— N Switching Light through Nanostructured Arrays of
Motivation and Fabrication Sub-wavelength Holes in Vanadium Dioxide

Nanoscale apertures have received considerable attention in recent years, partly because of their practical role in near-field
scanning microscopy, nanolithography, molecular sensing, and other novel applications [1]. This interest onginated in g
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We have measured optical transmission of near- and far-field light through periodic
arrays of subwavelength apertures in vanadium dioxide (VO,) thin films. We show that
light traversing the air-filled holes can be modulated by the semiconductor-to-metal
phase transition of VO,, by virtue of the markedly different dielectric contrast between
holes and surrounding material in the two phases of VO,.
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2. For hole arrays in Au/Ag-on-VO,-on-glass, near-IR transmission
is larger in the metallic phase rather than in the semiconducting
phase -- opposite of plain-VO, behavior.
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decomposition, and propagates the solution across the different layers by means
5um of transfer matrices, which contain the continuity conditions for electromagnetic
field components at an interface. Hole arrays are represented by the Fourier
transform of the piecewise dielectric permittivity.

and under near-IR light do the apertures appear brighter (i.e., transmit more) than the plain film.
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Explanation

Generally, the VO, hole array transmits less than the plain
film because some of the light is diverted away from the
normal path due to scattering at the entrance and exit
apertures and "leaky evanescent waves" [4] inside the holes
(i.e., waves that lose energy as they propagate).

The relative loss of transmitted intensity depends on the
dielectric permittivity (g) contrast between the hole content
(air) and its surroundings (VO,): Lower e-contrast reduces
both the non-zero-order scattering [5] and the evanescent-
wave leakage [4] into the VO, layer, and vice versa.

Therefore, in the metallic-VO, case, the comparatively low
g-contrast in the near-IR reduces those losses enough to
allow the hole-array transmission to exceed that through
the plain film.

By the same token, the "reverse switching” of the double-
layer hole arrays comes about because of the lower
g-contrast, hence smaller transmission losses, at near-IR
wavelengths in the metallic phase with respect to

the semiconducting phase of the VO, layer.

Application

Recently, it was shown [6] that the electroluminescence
efficiency of an organic light-emitting diode (OLED) can
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