
 

Single-step approach to constructing
electromagnetic metamaterials uses tiny self-
assembled pillars in composite films
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Tiny self-assembled composites containing metal (such as gold, yellow) pillars
embedded in an oxide serve as a matrix for metamaterials, synthetic materials
with unusual optical properties (represented by the bands of light) for novel
applications such as super-resolution imaging. Credit: US Department of Energy

Optical lenses that can see features smaller than the wavelength of light
cannot be made from conventional materials. Creating "hyperlenses" that
can take ultra-sharp images needs both designer materials (that is,
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metamaterials) and innovative optics to be developed. Current methods
for fabricating such synthetic metamaterials are complicated and involve
assembling artificial cells and patterning processes. Scientists wanted a
simpler, cheaper way and Texas A&M invented it. Their new one-step
method directs the self-assembly of metallic gold pillars into a special
oxide using pulsed laser deposition.

Super-sharp images and biological sensors require altering how materials
react with light. Materials created by the new approach provide an
exciting option. Scientists can now control and enhance the optical
response by controlling material properties at nanometer scale. Such
materials open unprecedented possibilities for developing light-
interactive photonic devices for cloaking and super-resolution imaging.

Scientists demonstrated a self-assembly approach to fabricating
nanoscale metamaterials that are built on vertically aligned conducting
metallic gold nanopillars embedded in oxide such as barium titanium
oxide matrices using a one-step deposition method. Such
nanocomposites permit the control of the density, size, and alignment of
metallic gold nanopillars. In other words, the key feature of such
nanocomposite thin films is their anisotropic and largely tunable optical
properties due to the controllable microstructures of the composite.

Optical spectroscopy measurements supported by theoretical simulations
reveal the strong broad absorption features of the films. The team's
results illustrate that there are many advantages of vertically aligned
metal-oxide nanocomposite in fabricating large-scale and novel
nanoscale photonic materials such as metamaterials for super lenses,
biological sensing, subwavelength imaging, cloaking devices, and more.

  More information: Leigang Li et al. Self-Assembled Epitaxial
Au–Oxide Vertically Aligned Nanocomposites for Nanoscale
Metamaterials, Nano Letters (2016). DOI: 10.1021/acs.nanolett.6b01575
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https://phys.org/tags/materials/
https://phys.org/tags/metamaterials/
http://dx.doi.org/10.1021/acs.nanolett.6b01575


 

Provided by US Department of Energy

Citation: Single-step approach to constructing electromagnetic metamaterials uses tiny self-
assembled pillars in composite films (2017, May 31) retrieved 25 April 2024 from 
https://phys.org/news/2017-05-single-step-approach-electromagnetic-metamaterials-tiny.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/news/2017-05-single-step-approach-electromagnetic-metamaterials-tiny.html
http://www.tcpdf.org

