Opto-Electronic Engineering ArtiC|e

¥ & x #

20175, 5544 % , 51087

A MBS Y 2 MIM
K S BRI R

FXEL, BEF LV, HRE?

! 030006
2 030006

WE. KUK T —Fr# A A K-FAe4A Fabry-Perot (FP)3:3RIZ 69 3L T 4 B -2 4k-4 B (MIM)&s 4364 Y B & & 5
BFRREFEM., s e —MRENMEY, MARGREAME N, A GRSl eeEs; AR
KRR B sk s it LR B A RR), S Ak s E R A R, A dsheEsE
FER K. BT A FP ERIG KA LEABIE RN GITHE, TARAT AR S B THRMTAREA LA LR
AT B G TAE R, IR R HUE 5k 1280 nm/RIU. &/ B -F KX F 200 #4945 BdF . ) 345 1T 0 £
A Hr s AT AR 89 TAE R K R ILIE K X o RF e, ARIA TR KRGS B TR SFEMEERLF IR
35 IR RTE K RIS A BT FAL R 35 S AR — 0 L R AT

ERIF: REFB THRES, g 2R

PE2ES: TN252; 0436 XERFRAERD: A

Transmission characteristics of a Y-shaped MIM
plasmonic waveguide with side-coupled cavities

Xingchun Yi}, Jinping Tian!2* and Rongcao Yang!

!College of Physics & Electronics Engineering, Shanxi University, Taiyuan 030006, China; 2College of Modern Education &
Technology, Shanxi University, Taiyuan 030006, China

Abstract: A plasmonic Y-shaped metal-insulator-metal (MIM) plasmonic waveguide with two side-coupled Fa-
bry—Perot (FP) resonant cavities is proposed. Simulation results show that there is a stopband existing in the
transmission spectrum of each output port. When the lengths of the two cavities are equal, the transmission spectra
of the two output ports are almost coincident. But if they are not equal, the two stopbands are not in the same place.
Meanwhile, the transmission dip of one output port corresponds to the transmission peak of another port. By ad-
justing the length, width and refractive index of the two FP cavities, one can control the resonant wavelength of each
cavity to further achieve functions of filtering, power splitting, switching and refractive index sensing. Results show
that the sensing sensitivity is up to 1280 nm/RIU with its figure of merit above 200 when the waveguide is used as a
refractive sensor. The proposed waveguide structure has potential applications in the fields of integrated optical filter,
nano-optic switch, power splitter and refractive sensor in subwavelength scale.
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Fig. 1 (a) Schematic plot of the designed structure. (b) Real and imaginary part of the effective mode index as a
function of the wavelength when the thickness of insulator layer is 50 nm.
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Fig. 2 Reflection and transmission of the left and right sides of the side-coupled cavity as a function of (a) incident wavelength,
(b) coupling distance s when w=50 nm, with s=10 nm in (a) and wavelength of 1550 nm in (b).
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Fig. 3 Transmission spectra of the two output ports. (a) L1=L,=L=420 nm. (b) L1=L,=L=510 nm. (c), (d) are the distribu-
tions of |Hz| at the wavelength of 1303 nm and 1546 nm. Here, s=10 nm, h1=170 nm, h,=120 nm.
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Fig. 4 Pseudo color map of the transmission spectra when Li=L,=L, w=50 nm, s=10 nm, h1=170 nm, h,=120 nm.

0.8

| (a) Port C
0.4 Port B
0.8 =i

[ ) T
0.4
0.8

0.4

Transmission

0.8

0.4

0.8

0.4

0.0

1200 1300 1400 1500 1600 1700 1800
Wavelength //nm

B 5 M amesE L. (@) L1=420 nm, L,=470 nm. (b) L1=420 nm, L,=490 nm. (c) L1=420
nm, L>=510 nm. (d) L1=440 nm, L,=510 nm. (e) L1=460 nm, L,=510 nm.

Fig. 5 Transmission spectra of the two output ports. (a) L1=420 nm, L,=470 nm. (b) L1=420 nm, L,=490 nm. (c)
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Table 1 The dip wavelength and calculated quality factors of Q;, Qo and Q. for different coupling distance s and different
cavity width w.

s/inm ) Q Qo Qe w/inm A Q Qo Qe
6 1348 18 202 20 30 1474 58 188 84
10 1303 39 208 48 40 1370 46 200 60
14 1283 68 211 100 50 1303 39 208 48
18 1273 111 212 233 60 1256 33 214 39
22 1267 198 213 2812 70 1220 30 220 35
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