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Surface treatment of Ag nanowire for surface enhanced Raman scattering
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[ Abstract]

Surface enhanced Raman scattering (SERS) is a promising way to unveil the behaviors of
drug molecules in a living cell. We recently developed the method to insert plasmonic Ag
nanowire (AgN'W) probe in the cell to obtain SERS signal. One way to increase the sensitivity
of AgNW as an endoscopic probe is to fabricate AgNW with rough surface. Here, we show
the method for etching of AgNW to form the rough surface. AgNWs are placed in ethylene
glycol solution of Ag(NO3) and stirred at 80 °C. As reaction time passes, the faceted pits are
generated on the surface, resulting in the formation of AgNW with rough surface (etched
AgNW). SERS signal from etched AgNW is investigated to understand the effect of surface
roughness on SERS.
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Fig.1. Scanning electron microscope images of Ag NWs after etching.

90min.

Etching time was varied (a) Omin, (b) 5min, (c¢) 30min, (d) 60min, (e)
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Fig.2. Schematic illustration
of AgNWs: the views from (a)

long axis and (b) short axis.
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Fig.3. (a) SERS spectrum of AgNW before and after
etching. The red arrow indicates the peak used for intensity
mapping. (b) Mapping of Raman intensity of etched Ag

nanowires.
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