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Waveguide Arrays as Plasmonic Metamaterials: Transmission below Cutoff

Alastair P. Hibbins, Matthew J. Lockyear, lan R. Hooper, and J. Roy Sambles

School of Physics, University of Exeter, Stocker Road, Exeter EX4 4QL, United Kingdom
(Received 21 September 2005; published 23 February 2006)

Since the work of Ebbesen et al. [Nature (London) 391, 667 (1998)], there has been immense interest in
the optical properties of subwavelength holes in metal layers. While the enhanced transmission observed
is generally associated with surface plasmon polaritons (SPPs), theoretical predictions suggest a similar
response with perfectly conducting materials. However, Pendry et al. [Science 305, 847 (2004 )] proposed
that, if textured on a subwavelength scale, even perfect conductors support surface modes. Here, using
microwave radiation incident upon an array of metal waveguides, we observe peaks in the transmissivity
below cutotf and confirm the crucial role of these SPP-like modes in the mechanism responsible.



d=9.53 mm
a=6.96 mm
L =15.00 mm

Transmission

o g=5°
o #=21°
+ g=26"

——FEMmodels ¢4 ¥

22
Frequency, v (GHz)




