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Wire gratings exhibit enhanced transmission for TE polarized light, when its wavelength is approximately
equal to the double of the spacing width. The enhanced transmission is caused by a resonance of the electro-
magnetic fields between the wires. The resonance in transmission has been studied for various wire profiles and
grating materials, respectively. This different type of resonance practically does not have any dispersion. The
wavelength of its maximum only changes slightly, when the angle of incidence is varied. The properties of this
resonance are explained by a simple physical model. The enhanced transmission has been confirmed by
measurements on gold-wire gratings having periods of 1000 and 500 nm, respectively. The absence of disper-
sion can be even observed by the naked eye on gratings with periods of 500 nm.
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I. INTRODUCTION

Wire gratings are nonadjacent one-dimensional periodic
structures consisting of a conducting material, whereas the
spacings between the wires are filled by a dielectric material
or by air. Gratings having wires with a rectangular cross
section are sometimes denoted as slit gratings in the litera-
ture. This kind of structure can be freestanding, lying on a
substrate, or embedded in a dielectric. The diffraction of wire
gratings in the resonance domain has been studied for many
years.1–22 In the beginning of the 1990s, resonances of TM
polarized light �E vector of incident light perpendicular to
the wires� were discovered on gold-wire gratings.3 It was
experimentally as well as numerically shown that these kinds
of resonances can yield to almost 100% transmission of the
incident light for highly conducting grating wires.5 The en-
hanced light transmission is still present for gratings with
very narrow slits.11,20

Later, a rather different feature was found for wire grat-
ings: the excitation of surface-plasmon polaritons �SPs� by
illuminating a wire grating with TM polarized light.6 At that
time, the excitation of SPs was only known for adjacent me-
tallic surfaces.23 SPs on wire gratings result in a strong field
enhancement on the wire surface.7 They travel along the
grating surface and are damped by the finite conductivity of
the metal that yields to strong absorption of the incident
light. These absorption peaks can be measured directly, e.g.,
by means of a photoacoustic cell.6 The fraction of “missing
light” causes dips in the transmittance and reflectance spec-
tra, respectively. Hence, SPs also can be verified more easily
measuring transmittance and reflectance spectra, respec-
tively. These kinds of measurements can be performed by
means of commercial spectrophotometers. Finally, the dis-
persion of SPs is evaluated by locating the dips in the inten-
sity spectra.

Inspired by the discovery of the extraordinary transmis-
sion through subwavelength hole arrays,24 many researchers
began to study transmittance properties of wire gratings for a
large variety of profiles and materials.9–21 All of these au-
thors focused their studies on gratings illuminated by TM
polarized light. Apart from the phase resonances in
compound-wire gratings,21 no fundamental new type of reso-

nances were discovered for this case of polarization. Porto et
al.10 reported about transmission resonances for gratings
with narrow slits. Unfortunately, these authors misleadingly
explained the transmission process by the excitation of SPs.
The enhanced transmission on gratings with narrow slits,
however, describes the same physical issue as those reso-
nances previously found by Lochbihler et al.3,5 on wire grat-
ings.

In this paper, however, I will present a rather different
feature of wire gratings: the enhanced transmission of TE
polarized light for wavelengths approximately equal to the
grating period. In this case, the E vector of incident light
oscillates parallel to the wires. Therefore, it is expected that
this kind of resonance will behave rather different from those
resonances in TM polarization. Hitherto, only a few papers
presented transmittance data of wire gratings for TE
polarization.5,22 Lochbihler and Depine5 outlined in their pa-
per measured transmittance data as well as numerically cal-
culated data at normal incidence for freestanding gold-wire
gratings having various wire profiles. Moreno et al.22 studied
the transmittance numerically for a perfectly conducting wire
grating lying on a dielectric substrate. They found peaks in
transmission and explained them by coupling via surface
modes.

The paper is organized as follows: first, I will present
numerical transmittance data as well as the power losses for
metallic wire gratings in the visible wavelength range. The
angle of incidence and the wire cross section will be varied.
Furthermore, the electromagnetic near fields of the resonance
are shown for one example of a wire grating. Then, a simple
physical model is derived from the electromagnetic formal-
ism, which explains the relevant properties of the resonance.
The numerical results are confirmed by measured transmit-
tance data from gold-wire gratings. In Sec. IV, the behavior
of this resonance is compared those resonances in TM polar-
ization. Finally, applications for this kind of resonance are
addressed.

II. NUMERICAL STUDY

A. Transmission and power losses

In this section, a rigorous modal method25,26 is used for
calculating the diffracted intensities of a plane wave on a
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wire grating. For the sake of brevity, we concentrate our
study mainly on metallic wire gratings having a rectangular
cross section surrounded by vacuum. Later, some data are
given for other grating structures, in order to show what
happens when a wire grating deviates from this simple con-
figuration. Let us first denote the main parameters that are
varied in this numerical study. A plane wave with wavelength

� impinges on a wire grating forming an angle �0 to the
normal to the grating plane as shown in the inset of Fig. 1.
Furthermore, the k vector of the plane of incidence is per-
pendicular to the grating wires �classical mounting�. The E
vector vibrates parallel to the wires. The grating is charac-
terized by the period d, wire width b, the spacing c, and wire
height h. In the numerical calculation, the data for the com-
plex refractive indices of the metallic wires are used from
Ref. 27.

The transmittance of an aluminum wire grating with a
period d=500 nm, wire width b=225 nm, and a wire height
h=250 nm in the visible wavelength range is shown in Fig.
1. The grating wires are surrounded by air. The angle of
incidence �0 is varied from normal incidence up to 60°. For
normal incidence, almost 90% of the incident light is trans-
mitted for �=d. This wavelength coincides with the Rayleigh
or Wood anomaly, where higher diffraction orders become
evanescent. Tilting the grating slightly, the sharp transmis-
sion peak moves toward longer wavelengths obeying the dis-
persion of the Rayleigh anomaly

� = d/n�1 � sin �0� , �1�

where n represents the order of the evanescent wave.
For angles of incidence greater than approximately 5°,

however, a second peak can be distinguished. This peak has
its maximum at �500 nm and becomes more dominate for
increasing the angle of incidence, while the peak from the
Rayleigh anomaly vanishes. In contrast to the well-known
resonances in TM polarization, this type of resonance obvi-
ously does not exhibit any dispersion.

Let us now consider the influence of the wire profile pa-
rameters to the resonance. Figure 2 shows the transmittance
as well as the power losses as a function of wavelength at

FIG. 1. Transmittance as a function of wavelength for an
aluminum-wire grating �d=500 nm, h=250 nm, and b=225 nm�
at various angles of incidence �0= �0° ,60°�. The inset illustrates
the geometry of the grating.

(b)(a)

FIG. 2. �a� Transmittance and �b� power losses as a function of wavelength at normal incidence for an aluminum-wire grating �d
=500 nm, b=250 nm� having various wire heights.
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normal incidence for wire gratings having various wire
heights h from 250 to 1250 nm. The remaining grating pa-
rameters are constant, identical to those of Fig. 1. The trans-
mittance has its maximum at �=500 nm for all wire heights;
the maximum of power losses increases and moves slightly
from 514 to 540 nm for increasing heights.

How does the resonance behave if the wire width is
changed? For that, the wire width b is varied from 150 to 350
nm for an aluminum-wire grating with 500 nm period and a
wire height of 500 nm. The numerical data for the transmit-
tance and the power losses, respectively, are presented in Fig.
3. Increasing the wire width, the peak of power losses is
shifted toward shorter wavelengths. While the grating with a
wire width b=150 nm has its maximum at 692 nm, the reso-
nance maximum for a grating with b=350 nm lies at 338
nm. The transmittance peak becomes sharper and is shifted
in the same manner as the maximum of absorption. It is
remarkable that the grating with b=150 nm exhibits a trans-
mission maximum of about 90% in the subwavelength range.

Furthermore, the behavior of the resonance has been in-
vestigated for various grating materials. Some examples of
transmittance data are illustrated in Fig. 4: �a� for a gold
grating and �b� for a silver grating. Apart from the wire ma-
terial, all remaining parameters of these gratings are identical
to those from Fig. 3. A comparison between these figures
demonstrates that the relationship between the wire width
and the position of the transmittance maximum also holds for
different kinds of grating materials. The full width at half
maximum of the resonance, however, is influenced by the
optical properties of the wires. Moreover, the transmittance
maximum depends on the conductivity of the metallic wires.
The highest transmittance can be achieved by a silver grat-
ing, the material with the highest conductivity in the visible
wavelength range.

Do these bandpass characteristics also exist for wire grat-
ings embedded in a dielectric? An answer to this question
will be rather valuable given that embedded wire gratings are
so well suited for cheap mass production in so many differ-
ent technical applications.8,28 For that, the transmittance of
an aluminum grating embedded in a dielectric with refractive
index n=1.5 such as plastics is exemplified in Fig. 5. Here,
the grating period is 300 nm and the wire height is 200 nm.
Similar as in Fig. 3, the transmittance has been calculated for
various wire heights. Comparing these figures we can con-
clude that embedded wire gratings also exhibit strong reso-
nances that are comparable to those of freestanding wire
gratings. The bandpass characteristics of the resonance are
shifted by a factor n toward longer wavelengths. This shift,
however, could be compensated in the design of a grating by
scaling down the geometrical parameters, i.e., the grating
period and wire profile.

Finally, gratings having many other geometries of wire
profiles have been investigated. It was found that the reso-
nance phenomenon is still present if the wire profile deviates
from a rectangular shape. But, the resonance becomes
weaker for increasing asymmetric profile such as trapezoids.
Rounded profiles, however, can exhibit a similar strength of
the resonance as rectangular profiles. Detailed data will be
published elsewhere.

B. Electromagnetic near fields

We know from the resonances on TM polarization that the
electromagnetic fields are strongly enhanced in the vicinity
of wires.7,10 But, how do electromagnetic fields behave for
the here presented resonance in TE polarization? For that, the
electromagnetic near fields have been studied in the reso-
nance maxima �res. Figure 6�a� shows the electric field �Ez�2

(b)(a)

FIG. 3. �a� Transmittance and �b� power losses as a function of wavelength at normal incidence for an aluminum-wire grating �d
=500 nm, h=500 nm� having various wire widths.
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normalized to the incident light for one period of an alumi-
num grating with parameters d=500 nm, b=250 nm, and
h=500 nm at normal incidence. The resonance wavelength
is �res=522 nm for which 42.6% of the incident light is ab-
sorbed �see also Fig. 3�. The electric field is clearly enhanced
in the spacings between the wires having a maximum of
13.3. The enhancement on the upper as well as on the lower
wire surface is obviously poor. The magnetic field has its

maximum intensity along the wire walls. The real part of the
magnetic-field vector H�x ,y� is presented in Fig. 6�b�,
wherein the length of the arrows illustrates the logarithm to
the basis �10� of the local field strength normalized to the
incident light. Apparently, resonant curls of the magnetic
field occur in the center of the spacings.

We consider now the energy flow in the vicinity of wires
for that resonant wavelength �res. The Poynting vector nor-
malized to the incident radiation is defined by

S� = R�E� � H� �� . �2�

Figure 6�c� shows S��x ,y� in the vicinity of two grating peri-
ods. Again, the length of the arrows represents the logarithm
of the strength of the local energy flux normalized to the
incident power. This flow diagram demonstrates phenomeno-
logically how the light transmits through the grating. The
light behaves like a fluid and “flows” around the wires hav-
ing its maximum intensity in the center between the spac-
ings. The light absorption mainly occurs on the wire walls,
since the light is “squeezed” to the metallic walls and con-
sequently absorbed. This coupling mechanism is rather dif-
ferent from the observations of Moreno et al.22 who studied
the near fields of very thin gratings in TE polarization. They
explained the enhanced transmission by the excitation of sur-
face modes. Furthermore, they assumed in their model that
the wires are perfectly conducting, an assumption not valid
for the actual study. The transmission process for cavity reso-
nances in TM polarization,16 however, appears similar to the
here discussed resonances in TE polarization.

Finally, the near fields for resonances also have been stud-
ied for non-normal incidence. For example, if the grating
from Fig. 6 is tilted by 30°, the resonance maximum is
shifted slightly from 522 to 516 nm, whereas the light ab-

(b)(a)

FIG. 4. Transmittance as a function of wavelength at normal incidence for a wire grating �d=500 nm, h=500 nm� having various wire
widths for �a� gold wires and �b� silver wires.

FIG. 5. Transmittance as a function of wavelength at normal
incidence for an aluminum grating �d=300 nm, h=200 nm� em-
bedded in a dielectric with n=1.5 having various wire widths.
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sorption is reduced to 22.5% for this wavelength. As ex-
pected from the previous results, the near-field pattern does
not change significantly for non-normal incidence. The field
enhancement as well as the power losses, however, becomes
poorer for increasing the angle of incidence.

C. Physical model for TE resonances

Unfortunately, the mathematical formalism of rigorous
electromagnetic methods does not lend itself easily for an
understanding of the physical origin of these resonances.
Therefore, we will now simplify that exact mathematical for-
malism to the relevant parameters which are responsible for
the resonant interaction of light with the wire grating.

In a first step, we only consider the zero-order coupling of
the field amplitudes with the fundamental eigenmode of the
modal field expansion within the grating region. It can be
shown by numerical calculations that this resonance can be
already well estimated by this single-mode approximation.
The pattern of the near fields neglecting the higher order
terms remains practically the same as in Fig. 6. In a further
simplification we will use the surface impedance as a bound-
ary condition on the metallic-wire surface avoiding the cal-
culation of the electromagnetic fields inside the wires. The
surface impedance boundary condition �SIBC� is given by
the relation between the tangential components of the elec-

tric and magnetic fields at the boundary of a metal-vacuum
interface

E� � = Zn̂ � H� � , �3�

wherein Z is the surface impedance and n̂ denotes a normal
unit vector on the boundary pointing into the free space side.

It was shown in Refs. 4–6 that the approximation of a
constant impedance Z=1 /�� �� denotes the permittivity of
the metal� already yields almost the same results for
metallic-wire gratings in the near infrared as rigorous meth-
ods. Finally, it was found that the SIBC method still predicts
these resonances of TE polarized light very well even in the
visible wavelength range. This is quite astonishing and can
be understood by taking a look at the near fields from Fig. 6:
the electromagnetic fields only enter very slightly into the
wires and the strength of the electric field is low on the wire
surface. Therefore, the resonances can be calculated quite
accurately by means of the SIBC method even for the case of
“fair conducting metals.” Moreover, the SIBC method was
already successfully applied by many other authors for ex-
plaining resonances on slit gratings.10,14,16,17

Using the formalism from Ref. 4, the zero-order transmit-
tance I0

T can be estimated from the first term of the modal
field expansion, and we obtain

I0
T = �T0�2 � ��J0,0��a0 − b0��2, �4�

with the field amplitudes a0 and b0 given by

a0 �
��J0,0�−1

i�0 cot��0h/2� + �
, �5�

b0 �
��J0,0�−1

− i�0 tan��0h/2� + �
, �6�

whereas �=k0 cos �0�K0,0��J0,0�, �0=��k0
2−�0

2�, and k0
=2	 /�. For the definition of the matrices �Kn,m� and �Jn,m�,
the reader is referred to Ref. 4. The complex zero �0 is the
first eigenvalue from the transcendental equation

tan��mc� =
2
�m

�
�m�2 − 1
, �7�

with 
=Zi /k0. Subsequently, Eq. �4� can be simplified to

I0
T � 	 2i�0/sin��0h�

�0
2 + �2 + 2i��0 cot��0h�

	2

. �8�

It can be shown very easily that the resonance is mainly
formed by the term �0 /sin��0h�. Finally, the wavelength of
the resonance maximum �res can be estimated by

�res � 2	/�0 �
2c

1 − 2
/c
. �9�

From this simple relation, we can deduce immediately all
properties which we have previously found in the numerical
study:

�i� The resonance wavelength �res is approximately equal
to the double of the wire spacings: �res�2c. The peak in the
wavelength spectrum is slightly shifted away from the value

(a)

(b) (c)

FIG. 6. Near fields for an aluminum-wire grating �d=500 nm,
h=500 nm, and b=250 nm� in the resonance maximum �res

=522 nm at normal incidence: �a� normalized squared E field, �b�
real part of H field, and �c� Poynting vector.
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2c caused by the finite conductivity of the grating material.
�ii� A variation in angle of incidence does not change the

position of the resonance maximum since the eigenvalue Eq.
�7� does not depend on �0.

�iii� The position of the resonance maximum is not influ-
enced by the wire height h since Eq. �7� does not depend on
h.

The same properties for the resonance can be found if we
consider the power losses. Again, we use the SIBC method
to calculate the light absorption on the grating. For this case,
the SIBC method has a further advantage: it may show us
very easily the local absorption along the wire surface.
Therefore, it can be demonstrated that the resonant light ab-
sorption occurs mainly on the wire walls, i.e., on the surface
between the wires. This coincides with the fact that the
strength of the magnetic field is the highest on the wire
walls. The term for the power losses on the walls is given by

Pwalls =
4RZ

I��0
2�k0

2 cos �0

I��0 cot��0h/2���a0�2

− I��0 tan��0h/2���b0�2� . �10�

Equation �10� can be simplified in an analogous manner as
the expression for the transmittance in Eq. �4�. Finally, we
obtain a similar relationship for the wavelength of the maxi-
mum light absorption. This proves that the enhanced trans-
mission simultaneously causes a peak in the power losses.

III. EXPERIMENTAL RESULTS

The experiments have been performed on freestanding
gold-wire gratings, each having a diameter of approximately
15 mm. For details of grating manufacturing and character-
ization of the grating parameters, the reader is referred to the
literature.3 The investigated gratings have a period of 991.2
and 500 nm, respectively. The transmission measurements
have been performed by means of a spectrophotometer with
narrowed beam angles and Glan prisms as polarizers. The
averaged divergence of the incident beam was below 0.5°.
The gratings could be tilted in the sample compartment very
accurately by stepper motors.

Figure 7 shows the measured transmittance for a wire
grating with a period of 991.2 nm for various angles of in-
cidence. The wire profile is nearly rectangular. It can be char-
acterized by a trapezoid yielding the quantities h=367 nm,
b=467 nm, and the angle of its sides s=88° �s=90° denotes
a rectangular shape�.

These measured data are then compared with the calcu-
lated transmittance in the same figure. In the calculation, for
sake of simplification, a rectangular wire profile with h
=370 nm and b=470 nm was assumed. The theory agrees
very well with the experimental data, only the curves for
�0=0° and 15° deviate somewhat in the wavelength region
between 550 and 900 nm. These variations, however, are
caused by slight deviations of real wire profile from the as-
sumed rectangular shape.

Figures 8�a� and 8�b� show measured transmittance data
for two other gold-wire gratings with nearly rectangular wire
profile but rather different wire widths: b=433 nm and b

=512 nm, whereas the wire height is approximately identi-
cal. The transmittance curves confirm the findings from the
numerical study: the resonance wavelength depends on the
wire width and is shifted toward shorter wavelengths for in-
creasing wire widths. But, keep in mind that the peaks for
near normal incidence are dominated by the Rayleigh
anomaly. The peak difference between the resonances of
these two gratings is about 150 nm, which agrees well with
the estimation using relation �9�.

Furthermore, the resonance wavelength is only slightly
moved for both gratings, when the angle of incidence is var-
ied. Hence, the absence of dispersion is in agreement with
the theoretical considerations from Chapter II.

Finally, the transmittance of a gold-wire grating with a
period of d=500 nm was measured in the visible wave-
length range. For this grating, however, the wire profile de-
viates somewhat more from a rectangle as the grating dis-
cussed above. It can be roughly characterized by a rectangle
with the parameters h=280 nm and b=300 nm. The trans-
mittance curves for angles of incidence �0 between 0° and
45° are shown in Fig. 9. The overall transmittance is lower
compared to the other gratings from Fig. 8 due to the smaller
spacings. The resonance maximum lies approximately at 530
nm. Again, this grating does not exhibit any dispersion for
this resonance.

A very impressive experiment is to observe the transmit-
ted light through this grating directly by the naked eye. For
that, I took a polarizer and placed it in front of a light source,
e.g., daylight. Then, I orientated the grating from Fig. 9 in
front of the polarizer such that the geometry of incident light
forms the fundamental cases of polarization. In case of TE
polarization, the grating appears green at normal incidence.

FIG. 7. Comparison of measured and calculated transmittances
as a function of wavelength at various angles of incidence �0

= �0° ,45°� for a gold-wire grating with parameters d=991.2 nm,
h=367 nm, b=467 nm, and s=88°. For the calculation, a rectan-
gular wire profile with h=370 nm and b=470 nm was assumed.
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The color does not change when the grating is turned by the
angle �0 from 0° up to 45°. For the case of TM polarization,
however, the transmitted color is blue at normal incidence.
When the grating is only slightly tilted by about 15°, the
grating changes its color rapidly from blue to yellow. Then, it
becomes red for larger angles of incidence. These colors also
were correctly predicted by numerical calculations using the
emissivity spectrum of a standard light source D65 which

represents the daylight spectrum and the spectral sensitivity
function of the human eye. A detailed explanation for the
numerical evaluation of colors can be found in textbooks.29

This experiment proves in a simple manner the absence of
dispersion for the here discussed resonance in TE polariza-
tion. In contrast, light transmission in TM polarization is
dominated by the cavity resonances. Its well-known
dispersion9,10,18 shifts the color from blue to red for increas-
ing angles of incidence.

IV. DISCUSSION

It would be interesting to study colors of transmitted light
for gratings having parameters like those in figures of chap-
ter II. It is expected that these gratings exhibit an even stron-
ger color effect than the grating of Fig. 9. Exploiting reso-
nances in TE polarization, wire gratings can be used as
efficient light filters. Furthermore, light radiating at various
angles, e.g., diffuse light or focused light beams, can be fil-
tered efficiently by wire gratings, since the resonance wave-
length does not depend on the angle of incidence.

In principle, the transmission maximum can be tuned for a
wide range of wavelengths by varying the spacings between
the wires. But, it was found that the plane wave couples most
strongly to the zeroth mode for ��d for which the spacings
are c�d /2.

It is worth to mention that also higher order coupling
exists for this kind of resonance. Figures 7 and 8 show peaks
at about 500 nm which result from resonant first-order cou-
pling. The transmission peaks are much smaller as the peaks
for the zeroth order coupling, since the higher mode coupling
is less efficient than the zeroth mode coupling.

The physical origin of this kind of resonance is rather
different from the excitation of SPs for TM polarization. SPs

(b)(a)

FIG. 8. Measured transmittance as a function of wavelength at various angles of incidence �0= �0° ,45°� for gold-wire gratings with
parameters: �a� d=991.2 nm, h=477 nm, b=433 nm, and s=84° and �b� d=991.2 nm, h=482 nm, b=512 nm, and s=87°.

FIG. 9. Measured transmittance as a function of wavelength at
various angles of incidence �0= �0° ,45°� for a gold-wire grating
with a period of 500 nm and a wire profile that can be roughly
characterized by a rectangle with h=280 nm and b=300 nm.
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are not excited on metallic wire gratings at normal incidence
in the first-order coupling mode.6 In contrast, resonances in
TE polarization are still present for normal incidence. More-
over, they do not cause a strong energy flow along the grat-
ing plane as SPs do. The enhancement of electromagnetic
fields in the vicinity of the wires is generally lower than for
SPs. Hence, these resonances do not exhibit properties of
quasiparticles and cannot be attributed to SPs. Clearly, no
momentum can be transferred from an impinging photon at
normal incidence to a quasiparticle propagating along the
grating plane.

Resonances in TE polarization, however, have similarities
with those cavity resonances in TM polarization, although
the electromagnetic fields are interchanged in orientation. A
comparison of both types of resonances shows that the en-
ergy flow and the near-field distribution between the wires
appear similar. In both cases of resonance, the cavities be-
tween the wires act as resonators. While the wire height
forms the resonator length for the resonances in TM polar-
ization �like in a Fabry-Perot interferometer�, the spacing
between the wires represents the resonator length for reso-
nances in TE polarization.

V. CONCLUSIONS

A different type of resonance was presented that occurs on
wire gratings in TE polarization. These resonances cause sig-
nificant peaks in transmittance and simultaneous peaks in
absorption. Strongest resonance effects were observed for
zero-mode coupling and for wire spacings approximately

equal to wire widths. Hence, resonance maxima appear for
wavelengths approximately equal to the grating period. In
contrast to the well-known resonances in TM polarization
and the Rayleigh anomaly, these resonances do not exhibit
any dispersion.

The transmittance and the power losses were studied by
means of a rigorous modal method for various wire profiles
and grating materials, respectively. The influence of the grat-
ing parameters to the resonance as well as the absence of
dispersion could be explained by a simple physical model
derived from a surface impedance method. The approxi-
mated surface impedance method predicted the resonances in
TE polarization quite accurately even in the visible wave-
length range and provided physical insight into the behavior
of the resonances.

The numerical data were confirmed by transmittance mea-
surements on freestanding gold-wire gratings. One of these
gratings transmits approximately 90% of the incident light in
the resonance maximum. Another gold-wire grating having a
period of 500 nm exhibited interesting color features arising
from resonant transmission. For this grating, the absence of
dispersion in TE polarization could be observed even by the
naked eye. This effect has very promising applications in
color filtering.
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