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Study on a Novel Optical Fiber Temperature Sensor Based on
Surface Plasmon Resonance
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Abstract Liquid refractive index changes when temperature changes. According to this theory, a novel optical fiber
optical temperature sensor based on surface plasmon resonance (SPR) is presented in this paper. And the theory of
the SPR probe testing the change of environmental temperature is analyzed. The structure of SPR probe is optimized
in order to measure the temperature of liquid with high refractive index and enlarge the measurement range, The
characteristic curve of SPR spectrum changing with temperature is obtained by using a optical fiber SPR temperature
testing system. A real-time double-parameter measure method, based on resonance wavelength A, and the lowest
light intensity reflectivity Ry, » is also presented. The experimental results show that this sensing system features
simple structure, all light transmitted by fiber, and easiness to realize long distance measurement.
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Fig. 1 Structure of SPR optical fiber probe
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Fig. 2 Sketch of temperature measurement system
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Fig. 4 Temperature versus Aqy
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T — MBS 56 T 1Y A) R 3 1T 45 S 1R OB 3k AR
JERE B B/ B R GF F Ro Bl IR BE AR AL A 1B B, 40
Bl 6 B, MWEH T LLE B KRN 10C T 5 3
30Cys Ruin N 70.77% SR TMEZE 63.83% , K1 %
BT AR SRR R B B AR R, RV R T S TR
FEPR O 5 AN BA B B E KR A4k S B T R B
T AHRT 218 B B F, )N 63. 83% [EIFHEF] 70. 89% , F
TET 45 B T A it 4R 5K 0 4 R B R 9T UK 55 o X S [
WK E— BRI A G0 PR £ R 5T %
P YRR ML R MR R HF Tk
IR KT, S TE 2 SR R B 7R It 4
B X — R RSB S B BERRE R M
KOG AJHDER R RLR EE—N 5202 EM
KB ERP Y HMSE—E, BEREWHHA

1R A0 BRI L 4 R W = R AT 5 R
A AN R BE AR Ak, 0 X VAR A 5 Y B S R AR AL
Wi B R B B AT 518 R B9 R . TESEPRIL A
A LAAR Y% S [R] I 9 23R, %o 2% 28 4% R AR E 1T 28 A
RpFT

R 5 A 1) RETE A 2 R BT b o 22 A% AR Y
L BT DA A T T 25 il ik — [ . — R 7E B TR
B Ag B FHRE BB KBS S m B 4R
B MgF B, AR IRAR A EAL PR MR R AE. —
EHEMEH AuBRENERE X FEHE Au il
L, A BRI EE M, TEH T Ag R
e fo T A0 BB R

T 3 % A [ BE T X L ) 2R T AR S T AR I AR AR
ST BG4 BT 7T LA R B SE B A A Rui BY XS K
&,
3.2 REAEETFHELRBBRESHMEML

AR S AR A PR A LB N A A B e, BB
1M 58 4 AT AR 998 A (] A 00 318 31 PR, 326 RO [ A9 VR A
NTRY B, R FE F AR B ILIRBO A9 ¥
REAMFTT N A TR (8D AT 58 % np = 1. 468
IR F AR TR AT 55 % ny o 5 W R TS5 8 1K
B2 F €5 T T 2000 T 5 R O T8 ) €8 Bl 2R A 32, B
ko, RNAIRES k, MEVCHELD, BT JC ik 8 & R 5 5 7K
W FLHRABLR, o XoF T 5 2 g o A VAR, n SR LT
RRFL IR, 7T LUBERE AR LA E
P —)2n=1.85# SiO i, R K 20 pm, A5 &
PEAgHE,ME 7 iR, XERRKAKRES5ERE
FRLHE fik 149 562 A T AT S R W R T R SR

silver layer

surface plasmon wave

incident P light

fiber core

SiO layer ~ silver mirror

B 7 %A SIO BMEEHFE FREILIRETFELEN
Fig. 7 Structure of SPR probe coated with SiO layer
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