
Volume 3 Issue 9
Page 39 

J Nanomed Nanotechol 2012
ISSN:2157-7439, JNMNT an open access journal

Nanotek-2012
December 3-5, 2012

2nd International Conference on

Nanotek and Expo
December 3-5, 2012   DoubleTree by Hilton Philadelphia Center City, USA

Francisco J. Bezares et al., J Nanomed Nanotechol 2012, 3:9
http://dx.doi.org/10.4172/2157-7439.S1.003

Dissecting the optical resonances in arrays of metal-coated Si nanopillars
Francisco J. Bezares1, Joshua D. Caldwell2, James P. Long2, Orest J. Glembocki2, Ronald W. Rendell2, Sharka M. Prokes2, Erin Cleveland1, 
Hayden Chun3, Richard Kasica4, and Loretta Shirey2

1ASEE Postdoctoral Fellow, USA
2Naval Research Laboratory, USA
3SEAP Summer Student, USA
4Center for Nanoscale Science and Technology, USA

Our research group has previously reported on the strong surface enhanced Raman scattering (SERS) response detected 
from Si nanopillar arrays overcoated with Au and Ag via ebeam evaporation, and Ag via plasma-enhanced atomic layer 

deposition (PEALD). These structures demonstrated enhancement factors in excess of 108 for widely spaced nanopillar arrays, 
and a further 1-2 orders of magnitude increase for arrays with gaps of < 2nm using Ag PEALD, with very little spatial deviation 
over the arrays and a high density of ‘hot-spots’ which enables short acquisition times (0.1 – 5s). To elucidate the strong (~108) 
and uniform SERS response of these systems, we have measured their bright- and dark-field reflection spectra, from 0.4 to 3 µm, 
in three different geometries: 1) bare Si nanopillars; 2) nanopillars topped with Au caps; 3) pillars with both Au caps and a film 
on the substrate. We dissect the complex spectra into dielectric cavity and local and traveling-wave plasmonic modes. Computer 
modeling indicates that the incident irradiation is redirected in an orthogonal direction within the array with strong confinement 
observed within the Si pillars and at the metal surfaces. For the dielectric cavities in the absence of a plasmonic metal, the strong 
confinement within the Si induces a strong enhancement of the Si Raman line and a large absorption of the incident when 
the cavity resonance coincides with the incident wavelength. The dependence of the various resonant modes observed upon 
variations in the metal type, diameter, pitch and periodicity will be discussed in detail.
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