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Large-area high-performance near-infrared absorber
based on plasmonic nanostructures
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Abstract: A large-area high-performance near-infrared absorber based on plasmonic nanostructures is in-
troduced, fabricated and experimentally characterized. The periodic plasmonic nanostructures are pre-
pared by self-assembled template, a charming low-cost technology for making large-area samples. Ex-
perimental results show that the absorbance can be as high as 99% . The spectral position of the absorp-
tion peak is experimentally demonstrated to be tuned by the geometric dimensions. The physical origin
of the absorption effect is theoretically explained as well.
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Fig.1 Flow chart of the sample preparation. The sche-
matics of (a) Au/Cu thin film, (b) Au/CuO thin film,
(¢) Au/CuO/array of PS micropheres, (d) Au/CuO/
array of PS micropheres covered with Au thin film, (e)
Au/CuO/ Au-pattern, and (f) optical images of the fab-
ricated samples
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Fig.2 SEM images of the samples studied in different sta-
ges. (a-e) Top view, (f-j) cross section view, (a,f) Au/
Cu thin film, (b,g) Au/CuO thin film, (c,h) Au/CuO/
array of PS micropheres, (d,i) Au/CuO/array of PS micro-
pheres covered with Au thin film (e,j) Au/CuO/Au-pattern
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Fig.3 The reflection Spectra of the samples studied in differ-
ent stage. Left column: experimental results; Right column:
simulated results. (a,e) Au/Cu thin films, (b,f) Au/CuO
thin films, (c,g) a series of Au/CuQ/array of PS micropheres
samples, (d,h) a series of Au/CuQO/Au-pattern structures
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Fig. 4  Electromagnetic field distributions for normal incident
light with the wavelength of 1.2 um. Left column: electric
field; Right column: magnetic field. (a) and (b) top view
with monitor in xy plane and z =180 nm, (c) and (d) cross
section view with monitor in xz plane and y =0 nm, (e) and
(f) cross section view with monitor in yz plane with x =210 nm
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