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Fig. 3. Evolution of T'+ R with wavelength for different h as d = 364.1 nm.
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with h; (b) evolution of the corresponding wavelength with h.
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Abstract

The perfect absorption is achieved by the structure of a continuous metal film with symmetrical grating
structure on both sides. The maximum absorption coefficient can reach 99.47% for a optimal structural
parameters with a silver film thickness of 20 nm, a lattice constant of 400 nm, and a medium refractive index of
1.46. The full width of half maximum of the absorption line is about 2.53 nm, and the quality factor @ is
296.06. When the absorption is perfect, the reflection and transmission of the incident light are effectively
suppressed, and the phase gradient of the absorption coefficient reaches a maximum value. The perfect
absorption is determined by the long-range surface plasma polariton (LRSPP) with a little transmission loss,
long propagation distance and deep penetration depth. And the electric field is mainly distributed outside the
silver film with a standing wave distribution. As the thickness of the silver film decreases, the line width of the
absorption spectrum gradually decreases, while the @ value and electric field strength increase. When the
thickness drops to about 12 nm, the minimum line width is 0.98 nm and the maximum @ value is 760.0. The
sharp absorption curve and very high quality factor at the perfect absorption can be used in the design and

application of the highly sensitive micro-nano sensor.
Keywords: perfect absorption, long range surface plasmon polariton, mode properties

PACS: 42.25.Bs, 73.20.Mf DOI: 10.7498 /aps.72.20221701

* Project supported by the Natural Science Foundation of Jiangsu Province, China (Grant No. BK20161342) and the Six
Talent Peaks Project of Jiangsu Province, China (Grant No. GDZB-018).

1 Corresponding author. E-mail: zlwang@ujs.edu.cn

054201-10


http://doi.org/10.7498/aps.72.20221701
mailto:zlwang@ujs.edu.cn
mailto:zlwang@ujs.edu.cn

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

ETES SR BN TR 5 i) Fe R R
IEF KK BEE IEX
Perfect absorption of symmetric grating structure based on the continuous metal film

Wang Zheng-Yu  Huang Fei  Xue Run-Yu  Wang Zheng-Ling

5] Fi{# B Citation: Acta Physica Sinica, 72, 054201 (2023)  DOI: 10.7498/aps.72.20221701
TEZE[R]1E View online: https:/doi.org/10.7498/aps.72.20221701
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

FEAT ARG HoAh S

Articles you may be interested in

FET AR TR AR B TR T e R R T R B SR R

A four—band perfect absorber based on high quality factor and high figure of merit of monolayer molybdenum disulfide
YA, 2021, 70(12): 128101 https:/doi.org/10.7498/aps.70.20202163

B eR: AR g L i s

Research progress of non—-Hermitian electromagnetic metasurfaces

PrPReEd. 2022, 71(24): 247802 https://doi.org/10.7498/aps.71.20221706

SESEMMHA . g PRI LLR N e S VTR A MR
Absorption characteristics of perfect absorber, electromagnetic “black hole” and inner perfectly matched layer

PIBR2E4H. 2020, 69(15): 154201  https://doi.org/10.7498/aps.69.202001 10

B RO AR 2 T4 B O TR R & S B S LI

Broadband absorption caused by coupling of epsilon—-near—zero mode with plasmon mode

PFEEEAR. 2018, 67(20): 207301 hitps:/doi.ore/10.7498/aps.67.20181106

R JRIBAIURL A 5 A ST AR 58 S MM

Coherent perfect absorption in nonlocal particle composite medium

YrH2E4. 2019, 68(5): 051101  https:/doi.org/10.7498/aps.68.20182108

BT m OO SE B s =l 1O R

Enhancement of graphene three—channel optical absorption based on metal grating

PIFEAEAR. 2019, 68(13): 138101 https://doi.org/10.7498/aps.68.20182173


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.72.20221701
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.70.20202163
https://doi.org/10.7498/aps.71.20221706
https://doi.org/10.7498/aps.69.20200110
https://doi.org/10.7498/aps.67.20181106
https://doi.org/10.7498/aps.68.20182108
https://doi.org/10.7498/aps.68.20182173

	1 引　言
	2 连续金属膜对称光栅结构的完美吸收谱及其演化规律
	3 连续金属膜对称光栅结构的电场模式分析
	4 连续金属膜对称光栅结构的相位、色散及应用
	5 气体折射率传感器的应用
	6 结　论
	参考文献

