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Fig. 1. Schematic diagram and transmission spectrum: (a) MDM waveguide coupled square cavity structure with F-P cavity;

(b) transmission spectrum; (c) phase diagram.
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Fig. 2. The H, field distribution: (a) The H, field distribution at the peak of FR1; (b) the H, field distribution at the dip of FRI;
(c) the H, field distribution at the peak of FR2; (d) the H, field distribution at the dip of FR2.

107302-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 68, No. 10 (2019) 107302

>

WATSHEALFRE, 26460 10 nm, HH L, = 500 nm,
g1 = g = 20 nm, [, = 700 nm . W&l 3(a) Br
N, B 1 R, FRY LR MK & A S AR 4T
%, ZIR AT (2) R, T FR2 IR 3

BRI, MEEE, XU FR1 R AEH B

0.7 — T T T T T T T

— . . .
(a) £ 1050 :

= 1040

OO —a=1i =600 g
—-n=ci0 }avlf  cue '
051 —a 1, =620 o 1

—v— 1, =630
- —e— 1, =640

0.4

0.3

Transmission

0.2

0.1

op ., ., b T - y
850 900 950 1000 1050 1100 1150 1200 1250 1300
Wavelength/nm

0.7 T T T T T 3

o (b) R /
0.5 ‘ .

1050
650 660 670 680 690 700 o
lp/nm

0.4

0.3

Transmission

0.2

0.1

Of 1 1 h o
850 900 950 1000 1050 1100 1150 1200 1250 1300
Wavelength/nm

08pr—F—F———7T 7T T T 17—

£ 1120
. 1080

0.7hy Iy = Iy = 600

Fe- 1, =1, = 620
Fm- [, =1, = 640
0.5 % 11=12=660
b1, =1,=1680 | A
0.4 h=lh=

0.6

L=l/l/mm

—o— 11/1> = 600
—o— 1/l =620 -
—o— I/l =640 T
—o— 13/l =660 -
—o— I/l =680 T
—o— 11/l =700

Transmission

0.3F

0.2

0.1

0'I L I 1
850 900 950

1 1 n
1000 1050 1100 1150 1200 1250 1300
Wavelength/nm

K3 S8 LM LN R (a) 28N
FR1 By 5 (b) 250 b X FR2 (U525 (¢) B8 1, = L, 5L
I /1, %t Fano F:4iR 28 78 1 5% i

Fig. 3. Influence of parameters ; and } on sensing charac-
teristics: (a) Influence of parameters ; on the FR1; (b) in-
fluence of parameters }, on the FR2; (c) influence of para-
meters [} = b or I;/l, on the Fano resonance.

fE 1l n] g H e AR I I 1 RN ST IE
JtE 2 JE L) FR2 F=A: 52 M. B 1 0938, J5 g
15 H S F-P R A T A N, ik
I E WA F-P IS HIEE 1 RA1E G,
HREE 1 B3I TE R 1 R PS8 m, o
H AR AE DU A AR R R, R L3 i e
0.56 343 0.6, B2, [FHE, A8 1, fR/A]
%, FR2 HAEM I 2 sl i, Hovs mie g
2 KNS ITIEIE 18 W FR1 =4 52,
K 3(b) iR,

M0y = 1, BF, 2% A1, 600 F] 700 nm
HAFSEEA, KN 20 nm, HrP L, = 500 nm,
g1 = go = 20 nm, WK 3(c) PHrsz.O T pg B
MR BT, Bl 1 A1 L (3G, Fano SLyRIG & A
FERFEAR, ZIG T H (2) ERE; M0E 1 5
Io I, XFZ%0 1, 5 1, M 600 £ 700 nm #EFTZE%L
A, 2K 20 nm, WA 3(c) Hhrs SO E Y
LR IR, BEE 1 58 1 3G, Fano kg
RAGERBEL R, AT i (2) AR, 1 H F-
P i [ A AN 7 TR IS H F-P OGRS 7 TR 5
LS TEIE 2 KA VE ARG 5E, I Kes A1 ey 38K
HF F-P BB MDM 3% 3[R B G A 78 B 45
¥ 5% F-P B/ MDM i SAGE A B 1 8007
eI 2 ZEAEAH HLI% ST R 42 5 25%.

4 fRAFER T

FAPUL IV I AL T d B P AR
i, A O 2

AN

Ho An R R i, S iR R,
AL nm/RIU, AN FR LRI RS .
P F (figure of merit, FOM) UL &M =37
S RALIEARIERE R — D RIS, 22— D ICRHN
ZH. FOM {EE L 22
AT T (w,n)—T (w,ng)

FOM = = 11
O TAn T (w,ng)An ’ (11)

H T (w,no) WBSHRBBIIARE, T (w,n) W
AL RBSTR, An = n —ng HIETEL T EAY
Prot 2 H. FOM RIL T 475 A% A% 1) R U
S BRI THGHR AT/ dn Z KR, PR
dT/dn i, Fano HARIEHILEE, Mifif FOM {H

107302-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 % 3R Acta Phys. Sin. Vol. 68, No. 10 (2019)

107302

R, BA L RERE RS

4.1 S L W R

XFE%E L, M 440 3] 640 nm TS HAITE,
AKHK 20 nm, HH [, = 600 nm, I, = 700 nm, g; =
gy = 20 nm ARZAE. WK A(a) FIE 4(c) FiR, Wi
Ly W3, F-P IEXHE0 R R Ve R, S808
SN, AnE 4(b) A 4(d) Fiw, BEE L, B34
hn, FR1 A1 FR2 9 FOM B 7638 KJE 800N, R HIEL
SETAYPON Ly LT, B (1) A
XA FOM A, TLAAS 3], X4 L, = 503 nm A,
FR1 ) FOM fH# K, 4 3.59 x 10°, 4nf&l 4(b) fr
N3 M4 L, = 597 nm i}, FR2 19 FOM {E#x K, M
1.17 x 105, W&l 4(d) B,

4.2 FEHBH g M g WEREFERN N

XS g, M 14 3] 24 nm 1T S E AL,
KA 2 nm, Hf g, = 20 nm, | = 600 nm, [, =

0.7 . .
(a)

—=— L, = 440

0.6

0.5

0.4

0.3

Transmission

1
975 1000

1025

—=—L; =540

Transmission

1125
Wavelength/nm

4 S Ly XA BRI R 5
(b) % L, 4 FR2 iy FOM {4 FY 52 il

1150

700 nm, L, = 503 nm AAE. 41 5(a) Fis, FE&E
g1 WI¥EIN, SPPs it F-P 5 1 BIARA Bt
FERUIN, FEE BB ke VBN, FR1 RAEBUNER, 15
SPRIEIRT, ZME 5 (9) ik —30 WEl 5(a)
Fios, BEE g B3, FOM {i 2634 K5 /. it
g1 M 14 ) 24 nm I TSR, 2K R 1 nm,
THE X R FOMA{E, Al 324 g, = 20 nm B},
FOM fHi K. [FBEXTSEL g, #4T SN, 7T
424 g, = 20 nm A}, FOM {H#&K, WK 5(b) Fizs.

WIS X EER B Ly, g B gy BEATARAL AT LIAS:
#|, 4 L, = 503 nm B}, FR1 i) FOM {H 5335 K
AL 24 L, = 597 nm B}, FR2 K] FOM {§
RN RREE R, ARSI S EC T X HT 50
AL FEAT AT, X O 8 1R SR T A B AT A R
ny N 1.00 2| 1.05 #7280 94, LK Ro.o1, 7
eI 2 BIEFEA BTSN ny 1 AVEE, S50 5(c)
fis. AlLLVE M, BEE n, BN, FR1 f93ER K
RAEARE, X5 (2) Xk —2, 0 FR2 4RI

4.0 T T T T T T T T T
4.0

(b)
3.5 3.0 b

2.0

3.0
1.0

2.5

0
900 950 1000 1050 1100

Wavelength/nm

2.0

FOM/ X105

1.5

1.0

0.5

0

—
o
=]

8.0
F 6.0
4.0

|

1050 1100 1150 1200 1250
L Wavelength /nm /' i
-

,_.
°
=

®©
o

FOM/ x 105
B2
o o
T

N
o
T

oL _+——1%

540 560

580 600
Ly/nm

(a) 2% L, % FR1 BY52 0 ; (b) %0 L, 4 FR1 BY FOM i Y5210 5 (c) %0 L A FR2 BYRE I

Fig. 4. Influence of parameters L, on sensing characteristics: (a) Influence of parameters L; on the FR1; (b) influence of parameters
L, on the FOM value of FR1; (c) influence of parameters L; on the FR2; (d) influence of parameters L; on the FOM value of FR2.

107302-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 68, No. 10 (2019) 107302
0.5 : : . ; . . . .
(b) 12.0
4 L 100
0al ol Z so i
—o— g, =16 g 6.0
T —A— gy = 18 = 10
i 03F —v—g,=20 o T
18 20 22 24 —— gy = 22 T 6 18 20 22 21
g,/nm g,/nm

Transmission

1000 1050
Wavelength /nm

1.00 1.01 1.02 1.03 1.04 1.057
Refractive index n

Transmission
=}
W

900 950 1000 1050 1100 1150 1200 1250
Wavelength/nm

Transmission

1
1075 1100 1125 1150 1175 1200
Wavelength/nm

1140 e
1130 -ﬂ &
11
100 101 1.02 1.03 1.04 105
Refractive index 1 o

Z
2
Wavelength/nm

Transmission

-

1200

L T
900 950 1000
Wavelength/nm

1 1
1050 1100 1150

K5 ZH0 g1, g0 MATH I 0y, ny XAZIRERIEIISE W (a) S8 g, X FR1 B9S2 W5 (b) 40 g, XF FR2 B S2 00 5 (c) 3745 3 ny X

FR1 BRI ;5 (d) 37553 ny X FR2 (Y20

Fig. 5. Influence of parameters g, g, and refractive index ny,ny on sensing characteristics: (a) Influence of parameters g, on the FR1;

(b) influence of parameters g, on the FR2; (¢) influence of refractive index n; on the FR1; (d) influence of refractive index n, on the FR2..

KANB GRS, A EE, XA 11
HEFA AT ny BSOSO FRL P40, 5] 5(c)
25 SR RO B SR LA i e, i AR
BUFAME 2, (i (10) A48 FR1 9 R ZY
41020 nm/RIU. [RIEEX 5 M 2 AU FEA T4
S ny FATSEALHE, WS FR2 R BUEZ N
1120 nm/RIU. SE8ed #8 dfi FT LR o 7% 8%
BT 22 b DT 7 B X AN ) () A SRR X S A 7 e o, P
T PR VRS A2 ) 18 A SRR X S A )k B 4053
ORAAR, DI CRUEEAAN T3 T i T S 28 AR A T AN 52
M HAt, SBR[ 1 v 3 e A

5 & @

ASCHE R —Fh X4 SR PR A MDM % S
BN TTIE IS B Fano JLIREEH). 205506 A 2]
MDM ¥ %, 7E 4 J& K M~ 4= SPPs, SPPs 7 F-P
Jis e AR SRR K, FEPI IR R T R AR, 7

WA AETERI, A BRSBTS R
W Fano k. I FHRS GBI & P4 1320
 Fano FLYR P2 AEHLIE. 245 F AU SR 1Y
AL I3 URR, BUR T Fano He4Rig 2y % Az W]
RS, T AT DASE 3 5 i O P I TR IR R
INSIEFEA SIS Fano 4R 06 1) 4 57 78 38
PR] e AT ) B S P A AN [R] P RE AR, SEBZ D) s R
BB AR IR AT A RS L, 1y, Ly, gy
gy PTLASEEIXT Fano ARG B | 75 SR FIAHT vE 1
AR, HAERR B IR0 ] AR A A s 1 A5 )%
PERE. EAAZESEOT RS, X L, = 503 nm,
g = go = 20 nm, [; = 600 nm, I, = 700 nm A,
FR1 Y 2 & 1020 nm/RIU, FOM {4 /& ik
3.59 x 10°; 4 L1 = 597 nm, g, = g5 = 20 nm, [; =
600 nm, I, = 700 nm A}, FR2 #Y 7 8% K 1120
nm/RIU, FOM {H7E5351.17 x 105, [H 1, %45+ al
N T 22 Dy Re e 2 B L A L PO 5, 78
YK [ B 1% 1 A 1 T AR VA

107302-7


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

¥ 1B ¥ Acta Phys. Sin.

Vol. 68, No. 10 (2019) 107302

S 30k

[1] Yankovich A B, Verre R, Olsén E, Persson A E O, Trinh V,
Dovner G, Kéll M, Olsson E 2017 ACS Nano 11 4265

[2] Zeng C, Cui Y D 2013 Opt. Commun. 290 188

[3] Huang L L, Chen X Z, Bai B F, Tan Q F, Jin G F, Zentgraf
Z, Zhang S 2013 Light-Sci. Appl. 2 €70

[4] Jankovic N, Cselyuszka N 2018 Sensors 18 1

[5] Yan Z D, Wen X M, Gu P, Zhong H, Zhan P, Chen Z, Wang
Z L 2017 Nanotechnol. 28 475203

[6] Khatir M, Granpayeh N 2013 J. Lightwave Technol. 31 1045

[7] ChenY, Luo P, Tian Y N, Liu X F, Zhao Z Y, Zhu Q G 2017
Acta Opt. Sin. 37 0924002 (in Chinese) [, B, MIET,
XK, XA, RADE 2017 Y222 37 0924002

[8] FuH X, Li SL, Wang Y L, Song G, Zhang P F, Wang L L,
Yu L 2018 IEEE Photonics J. 10 1

[9] Chen Z, Yu L 2014 IEEE Photonics J. 6 1

[10] Li C, Li S L, Wang Y L, Jiao R Z, Wang L L, Yu L 2017

IEEFE Photonics J. 99 1

[11]
[12]
[13]

[14]
(15]

(16]
(17]
(18]
(19]
(20]

(21]

[22]

107302-8

Wang D Q, Yu X L, Yu Q M 2013 Appl. Phys. Lett. 103 824
Artar A, Yanik A A 2011 Nano Lett. 11 3694

Wu C H, Khanikaev A, Shvets G 2011 Phys. Rev. Lett. 106
107403

Zhang Z D, Wang H'Y, Zhang Z Y 2013 Plasmonics 8 797
Rakhshani M R, Mansouri-Birjandi M A 2016 IEEE Sens. J.
16 3041

Kim J, Soref R, Buchwald W R 2010 Opt. Exzpress 18 17997
Zheng S, Ruan Z S, Gao S Q, Long Y, Li S M, He M G, Zhou
N, Du J, Shen L, Cai X L, Wang J 2017 Opt. Ezpress 25
25655

Guo Z C, Wen K H, Hu Q Y, Lai W H, Lin J Y, Fang Y H
2018 Sensors 18 1348

Lu H, Liu X, Mao D 2012 Phys. Rev. A 85 53803

Piao X J, Yu S, Koo S, Lee K 2011 Opt. Ezpress 19 10907
Wu C, Ding H F, Huang T Y, Wu X, Chen B W, Ren K X,
Fu S N 2017 Plasmonics 13 251

Wen K H, Hu Y H, Chen L, Zhou J Y, Liang L, Meng Z M
2016 Plasmonics 11 315


http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1021/acsnano.7b01318
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1016/j.optcom.2012.10.020
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1038/lsa.2013.26
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1109/JSEN.2018.2870228
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1088/1361-6528/aa8229
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://dx.doi.org/10.1109/JLT.2013.2240652
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
http://www.opticsjournal.net/Mobile/M_Details?aid=OJ170914000041Yu2x5A
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/8263120
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/6951358
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://ieeexplore.ieee.org/document/8074729
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
https://aip.scitation.org/doi/abs/10.1063/1.4817398?journalCode=apl
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1021/nl201677h
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1103/PhysRevLett.106.107403
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1007/s11468-012-9475-9
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1109/JSEN.2016.2522560
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.18.017997
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.1364/OE.25.025655
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.3390/s18051348
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1103/PhysRevA.85.053803
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
http://dx.doi.org/10.1364/OE.19.010907
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
https://link.springer.com/article/10.1007%2Fs11468-017-0506-4
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://dx.doi.org/10.1007/s11468-015-0056-6
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 68, No. 10 (2019) 107302

Resonance characteristics of independently tuned dual Fano
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Abstract

A metal-dielectric-metal (MDM) waveguide coupling two square cavities with double baffles is designed in
this paper based on the transmission characteristics of surface plasmon polaritons in subwavelength structure.
The independent tuning of the dual Fano resonance is implemented by the interference between the wide-
spectrum mode generated by the F-P (Fabry Perot) cavity and the two narrow-spectrum modes generated by
the two square cavities. Moreover, the independent tuning of the dual Fano resonance can be achieved by
changing the sizes of the two square cavities and filling medium. The coupled-mode theory (CMT) is adopted to
analyze the transmission characteristics of the dual Fano resonance. The structure is simulated by the finite
element method to quantitatively analyze the influence of structural parameters on the independent tuning of
the dual Fano resonance and the refractive index sensing characteristics. The proposed sensor yields respectively
sensitivity higher than 1020 nm/RIU and 1120 nm/RIU and a figure of merit of 3.29 x 10° and 1.17 x 10° by
optimizing the geometry parameters. This structure provides an effective theoretical reference in the optical

integration of ultra-fast optical switches, multi-function high-sensitivity sensors and slow-light devices.

Keywords: surface plasmon polaritons, Fano resonance, square cavity, double baffle
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