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1.1 A brief reminder of the history of grating anomalies and plasmeon
surface waves

The recent history of the research and development around plasmon surface waves
that was initiated by the work published in Nature in 1998 by Ebbesen ef al. [1]
looks like a ten-fold compressed version of studies initiated more than a century
ago by Robert Wood with his discovery of anomalies in the efficiency of metallic
diffraction gratings, now known as Wood’s anomalies [2]. In 1902, R. Wood wrote:
“T was astounded to find that under certain conditions, the drop from maximum
illumination to mimmum, a drop certainly from 10 to 1, occurred within a range of
wavelengths not greater than the distance between the sodium lines,” an observation
‘that marked the discovery of grating anomalies.

" "The first period of the search for their explanation is marked by the attempt of
.ord Rayleigh [3, 4] to link Wood’s anomalies to the redistribution of the energy due
to _the passing-off (cut-off) of higher diffraction orders of the grating (transfer from
ropagating into evanescent type). As pointed out by Maystre [5], his prediction was
Il the more remarkable as the author first ignored the groove frequency of the grat-
ng:'u5;'ed by Wood, and thus could not verify this assumption withexperimental data.
Tt took more than 30 years for the second period of experimental and the-
ical studies to establish another explanation of Wood’s anomalies. In 1941,
‘ano [6] was the first to distinguish between two types of anomaly: (i) an edge
omaly, with a sharp behavior connected with the passing-off of a higher diffrac-
der, and (il) an anomaly, generally consisting of a minimum and a maximum
efficiency, which appears in a much broader interval. The second type of
omaly was described by Fano as a resonance one, linked with the excitation of a
ed (leaky) wave along the grating surface. Hessel and Oliner [7] published a
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