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Twin-core fiber SPR sensor with cone angle structure
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Abstract: A novel Surface Plasmon Resonance ( SPR) sensor was developed based on the twin-core fiber.
The fiber grinding technology was employed to fabricate the sensor probe. The twin-core fiber was grinded into
a incline plane shape (building the taper angle structure) and was plated the 50 nm thickness gold film on the
end surface and 300 nm thickness gold film on the side surface of the fiber. A normal single mode fiber was
used to launch the light source power into one core of the twin-core fiber, and a multimode fiber with a core
diameter of 110 wm was emplogyed to receive the SPR reflected spectrum. The experiment shows that the SPR
sensor based on the twin-core fiber can measure the refractive index of 1.333 —1.385, and the testing average
sensitivity is 4 769 nm/RIU. As compared with the traditional optical fiber SPR sensor, the novel SPR sensor
based on the twin-core fiber has the diameter of 125 wm, which is convenient to integrate in a 5# Syringe nee-
dle to monitor bio-information in vivo. The diameter of the fiber core is 8 wm, therefore the beam mode is
few, which helps to improve the sensitivity. Besides that, The working range can be moved by changing the fi-
ber grinding angle, and sensitivity can be improved, so the sensor has a great potential applications.

Key words: Surface Plasmon Resonance(SPR) ; fiber SPR sensor; twin-core fiber; taper angle structure

¥ F5 B #5:2015-06-08 ; 1&1T HH#A:2015-06-31.
ESWE . FE A RPIFEE I H (No. 11204047 ,No. 61227013, No. 61275087 ) ; M /R I T AR R FEAI T 9% £ 4
P E ;111 3% (No. B13015)



206 pjin= S - KoY 5523 %
H S SPR RS TE IR, % SPR &S T
1 31 = TESCET [R]— w7 A G AU S e pgH 0, B &F

2 5 B AR HE (Surface Plasma Reso-
nance, SPR) 7E 3B A= 1) b4 LRI 35 450 0 7 1T A
BTN, BT HRBIA ) SPR BORBEW
PRINIT S5 AN A SRR T 1 LA SR E . SPR
fBIRSF-5 18 H 35T Kretschmann 4544, B #0195
FHEE (WSS BT ) B m R R
A, HE RS D GTE R X I 3 42 S 2 M A 5
(T S S o B FURR L A BT R B 25 W T
BETARALE IR Gt 25 1% AR S 6 A, O ZF SPR %18k
PREFHA /N, 7T DL E R AR DS W b Y
sl TERE KM 20 2245 KAR /- IR #f 4 Th 7E
INBIAROGET SPR RIS b, iRt AR 248 et
IR RBRA AT Ml Seert SeerhgEt
& ENTRRMETE T AT FENE S A
48 E 1 Kretchmann 3 BE45% |, 1 H s B 2%
JCIRBI AT A Wi &5 48 Z2 86 EF 2 AE 125 pm
1AL E 23 R HES Z AR 20 R RO AT Han e
I FH TG AR AL B ) 2 Mo oot b, A
SO L BOCLR BT SPR OGET L B, 1
O GEF S T S ST SE PR T Kretchmann 82 85 4544 | 1l
BT B FOBUE LT HE M 451G SPR A5 /244 .

T GBI R A NGE BT — i 25 il LAY
HEFA LS, I 73 0 7 HE A S 18D AR TRTBE ) 50 nm
AN 500 nm I USRI, il T OLET SPR
iRy . RS FEZA A — XM TERE KRR
ZHOLET SPR AREE, i 42 55 15 4 D'tk # VT T
A SPR A A, M SE B Kretchmann 4% 85454 ,
T E KR 2O EF rh U AR =X 7R &
MR AR T HAS OGS B B M A B
#% A BT R, RS A SOl i 7R
RGEICETHE A A 1 P e 5 BUEBEF 478
Fe k8 m, TE SRR IR B A e R G
R T LA B IR, 5 Sl I SR ET T R
AN ) £ B A HE A7 46 4, BT S BOG I8 A £ Y
VP T A N S o2 R TR - SRS DA e s
— ARSI I T AR BER I — 2
T, 110 pm SR B B ER Z 806 4F 5 808G
L5 E I T SPR REF RS &2 5 —4F

J35h—di e SPR UL, BA B T, vl i
AN RIS, S0, 55647 SPR 418
AL, SCEOEET BAREIN, A 125 wm, AT &
TE 5 Sk PR AL AT AR A P I

2 AR Z R JRFE

2.1 REHE

RGO G v 1 V)F-, Je R 1 CEF bt R 452
b AR T R A O T T RS
CCD ENICEF BB LF 0, W S ) B 5l XLes Ot
£SO [ S O TR €S E S R E R R 1 N A ) 4 o
L SRS S8 o MABEATAIRES Y BHE Rt
TREERT, b 36 G2F IF TR b a K S £F i i 180°,
WML 2 S5 ER R o ASEITHHES, 5
UCHIF R I, 75 20 8 1) 5 — I A8 285 v od A B0
WOG T8 5 — M ARt b WE D5 | Sotnm ik 8 i K
(B2 1 BIF I | Y70 LS G £ ity T 4 ) 405 ) Ak 22
33 WIS, MABFER S 1 32 T R S IR £
B« =37.5°, Bl 52 R 1R RO JE 4T HE FA 45 A R 4T
WE 1 (a) B,

ft KT
7 RERIE O\
SHCET & —
R T |
AN
| R O-—HF i
7 |50 nm_ RO
[ G ————

BT BGEOGEF I HE M 45

Fig. 1 Structure of taper angle of dual core fiber
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