H49% M B OR E A (A R R R D) Vol.49,No.8
2022 4 8 A Journal of Hunan University (Natural Sciences ) Aug.2022

XEHRS:1674-2974(2022)08-0061-11 DOI: 10.16339/j.cnki.hdxhzkh.2022172

E T IEB SRR PT X FREZESTFF SR

IR, T HA KRR
CHTRE R 7 2 B S bl s B R T SR W K0 410082)

W E. AT Mk FAR-8F 18 (Parity-Time, PT) St AR 45 M B A LM T2 37 S XELE 6
B, TR Y R AR, Rt — AP A AT ok 49 PT AR R . 3RS PT R &0, A T 534
FAH IRk, B T IRT 38 & R T RAL R U F R R PT AR &4, SF 38 i 5 & 3%
IR FF e R B AT T A5 B 6 TR M L A8 A 8 4B MRk A A FRT I, AT PT 3 AR 2 64 3
FWFTON, T REGRARHEEFF SRR F . ikt F Ay AR AW, PTATARE
A OIS He A2 5205 Hz E 69 S AN 45 T ok R F A 511 Hz 69 5 ol kA A S NS B &
HARAFA TR, mE kIR EH 520.5 He 8, € LM e fe £ sp Mk B R AZH R = 4

B
FEER R A T W ok F AR ) SR b 8 RS BT 4R TS
FESES THII3 XERARERD: A

Study on Scattering Characteristic of PT Symmetric Beam

Based on Piezoelectric Shunting Technology
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Abstract: To solve the problems of complex structure and difficulty in tuning the exceptional points in the exist-
ing PT—symmetric structures, a PT—symmetric beam for flexural waves is designed based on piezoelectric shunting
technology. Firstly, the PT-symmetric condition is derived. Then, based on the effective medium method and finite el-
ement simulation, it is verified that the effective parameters of the gain and loss unit meet the PT—symmetric condi-
tion, and the tunability of exception points is studied by changing the resonant frequency and the shunting resistance.
Finally, the scattering property of the PT—symmetric beam is derived by the transfer matrix method and finite element
simulation, and the relationship between exceptional points and unidirectional non-reflection is illustrated. The cal-
culated and simulated results show that the PT-symmetric beam has several exceptional points including 511 Hz and
520.5 Hz. When the incident flexural wave of 511 Hz is applied at the right side of the PT-symmetric beam, the re-
flection coefficient is close to zero. However, when the frequency of the incident flexural waves changes to 520.5 Hz,

it should be applied on the left side of the PT—symmetric beam to gain an entire transmission without reflection.
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fields at two unidirectional reflectionless points
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