
Accepted Manuscript

On the plasmonic properties of a symmetry-breaking silver nanoring structure

Bozhi Jiang, Cheng Sun

PII: S1386-9477(18)30120-6

DOI: 10.1016/j.physe.2018.03.019

Reference: PHYSE 13085

To appear in: Physica E: Low-dimensional Systems and Nanostructures

Received Date: 23 January 2018

Revised Date: 3 March 2018

Accepted Date: 15 March 2018

Please cite this article as: B. Jiang, C. Sun, On the plasmonic properties of a symmetry-breaking silver
nanoring structure, Physica E: Low-dimensional Systems and Nanostructures (2018), doi: 10.1016/
j.physe.2018.03.019.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.physe.2018.03.019


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

On the plasmonic properties of a symmetry-breaking silver nanoring structure

Bozhi Jiang, Cheng Sun∗1, a)

College of Physical Science and Technology, Dalian University, Dalian, 116622,

China

This work reports on a study regarding the plasmonic properties of a symmetry-

breaking silver nanoring structure, in the wavelength range of 0.6 - 4.5 µm. A broken

silver ring with a certain angle, as well as a full ring composed of silver and other

metallic/dielectric materials, are proposed. The extinction efficiencies of the nanos-

tructure are numerically calculated with several parameters being varied, including

the broken angle, the inner and outer radii, and the thickness of the broken ring, as

well as the material in the composite full ring. Multiple plasmonic resonances are

observed in the extinction efficiency curves, which are attributed to the quadrupolar,

octupolar, and hexadecapolar resonance modes that are revealed by the electric field

distributions. The results demonstrate that the high-order modes can be altered,

by varying the value of the broken angle of the ring. It is also illustrated that the

resonance wavelength and the full width at half maximum of certain high-order plas-

monic resonance peaks can be tuned in the wavelength range studied, by adjusting

the values of the geometrical parameters of the nanoring. The plasmonic character-

istics of the symmetry-breaking nanoring structure revealed in this study, provide a

great platform for the designs of plasmonic devices utilizing the high-order plasmonic

resonances. Besides, it is also proposed a scheme to switch the device between the

multi-wavelength and single-wavelength modes.
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