, and are ‘trapped’ at the edge to completely dissipated,
forming a distribution with an independent loss peak at the edge. The movement to the left is due to the non-
Hermitian skin effect. The deeper reason for different movement directions is related to parity-time symmetry.
Under the parameter near the parity-time symmetry breaking point, the loss probability of the particle is of
unilateral distribution, and the loss probability of the particle moving to both sides is of bilateral distribution
when it is far away. This is the description of the dissipation-induced edge burst recurrence phenomenon and its
characteristics. In addition, this paper also studies the influence of impurity barrier on the probability
distribution of particle loss in non-Hermitian dynamics. The results show that placing a small barrier on the
non-dissipative A-site can obviously hinder the particle motion, and when the barrier increases to a certain
height, its influence on the particle motion tends to be unchanged. And the barrier at the dissipative B lattice

has little effect on the dynamics.
Keywords: one-dimensional non-Hermitian system, dissipations, barriers, edge burst
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