RV - ooE % Ok Vol. 44, No. 2
2017 4 2 CHINESE JOURNAL OF LASERS February, 2017

9 2 [Tl JES 2 1 B oy 52 O E 2T BRI il 45

HREE, BT KO ARV BXAYE K OEVS R, 2R
R HOGE B A TS % . 1 200072,
LR SR T B 1 200072

FEE  BFH T — b R [N AR 2 i 5 S B (SERS) JGLT 4T 0T 5% T 0621 4 U Ml 45 44 4 ) 46 07 3% 20
T S 2T BEET Y A5 A 1R (26 R LS 0 Ak B A R TR 4 4 K JBORL K B 1 HE P9 R, M4 SERS Sk
A IR T O SERS MM R . 25 R WL, M LA R4 B TR MO AF B8O 15 R . 20 o RN
LRl £ AR TR HREF (9 1/357F 633 nm I A KT . B 46 4 49K JBORL A M4 2R X T 2 1 B 6G(R6G) ¥ Wi 19 47 2
S I AR A 3 BE AR 2 100 nmol/ L, 33X F MHETE 2549 [ HL AN 5 98 BREE AN G IR . B T L3R AR A, iR 4
TE LT 4R 4TI REAE SERS 372 A2 46 I 450 4 .77 V85 7 1) 1oz FH A4

KEE Ol PEBUN MAETE R IR B R A B R AT

FESES TN253 XERARIRED A

doi: 10.3788/CJL201744.0213001

Fabrication of a Novel Concave Cone Surface-Enhanced
Raman Scattering Fiber Probe

Du Huaichao'?, Chen Zhenyi''?, Chen Na'?, Liu Huajian'*, Xu Wenjie"?,
Zhang Heng'?, Liu Shupeng'?, Wang Tingyun'*
'Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200072, China;
?School of Communication and Information Engineering, Shanghai University, Shanghai 200072, China

Abstract A novel concave cone surface-enhanced Raman scattering (SERS) fiber probe modified with the gold
nanoparticles was demonstrated. We studied the preparation method of the concave cone fiber probes, analyzed the
relationship between the morphology of the probe and the corrosion time, modified the gold nanoparticles onto the
inner surface of the concave cone by the chemical self-assembly method, and tested the SERS detection performance
of the prepared probe. Experimental results show that the concave cone fiber probe has a lower fiber Raman
background, about 1/3 of the tapered probe prepared with the same fiber. With 633 nm excitation, Raman spectra
of rhodamine 6G (R6G) aqueous solution of 100 nmol/L can be detected by the concave cone fiber probes modified
with gold nanoparticles. Due to this concave cone structure, the metal nanoparticles are more difficult to fall off,
and the probe has better damage resistance. Based on the above advantages, this type of concave cone fiber probe
may have potential application value in the field of SERS remote detection.
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Fig. 1 (a) Schematic of the experimental device; (b) shape of the concave cone fiber probe for 3 min etching time
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Fig. 2 Morphologies of concave cone fiber probes with different etching time
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Fig. 3 SEM image of the concave tapered fiber probe modified with GNPs. (a) GNPs on the inner concave cone surface;

(b) GNPs on the end surface of the probe
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Fig. 4 Morphology and SEM image (interior illustration) of the tapered fiber probe modified with GNPs
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Fig. 5 Experimental configuration for SERS measurement
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Fig. 8 Comparison of the fiber Raman background between concave conical probes and tapered fiber probes

with the same fiber length of 30 cm in the liquid
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