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Fig. 1. Model structure diagram: (a) Three dimensional dia-

gram; (b) section diagram.
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Fig. 2. Structure and simulation: (a) Single interface diagram of coaxial nano-cavity with specified geometric parameters; (b) reflec-

tion, transmission and absorption spectra of a single asymmetric coaxial cavity with H = 150 nm, R = 55 nm, r = 35 nm, d =

10 nm, P = 250 nm; cross section electric field distributions at (¢) A; = 490 and (d) Ay = 610 nm resonance wavelengths.
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Fig. 3. SEM image of (a) coaxial cavity arrays and (b) cross section of coaxial cavities; (c) optical microscope image of coaxial cavi-

ty arrays with different structure parameters; (d)—(f) comparison between experiments and simulation results.
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Fig. 4. Structural color and reflectance spectrum comparison diagram: (a) When R = 75 nm, r = 35 nm, d = 30 nm, P = 250 nm,
the structural color changes when the coaxial cavity depth H increases from 40 nm to 200 nm; (b) , (c) reflection spectra at differ-

ent coaxial cavity depths H; (d) trace of displayed colors as H varies.
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Fig. 5. Structural color and spectrum contrast diagram: (a) Structural color display diagram of coaxial cavity with outer radius R
from 70 to 100 nm; (b) reflection spectrums of different coaxial cavity depths; (c) contrast reflection spectra of outer radius R in

coaxial cavity; (d) color path corresponding to upper outer radius R.
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Fig. 6. Structural color and spectrum comparison diagram: (a) When H = 150 nm, R= 55 nm, r = 35 nm, P = 250 nm, the struc-

ture color display diagram of coaxial cavity thickness d from 10-45 nm; (b) reflection spectrums of different coaxial cavity depths;

(d) color path corresponding to thickness d.
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Fig. 7. Structural color and spectrum comparison diagram: (a) When H = 200 nm, L = 60 nm, P = 250 nm, the structure color dis-
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10 to 35 nm; (c¢) reflection spectrums of different coaxial cavity depths; (d) contrast reflection spectrogram of coaxial cavity thick-

ness D; (e) color path corresponding to thickness D.
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Generation and control of structural color in
asymmetric coaxial cavity’
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Abstract

Metal nanostructures have great potential for generating and regulating structural color. In this paper, an

array structure based on silver nano asymmetric coaxial cavity is designed to study the influence of ring cavity

on the generation and regulation of structural color. The ordered array of asymmetric coaxial cavity is

simulated by the finite difference time domain method, and the influence of structural parameters on structural

color is obtained. The results show that by adjusting the depth, opening size and thickness of coaxial cavity, the

rich structural colors can be produced. The experimental results and the simulation results are basically

consistent with each other. Compared with the coaxial cavity with symmetrical structure, the asymmetric metal

nanostructure proposed in this work has good adjustability in color display, and has potential applications in

color imaging, high-resolution imaging, anti-counterfeiting, and so on.

Keywords: isoionization element on cylindrical surface, structural color, asymmetric coaxial cavity
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