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Metal nanoparticle arrays continue to attract attention because of their unique and functional properties 

compared to their macroscopic counterpart. The main interest in these structures is related to their 

specific optical properties [1]. When noble metal nanostructures, such as gold or silver, are illuminated 

by electromagnetic radiation they exhibit an optical phenomenon known as Surface Plasmon Resonance 

(SPR) and is caused by the coherent oscillation of conduction band electrons in the nanostructure. The 

electromagnetic field in the near area of the nanostructure of the metal also shows specific properties 

when electromagnetic waves radiate the system in conditions of resonance. The enormous extension of 

this electromagnetic field is used in one of its most important applications, the surface-enhanced Raman 

Scattering (SERS), which is one of the most powerful spectroscopic techniques and has been widely 

used in some areas such as chemistry, materials science, and biosciences [2]. 

 

The gold nanoparticles were obtained by a simple two steps method, the sputtering deposition of a film 

of gold, 5 nm, and 10 nm, on a silicon substrate and its thermal dewetting. The obtained substrates were 

characterized by the scanning electron microscope and Raman measurements. Figure 1 shows the gold 

nanoparticles for both films, 5 nm (Au5nm) and 10 nm (Au10nm). The mean diameter of the 

nanoparticles is 50.12 nm for the Au5nm and 115.02 nm for the Au10nm. The smaller particles should 

have a better performance as substrate SERS according to with reported in the literature. Also, we can 

observe in the inset the uniform distribution of the nanoparticles. 

 

The Raman spectroscopy measurements were carried out in a Raman confocal microspectrometer with 

the 632.8 nm line. First, the absorption of Rhodamine and the silicon substrate were measured. Then, a 

drop of Rhodamine solution (210 M) was deposited onto the surface of the SERS substrate. After dry, 

the measurements were made. Rhodamine presents characteristic signal about 1200, 1380, 1500 and 

1650 cm-1, in the presence of nanoparticles, i.e., the SERS effect. 

 

Figure 2a shows the spectra of pure silicon and Rhodamine; it is observed that raman spectra of 

Rhodamine is weak in the absence of nanoparticles. In Figure 2b, there is a noticeable increase in the 

intensity of the spectra for Rhodamine on the gold substrates at different thicknesses. The substrate in 

which were deposited a film of 5 nm of thickness shows a greater increase in the spectra as it is known 

that the properties of SPR depend on the shape, size, arrangement of the nanoparticles and the dielectric 

constant of the medium surrounding the nanoparticles [3]. 

In summary, we fabricated a SERS substrate by a simple method, a thermal dewetting of a thin film of 

gold. The Raman spectra showed that the SERS substrates that can be used reliably for the detection of 

analytes at low concentrations (210 M). Also, it was corroborated than the smaller size of particles, the 

better improve in SERS effect, as the SERS substrate with 50 nm diameter showed better enhacement. 
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Figure 1.  SEM micrographs of gold nanoparticles obtained by thermal dewetting, a) from a gold film of 

5 nm and b) a gold film of 10 nm. 
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Figure 2.  Raman spectra of pure silicon and Rhodamine 6 G a) and Raman spectra of SERS substrate 

and Rhodamine. 
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