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Abstract A tapered fiber is prepared with a simple chemical etching method, and modified with Ag nanoparticles
(AgNPs) by solution chemical deposition method to prepare the tapered fiber surface-enhanced Raman scattering
(SERS) probe. The preparation process is optimized by the change of key parameters, such as reaction
temperature, deposition time and the concentration of silver nitrate solution. The Raman measurement experiments
of the fiber SERS probes under different preparation process conditions are completed. The results indicate that the
best Raman measurement performance of the tapered fiber SERS probe can be acquired at room temperature, when
the deposition time is 120 s, the concentration of silver nitrate solution is 0.1 mol/L, and the optimal enhancement
factor is about 10" . In addition, corresponding to ten samples with different sizes of AgNPs and the coverage areas,
we adopt FDTD Solutions to calculate the enhancement factor and obtain theoretical Raman enhancement factor of
107-10°%.
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Fig. 1 (a) Schematic of tapered fiber preparation;
(b) schematic of tapered fiber SERS probe structure

(insets show the optical characterization and SEM images)
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Fig. 2 Experiment setup of tapered fiber SERS probe
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Fig. 3 SEM images of silver nanoparticles deposited on the
tapered end face of probe under the conditions of
hot water bath and different deposition periods.
(a) 30 s; (b) 60 s; (c) 90 s; (d) 120 s
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Fig. 4 SEM images of silver nanoparticles deposited on the tapered end face of probe under the conditions of

room temperature and different deposition periods. (a) 120 s; (b) 180 s; (c) 240 s
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Fig. 5 SEM images of silver nanoparticles deposited on the tapered end face of sample probe at AgNO; solution with

different concentrations. (a) 0.01 mol/L; (b) 0.05 mol/L; (¢) 0.1 mol/L
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Fig. 8 Schematic of silver nanoparticles on the end face of fiber. (a) Schematic of the structure; (b) simulation model
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