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Abstract

Metal nanostructures are based on the principle of localized surface plasmon resonance on optical
wavelengths. It can be controlled by changing various parameters (size, material, shape) of the
structure and the environments in which they are located. This paper presents a metallic grating
structure. The spectral characteristics of the structure and under different parameters and sensi-
tivity under different environments are analyzed, and the resonance wavelength can be tuned in
the near infrared band.
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Figure 1. Metal nanorods (a) and metal grating structures (b)
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Figure 2. Transmission of metal nanorods (a) and metal grating structures (b) when L values are different
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Figure 3. Electric field strengths of metal nanorods (a, ¢, €) and metal grating structures (b, d, f) when L values are different
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Figure 4. Charge distribution of metal nanorods (a) and metal grating structure (b) (L =270 nm, N = 5)
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Figure 5. Transmission (a) and corresponding electric field intensity of metal grating structure at different groove depths (b,
h; =20 nm) (c, hy = 30 nm) (d, hy =40 nm)
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Figure 6. Transmission of metal nanorods (a) and metal grating structures (b) in different environment
6. SEBAKIE(Q)SERBAMERO)LTARN FRIMNEIIEST IR

DOI: 10.12677/app.2020.102014 122 S A B


https://doi.org/10.12677/app.2020.102014

LIEFY, EEK

b

s

Table 1. Sensitivity Physical quantities of metal nanorods in different environment

* 1 ERMRFENENRMETHERYEYIEE

Refractive index, n 1 1.025 1.05 1.075 11 Average
2., (nm) 1275 1290 1305 1320 1335 1305
A2 (nm) 15 15 15 15 15
FWHM (nm) 47 48 48 48 49 48

Table 2. Sensitivity physical quantities of metal grating structures in different environment
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Refractive index, n 1 1.025 1.05 1.075 11 Average
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FWHM (hm) 24 23 23 22 22 23

EIR Ao D9 IR SEAT S AR AR (IR R IR, AL BRI A R 40T S R AR A 1)
Mo, FWHM JyRIgE 258, HiE 6. & 1. & 2 alA, AR n iEE, SRR
KEAERNABRR . @ THEERIKE. SR AR R BUZ, 55 R BT Y6 E .

ERAKPRELT LM B RIBE N

A
&=ZH=WOWVWU (1)
Sk
FOM, = S 175 2
FWHM,
& JE IS5 F TE T 21 A0 BRI R R
AL
==2-92 RI
S =1 920 nm/RIU @)
i R A
— SZ —
FOMZ—HNHM2_40 (4)

HAR(D)~@) TR, HET SRAUKREE, SCRRISIFT I S B C NI T 4544, A ST B H ) &8 et
SERAAEAN ) A o LA S0 (1 S A0 RE MY B 1y 1 o o R 4

4. BY4E

g LATR, HE TS S A BoC IR IR S8 Mt SPP UK JEHE, FRATIE I X e TR AL T 4
JEYNKAE DL K 4 R e A I R 2R R A (3 IR R o T8 I 2 4 8 et 45 4 S 5000T LA B 4 B D i 45 4
FEITZLANBE B LR AC B mT R, T LR A% S22 4 28R AT A AR - LR Ak = 33 L 3 B KR B 5 R . [
AF AT I PR DR 41 2% EL AT 4 5 ) R BBURE (S = 920 nm/RIU)AIAE U () i J53 IR A0 (FOM = 40) 03X Fil
R4 AR I RE 0] LIS USRI T S 28 A8 A0 dE AT B R Bl ik — B3R mo F 3 AR I AR O BE A/ N LA,
MNITTE A= A% I8 7 TR TS LE R

DOI: 10.12677/app.2020.102014 123 S A B


https://doi.org/10.12677/app.2020.102014

RIAZIEN TN

&E 3k

(1]
[2]
(3]
(4]

[5]

(6]
(7]
(8]

(9]

[10]

Barnes, W.L., Dereux, A. and Ebbesen, T.W. (2003) Surface Plasmonsubwavelength Optics. Nature, 424, 824-830.
https://doi.org/10.1038/nature01937

Ozbay, E. (2006) Plasmonics: Merging Photonics and Electronics Atnanoscale Dimensions. Science, 311, 189-193.
https://doi.org/10.1126/science.1114849

Liu, H.T. and Lalanne, P. (2010) Light Scattering by Metallic Surfaces with Subwavelength Patterns. Physical Review
B, 82, 115418. https://doi.org/10.1103/PhysRevB.82.115418

Hoeppener, S., Maoz, R., Cohen, S.R., Chi, L., Fuchs, H. and Sagiv, J. (2002) Metal Nanoparticles, Nanowires, and
Contact Electrodes Self-Assembled on Patterned Monolayer Templates: A Bottom-Up Chemical Approach. Advanced
Materials, 14, 5. https://doi.org/10.1002/1521-4095(20020805)14:15<1036::AID-ADMA1036>3.0.C0O;2-J

Cubukcu, E., Kort, E.A., Crozier, K.B. and Capasso, F. (2006) Plasmonic Laser Antenna. Applied Physics Letters, 89,
093120. https://doi.org/10.1063/1.2339286

BN, HEE, BEE, 5 PEKESRE M RIRES B[], PUKEAR S5RE% TR, 2007, 5(4): 269-272.
FRIEAS. IR K4 B MR 3% 5 AL AT R [D]: [ L2 h0ie ], KiE: KEER T K2, 2014: 47-56.
BT 7T, A 2K 4 I B 41 45 K O S B WOT R MR AE [D]: [ 232 60ie ). P2 rh Rl 2R k2 (rh Rl B
VG 22 65K % UM 72 FT), 2016.

Sainidou, R. and Garcia de Abajo, F.J. (2008) Plasmon Guided Modes in Nanoparticle Meta-Materials. Optics Express,
16, 4499-4506. https://doi.org/10.1364/0E.16.004499

Liu, D., Wu, L.X,, Liu, Q., et al. (2017) Optical Bistability Effect in SPP-Based Metallic Grating Containing Kerr
Nonlinear Medium. Modern Physics Letters B, 31, 55-60. https://doi.org/10.1142/S0217984917501469

DOI: 10.12677/app.2020.102014 124 I EEY/BEH


https://doi.org/10.12677/app.2020.102014
https://doi.org/10.1038/nature01937
https://doi.org/10.1126/science.1114849
https://doi.org/10.1103/PhysRevB.82.115418
https://doi.org/10.1002/1521-4095(20020805)14:15%3c1036::AID-ADMA1036%3e3.0.CO;2-J
https://doi.org/10.1063/1.2339286
https://doi.org/10.1364/OE.16.004499
https://doi.org/10.1142/S0217984917501469

	The Research of SPP Mode Based on Metallic Grating Structure
	Abstract
	Keywords
	基于金属光栅结构的SPP模式的研究
	摘  要
	关键词
	1. 引言
	2. 金属纳米棒与金属光栅结构几何参数的分析
	3. 金属纳米棒与金属光栅结构的灵敏度分析
	4. 总结
	参考文献

