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Abstract This paper proposes a graphene-oxide-enhanced surface plasmon resonance (SPR) sensor based on side-
polished fiber. A silver film is deposited to excite the surface plasmon wave. Seldom graphene oxide nano-films are
then decorated on the silver surface of the sensor, where self-assembly octadecanethiol films serve as a link between
graphene oxide and silver. The decorated composite films protect the silver film from degradation and enhance the
sensor’s stability. Compared with the same SPR sensor without graphene-oxide decoration, the average sensitivity
of the proposed SPR sensor is 2252.5 nm/RIU in the test range of 1.32-1.34 RIU (RIU is refractive index unit),
which is enhanced by 1.48 times, and the figure of merit is comparable with the former without any significant
decrease due to the increase of film layers. The proposed fiber sensor is a promising candidate in applications such as
antibody antigen immunoassays with high immobilization ability.
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Fig. 3 SEM images of surface morphology of silver-coated SPR fiber sensor after self-assembly of different films.
(a) ODT film; (b) GO film

Jr R G5 R o3 A AE G LR B 1 b, 5 SCHRC16 4 38 1Y
GO HARMEREMIMELRLL, GO M Fr 2451 1 4%
TE T 64T SPR AL AR 1 e i I,

HE—25 % R F 1 B 30 CAFMD Sk GO
2 M R B, IR 2 R R E ) GO R

JE. 4 fras,ml LUE D GO R A B A
R B G A o 20 M0 1 v 8 23 A 5 2k L e b 1 A o7
(R B 435 R 2.059058 nm, 3.582717 nm., K#iEE
B W SCER[15-16], GO B2 RIE 2y 1.0 ~
1.4 nm, i LA GO MR )2 A,

26.58
[nm]
15.72
0 [nm] 483.1624
Z1[nm Z2[nm] 4Z [nm] | Distance [nm] (1@
18.40555 | 16.34649 m@b 258.1279 0.457032
19.03804 | 22.62076 {3.582717 78.47843 2.613866
]

B4 Jaer SPR &SR F I H 412 GO B2 i AFM JE 5 &
Fig. 4 AFM image of SPR fiber sensor's surface after self-assembly of GO film

3 AL BE I
AR 7 %
ST RS T OB LF SPR R RS Y LR 06 1E 2%
Rl oF 6. i 5 Frs., seal ODT H 41 % /Ot £F
SPR 1% & a5 9k [ 7€ 7E A il 9 Teflon Nt , 4% &
DXl A57 T S s o g, T 3 4 ) 5 b R AT O I Ok
LROCTEA . T AR O 7 6% A Ay I
TR, JF AT 52 I 4 22 1 A2 J A0 i o O A R S i
TR BRI . B GO ¥ i 2% 18 1% A S
LB AR R X B, IEAE AT GO B4 M
30 4l 5 S £F SPR AR B a8 e an il 5 4 BT R
3.2 SPR Hrilg K

XS B A I T R -6 4R SPR AR IR AR
“ODT-4#R-5L4F SPR & & %87, “GO-ODT-4R )t &£F
SPR {4l S I e (1 3 A2 A5 A0, i &1 6 BroR . 3 4

3.1

1 B3 3 % T A A 2 R [ LA AN H At 2 85oM ) . T
PIE R AL RS H 4% ODT Ja . FhiRig 8 58, tn K
R AT R HR K R 510 nm Z0F8 & 525 nm i}
T, fERRAR ks A 4125 GO J5 PR IE B B R %,
B g s, R IR A% £ 530 nm M, 3t
PRUE K LTS AL IRA R BT IR & L AL R AT R
RPER SRR ZHER ODT.GO & A Bl K ig
FEAIG . AR LR 0 i 56 AR VR T o 38 ROKS 1T B 5 3K
1 AR 1 40 B A
3.3 fEREREIK

I 322 A SR8 A X AR 0 AR R AT ST 5 1 £ J g 7
PE. [ E AR IRAS O AR R A 5 4 7 5 % T e W
oL DR ST % 1.30~1.34 RIU, AR 5 1)
Prit R IE G 0.01 RIU, A 410385 1% B 88 75 H 2%
VR S IE TR A, JRAT AL IR — a4 ) E AT Ok
PE L P K8 R 300~1100 nm s 55 — 3 52 6 £ 6 3%

230601-5



Wt 5ot T o R

fiber optic spectrometer

Bl 5 JZf SPR &G i SR IEAG I 65 S GO A 4135 1E

halogen light source

Fig. 5 Platform for in-situ monitoring resonance peak in transmission spectrum of SPR fiber sensor and

Teflon reaction cell employed for self-assembly of GO film
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