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The optical properties of metal nanoplates offer potential applications, such as in use as sub-wavelength
confinement waveguides for lasers with sub-diffraction optical modes [1-2]. One main feature that
allows metal nanostructures to be used for those functions is the surface plasmon polariton (SPP), an
electromagnetic wave that can be excited at the edge of a nanoparticle by a focused laser beam [3], or
through use of a prism [4]. SPPs travel across the surface of the nanoparticle and are re-emitted at the
opposite end from the excitation. The propagation length of SPPs can depend on the dielectric
properties of the metal, as well as the surface roughness of the nanostructure and the environment [5-6].

In this report, the structure of gold nanoplates synthesized by a polyol procedure [7-9] were analyzed
through high resolution Transmission Electron Microscopy (TEM), Scanning Electron Microscopy
(SEM), and X-Ray Electron Diffraction (XRD). The gold nanoplates were found to be either hexagonal
or triangularly shaped and single crystalline with {111} surfaces. The average thickness and length of
the nanoplates was found to be 107 + 30 nm and 5 + 2 um, respectively. The propagation of the SPPs
from the synthesized gold nanoplates was studied by focusing a HeNe laser at the edge of the plates and
changing the polarization of the beam with a half-wave plate. The direction of the SPPs was found to
match well with the polarization of the laser beam.

The author’s acknowledgements are listed in reference 10.
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Figure 1. (A): High resolution TEM image of several stacked gold nanoplates. The scale bar
corresponds to 1 um. (B): Diffraction pattern of a single gold nanoplate. The diffraction pattern clearly
represents a {111} crystal pattern. The scale bar represents 5 nm™. (C): Tilted SEM image of an
approximately 100 nm thick gold nanoplate. The scale bar represents 1 um. (D) Higher magnification
tilted image of several stacked nanoplates. The twinned nature of the nanoplates can be clearly seen
from the upper nanoplate. The scale bar represents 200 nm.

Figure 2. (E) White light scattering light image of a gold nanoplate. The scale bar corresponds to 2 pm.
(B), (C), and (D): Nanoplate in panel A illuminated with a HeNe laser on the top right edge with
polarizations of 150°, 180°, and 210°, respectively. (E): Polar plot of brightness of the SPP mode as a
function of polarization angle. The colors correspond to the sides of the nanoplate labeled as a (red) and
vy (blue). The red and blue lines represent a sine wave fit to the data.
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