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Materials structured on the nanometer scale can lead to im-
proved and sometimes surprising properties. This will be
illustrated in some detail by our own work on the extraor-
dinary optical properties acquired by metal films when pe-
riodically structured and perforated with one or more sub-
wavelength holes (�150 nm). These can transmit light with
an efficiency hundred times larger than what theory pre-
dicts for single holes. The efficiency can even be much
larger than the fractional area occupied by the hole, which
means that even the light falling beside the hole emerges
on the other side of the sample. This extraordinary trans-
mission is due to the coupling of the incident light with
the surface plasmons of the film. The transmission spec-
trum contains peaks attributed to surface-plasmon modes
that depend on both the symmetry and the 2D lattice pa-
rameter of the surface corrugation. Present models for the
actual transmission process will be discussed. Novel results
show that an other fundamental problem of sub-wavelength
apertures, namely optical diffraction, can also be controlled
using surface plasmons.

The results have broad fundamental and practical implica-
tions and show that, with modern fabrication techniques,
surface plasmons can be engineered and controlled to yield
unique optical properties which could find application in
high density data storage, photonic integration, near field
probes, etc..
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