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Fabrication of Plasmonic Nanostructures

for Surface-enhanced Raman Scattering Applications
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The silver nanoparticle-decorated suspended graphene was fabricated to increase the efficiency of surface-enhanced Raman scattering
(SERS). The morphology of cavity under the graphene was controlled by the thickness of catalyst and the etching time in the metal-assisted
chemical etching process. For the samples treated with MacEtch, the Raman signals of graphene and p-mercaptoaniline were greatly
enhanced due to the plasmonic cavity effect. With the optimal etching time of 15 sec, the SERS signals reached the maximum that was
13~15 times larger than those without etching. The electric field enhancement profiles and the SERS enhancement factor were simulated by
finite-difference time-domain method to characterize the field distribution around the silver nanoparticles and to verify the enhanced SERS

phenomenon observed in measurements.
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SERS MEASUREMENT (p-mercaptoaniline (pMA))
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(a) Schematic diagram showing the process to fabricate silver nanoparticle-
decorated suspended graphene. Ag catalysts deposited on Si substrate for (b) Set A
of 5 nm thickness and (¢) Set B of 10 nm thickness to form agglomerated
nanoparticles. The SERS-active layers on the suspended graphene for (d) Set A
and (e) Set B with 10-sec etching. The etching solution of HF/H,O,/H,O 1is
defined by p= [HF]/([HF] + [H,0,]) = 0.847 and [H,O] = 46.6 M at 25 °C. (f)
The Ag particle size distribution of the SERS-active layer on graphene. (g) The
AFM mapping of Set B with 10-sec etching.
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(a) Raman shift (cm‘1) (D) Raman shift (cm‘1)
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The Raman spectra (baseline offset) of 1074 M pMA for (a) Set A and (b) Set B

with different etching time. The Raman signal intensity of 1076 and 1435 cm™
vibration bands in pMA as functions of etching time for (¢) Set A and (d) Set B.
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