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Abstract This study designs and fabricates a dual-parameter measurement sensor based on a multi-mode thin-core multi-
mode fiber structure. Mach-Zehnder interference (MZI) and surface plasmon resonance (SPR) are simultaneously
generated in this structure to measure the refractive index and temperature. Two multi-mode fibers (MMFs) are used as
the input and output couplers, and the thin-core fiber (TCF) is coated with a metallic silver film as the sensing arm. The
refractive index sensitivity of MZI and SPR is —70. 373 nm/RIU and 4888. 77 nm/RIU in the range of 1. 333-1.412 RIU,
and the temperature sensitivity is 73. 48 pm/°C and —0. 3215 nm/°C in the range of 20-80 ‘C, respectively. The sensitivity
matrix is used to realize the two-parameter measurement, resolving the cross-sensitivity of the temperature of the refractive
index sensor. The sensor is characterized by low cost, high sensitivity, and simple fabrication. Moreover, it has good
application prospects in biochemical medical detection.
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Fig. 2 Transmission spectra of different sensing arm lengths. (a) MZI figure; (b) SPR figure

QR N N R
15 mm 1L B .

7 5 2 MZTFI SPR #R X 7 565 258 FE B Sk (5 R
BOREAS ], XS B00T LI 3 45 4 i K A 7% S e 4T 20 47
BT AR L R HRIR N

LR LTI AR SCIERR R E

AA SPR S/z,SPR ST, SPR
[ ‘ }z{ }[A"} (6)
AAMZI Su,\/IZISTvMZI AT
20 (6) BEATHE B A5 3 a0 F R A =
1 STMZI_STSPR A;{WR
o e P S
AT D 7571.MZ]SU,SI’R AAMZI
—EEF' D:’g srkgr\/m*grsms M/]"*ﬁiﬁig/ft/\
A (7)), AT A5 3 B ¢ Y I S 4 I

1117 7 S B 0 o ek 2 R A P AL R 22 R — R R
B G R 4% T ) A0 2, T SR RT Il K T B R AR
JE BT O R B TR AX B 25, B IR A X U K A
iR RS B rp, AT R i BodE Ak B A Oy R
ol /) AR S B AR 2 TR T A R A R
22,30 H LR 7 o A A SR T B R oy
PN Ok 2R B 2 B0 fe KR 22, F 04 Ko Ot i
ASCRAY I 2 3 B 25, I 4 RS B0 %) D oy R
CIESy|

ST MZI 7ST SPR .
[871}_1| ! || ) ‘{6/1514{} (8)
oT. D ‘7S7I‘M7]HSU.SPR| v
M (8) FT LA H A% B 14 4% T 3 B SR AU e T B
AN E L i 5T A A K AT I D, A g

B Sn 5 ST /)N, BV A 25 80N | A% SRR 0 7 BE
AH X B4

3 SEHR I S g5 R o b
3.1 EEIK RS

FH TP 5 38 R0 8 B8 U2 500 2 () S 86 R g 5 3
BT, AL 38 TR AL IR IX SR YA . o MZTR A
H 5 Ot U B SM125 56 25 6 M fi 98 4 42 U T ¥ 6
TS, P K0 Bl 7E 1510~1590 nm, SPR 3£ 4E % H
HL2000 & #3557 06 98, 3 O6 I 3% K 38 B S8 360~

== :|—|:
spectrometer

Sensmg part
\ (SM125/USB2000+)
\J

= computer

(-—-‘-

.
-

LI
L1
(1]
L]

K3 S e

Fig. 3 Diagram of experimental measurement device
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Fig. 4 Experimental diagram of refractive index based on MZI principle. (a) Transmission spectrogram; (b) sensitivity fitting diagram
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