Journal of Advances in Physical Chemistry #jZ4b 2233 /8, 2024, 13(2), 317-325 Hans Y
Published Online May 2024 in Hans. https://www.hanspub.org/journal/japc
https://doi.org/10.12677/ijapc.2024.132037

-4

MEMFFITEUFFEH T X

RS, R

R TR T BB, il
? LI TR B S AL T, L

Weks H . 20244F4 220 FHBEM: 202445 H24H; KA HM: 20244F5H31H

H E

FRFTTETAESSBPARGWRMEEM, HIHRBECBRASKOET 2R —HIAER, &
TAREER TR SBICREMNIT KRR BT ZRE. SR, MBI ERRRIT RS
M EA— N EERIBIFIT R, WEEITREHCT SRR R BRI NS, "R
R E RIS AR S M IE P& BYOREWIDGEWRL, HE R e REREIN
KREWFTE R, AT T T REITEREIR S, FEX R T AT T RE.

XA
WEGE, RO, MEME, FE¥on, PR

Inverse Design of Electrochemical Plasmon
Optical Switching Based on Neural Network

Mingqian Liang!2, Yinan Zhang!*

"Institute of Photonic Chips, University of Shanghai for Science and Technology, Shanghai
’School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai

Received: Apr. 22", 2024; accepted: May 24", 2024; published: May 31%, 2024

Abstract

The resonance characteristics of plasmon generated by the interaction between light and metal
nanostructures have become a research focus in the field of nanophotonics, and the metal nano-
structured optical switches based on tunable plasmon resonance have received extensive attention.
At the same time, how to design high-performance nanoswitch structures has become an important

TEIEH .

XESI A R, TP PSSR A S BT TT O] rEL Ak RE, 2024, 13(2): 317-325.
DOI: 10.12677/japc.2024.132037


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2024.132037
https://doi.org/10.12677/japc.2024.132037
https://www.hanspub.org/

RWwz, KRN

research direction, and deep learning methods show strong application potential in the inverse de-
sign of nanophoton structures, which can efficiently use huge parameter space. In this paper, neur-
al networks are used to approximate the optical response of metal nanostructures, and inverse de-
sign of nanostructures is realized through backpropagation. The performance advantages of grat-
ing optical switches are analyzed, and the future research directions are prospected.
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Figure 1. Neural network forward training model
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Figure 2. Neural network forward prediction and reverse optimization performance
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Figure 3. Switching spectrum inversely designed by neural network and switching contrast
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Figure 4. Electric field intensity distribution in on and off state at 600 nm, 650 nm and 700 nm
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Figure 5. The positions of the spectra of different wavelength on and off states on
the CIE chromaticity diagram
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