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(57) ABSTRACT
According to one aspect, the invention relates to an optical 
security component (10) intended to be observed in a spectral 
band between 380 and 780 nm and in direct reflection mode, 
comprising:

a layer of dielectric material (101), transparent in said 
observation spectral band,

a continuous metallic layer (102) forming, with said layer 
of dielectric material, a metal-dielectric interface, hav­
ing a sufficient thickness (t) to allow the reflection of the 
incident light on said interface in the observation spec­
tral band with a maximum residual transmission as a 
function of the wavelength of 2%, and structured at said 
interface to form, in a first coupling area, two sets of 
undulations extending in two directions and forming a 
first grating with two dimensions, of subwavelength 
periods (A1; A2) in each of the directions.
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OPTICAL SECURITY COMPONENT HAVING 
A REFLECTIVE EFFECT, MANUFACTURE 

OF SAID COMPONENT, AND SECURED 
DOCUMENT PROVIDED WITH SUCH A 

COMPONENT

FIELD OF THE INVENTION

[0001] The present invention relates to the field of security 
marking. More particularly, it relates to an optical security 
component with reflective effect for checking the authenticity 
of a document, a method for fabricating such a component 
and a secured document equipped with such a document.

STATE OF THE ART

[0002] Numerous technologies are known for authenticat­
ing documents or products, and notably for securing docu­
ments such as documents of value of the type of bank notes, 
passports or other identification documents. These technolo­
gies taiget the production of optical security components 
whose optical effects as a function of the observation param­
eters (orientation relative to the observation axis, position and 
dimensions of the light source, etc.) assume highly charac­
teristic and verifiable configurations. The general aim of these 
optical components is to provide novel and differentiated 
effects, from physical configurations that are difficult to 
reproduce.
[0003] Among these components, DOVID (Diffractive 
Optical Variable Image Device) is used to denote the optical 
components that produce diffractive and variable images that 
are commonly called holograms. These components are gen­
erally observed in reflection mode. Among these compo­
nents, some exhibit zero order observable optical effects, that 
is to say observable in direct reflection mode, allowing sim­
pler authentication by a public uninitiated in grating optics. 
[0004] Among the optical components that canbe observed 
in direct reflection mode, an optical security component is, 
for example, known that comprises a high-index layer encap­
sulated between two lower-index layers and structured to 
form a subwavelength grating. Such a component, called DID 
(Diffractive Identification Device) is, for example, described 
in the application FR 2 509 873. It behaves like a structured 
waveguide making it possible to excite guided resonances at 
different wavelengths as a function of the polarization. In 
reflection mode, such a component thus behaves like a band­
pass filter, forming a colored mirror whose color varies with 
the direction of observation.
[0005] The article “Zero-order Gratings for Optically Vari­
able Devices” by W. R. Thompkin et al. (Proceedings of SPIE 
Vol. 4677 (2002)) also describes optical security components 
of DID type that have zero-order observable subwavelength 
period gratings. The gratings described have one or two 
dimensions, either uniform or with variable pitch to create 
additional optical effects. The article also describes compo­
nents that combine zero-order observable gratings with grat­
ings having wider periods to allow novel diffraction proper­
ties and shows the influence of the polarization of the incident 
wave in such combined structures, notably allowing for vari­
able optical effects with an azimuthal rotation of the compo­
nent.
[0006] The document DE 102007 061979 describes a secu­
rity element for secured documents implementing metallic 
nanostructures. In particular, by proceeding with an oblique­
flux sputtering of a metal on a structured layer of dielectric 

material, how the reflection and the transmission of the secu­
rity elements can vary in wavelength as a function of the metal 
sputtering angle is explained.
[0007] The present invention presents an optical security 
component that can be checked in zero-order reflection mode 
and by the naked eye by an observer, said component imple­
menting plasmonic resonances in order to exhibit noteworthy 
optical effects to allow an uninitiated user to check authenti­
cation with a maximum of comfort and very high reliability.

SUMMARY OF THE INVENTION

[0008] According to a first aspect, the invention relates to 
an optical security component intended to be observed in a 
spectral band between 3 80 and 780 nm and in direct reflection 
mode, comprising:

[0009] a layer of dielectric material, transparent in said 
observation spectral band,

[0010] a continuous metallic layer forming, with said 
layer of dielectric material, a metal-dielectric interface, 
having a sufficient thickness to allow the reflection of the 
incident light on said interface in the observation spec­
tral band with a residual maximum transmission as a 
function of the wavelength of 2%, and structured at said 
interface to form, in a first coupling area, two sets of 
undulations extending in two directions and forming a 
first coupling grating with two dimensions, of subwave­
length periods in each of the directions.

[0011] The applicant has demonstrated, in a component 
thus produced, original and contrasting color variation 
effects, either by azimuthal rotation of the component, or by 
axial translation of the component. These noteworthy effects 
can be explained by plasmonic resonance effects at the metal­
dielectric interface, which allow for the production of a band­
stop reflection mode filter, variable as a function of the obser­
vation conditions, and exhibiting a good tolerance as a 
function of the angle of incidence.
[0012] The duly formed two-dimensional grating can be 
defined by the superposition of two sets of periodic undula­
tions extending in two directions. It is then possible to define, 
for each set of undulations, a grating vector, with a direction 
at right angles to the undulations and with a norm inversely 
proportional to the period.
[0013] Advantageously, the profile of the grating in one 
dimension is sinusoidal, or more generally continuously 
varying, this type of profile notably allowing for a better 
propagation of the plasmonic modes.
[0014] Advantageously, the directions of the grating vec­
tors are at right angles to ±3%, making it possible to create a 
contracting colored effect, visible in two azimuthal orienta­
tions at right angles to one another.
[0015] According to a variant, the norms of the grating 
vectors are identical, making it possible to create a colored 
effect that is stable in rotation. Alternatively, the norms of the 
grating vectors, and therefore the periods, are different, mak­
ing it possible to create a colored effect that can be varied by 
azimuthal rotation.
[0016] According to a variant, the metallic layer is struc­
tured to form, in a first coupling area, a first two-dimensional 
grating and, in a second coupling area, a second two-dimen­
sional grating. Such a structuring makes it possible to create 
colored patterns on variable colored backgrounds, making 
authentication easier.
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[0017] Advantageously, said areas form complementary 
patterns, for example a recognizable shape, to further sim­
plify the authentication.
[0018] Advantageously, each of the two gratings has grat­
ing vectors whose directions are at right angles, and the direc­
tions of the grating vectors of the first grating are parallel to 
the directions of the grating vectors of the second grating. 
Such an arrangement allows for a maximum contrast of the 
colored effect by 90° azimuthal rotation of the component.
[0019] According to a first variant, the period in one direc­
tion of a first grating is identical to the period in the other 
direction of the second grating. This configuration makes it 
possible to generate color reversals between the pattern and 
the background.
[0020] According to a second variant, the periods in the first 
and the second directions of the first grating are identical and 
the period in one direction of the second grating is identical to 
said period of the first grating. This configuration makes it 
possible, for example, to keep a colored background that is 
stable in rotation and present a pattern whose color differs 
from that of the background only in a given azimuthal posi­
tion.
[0021] Advantageously, the periods of said grating(s) is 
(/are) between 200 nm and 550 nm.
[0022] Advantageously, the depth of the grating is propor­
tional to a ratio of the period of the grating of 10 to 50% and 
preferentially 10% to 40%.
[0023] Advantageously, at least a part of the metallic layer 
is formed in aluminum and its thickness is equal to or greater 
than 30 nm.
[0024] According to a variant, the metallic layer comprises 
at least two parts each formed by a different metal. This 
configuration makes it possible to modify the colored effects, 
the nature of the metal acting on the plasmonic resonances.
[0025] Advantageously, the optical security component 
also comprises a coverlayer in contact with said metallic layer 
on its face opposite said metal-dielectric interface, for 
example an adhesion layer intended for the adhesion of said 
component with a substrate.
[0026] According to a second aspect, the invention relates 
to an optical security element intended to secure a document 
and comprising at least one optical security component 
according to the first aspect.
[0027] According to a variant, said optical element also 
comprises non-metalized areas. These non-metalized areas 
will notably make it possible to better demonstrate the effects 
of the component(s) according to the first aspect.
[0028] According to a third aspect, the invention relates to 
a secured document or object comprising a substrate and an 
optical security element according to the second aspect fixed 
onto said substrate.
[0029] According to a fourth aspect, the invention relates to 
a method for fabricating an optical security component 
intended to be observed in a spectral band between 380 and 
780 nm and in direct reflection mode, said method compris­
ing:

[0030] the provision of a layer of dielectric material, 
transparent in said observation spectral band and the 
structuring of said layer of dielectric material to form, in 
a first coupling area, two sets of undulations extending in 
two directions and forming a first grating with two 
dimensions, of subwavelength periods in each of the 
directions,

[0031] the deposition of a continuous metallic layer on 
said layer of dielectric material to form, with said layer 
of dielectric material, a structured metal-dielectric inter­
face, said metallic layer having a sufficient thickness to 
allow the reflection of the incident light on said interface 
in the observation spectral band with a maximum 
residual transmission as a function of the wavelength of 
2%.

[0032] This method notably offers the advantage of being 
compatible with the methods for fabricating optical security 
components known from the prior art, notably the compo­
nents of DOVID type.
[0033] Advantageously, said layer of metallic material is 
covered by a coverlayer on its face opposite said structured 
metal-dielectric interface.

BRIEF DESCRIPTION OF THE FIGURES

[0034] Other features and advantages of the invention will 
become apparent on reading the following description, illus­
trated by the figures in which:
[0035] FIGS. 1A and IB, partial views, respectively on a 
cross-sectional plane and from above, of an optical security 
component according to the invention;
[0036] FIGS. 2A and 2B, diagrams illustrating two check­
ing modes for an optical security component according to the 
invention;
[0037] FIGS. 3A and 3B, diagrams illustrating a first 
embodiment of an optical security component according to 
the invention and the illustration of the optical effect pro­
duced according to an exemplary implementation;
[0038] FIGS. 4A and 4B, diagrams illustrating a second 
embodiment of an optical security component according to 
the invention and the illustration of the optical effect pro­
duced according to an exemplary implementation;
[0039] FIGS. 5A and 5B, diagrams illustrating a third 
embodiment of an optical security component according to 
the invention and the illustration of the optical effect pro­
duced according to an exemplary implementation;
[0040] FIGS. 6A and 6B, diagrams illustrating a fourth 
embodiment of an optical security component according to 
the invention and the illustration of the optical effect pro­
duced according to an exemplary implementation;
[0041] FIGS. 7A, 7B, examples of optical security compo­
nents according to the invention arranged on a substrate of a 
secured document or product.

DETAILED DESCRIPTION

[0042] FIGS. 1A and IB represent, by partial views, 
respectively a cross-sectional view and a plan view of a secu­
rity component 10 according to an exemplary embodiment of 
the invention.
[0043] The security component according to the invention 
generally comprises a layer of dielectric material 101 and a 
continuous metallic layer 102 forming, with the layer of 
dielectric material, a dielectric-metal interface 105. The 
metal can be any metal that can withstand a plasmonic reso­
nance, and, preferentially, silver, aluminum, gold, chrome, 
copper. The thickness t of the metallic layer, substantially 
constant, is chosen to be sufficiently thick according to the 
nature of the metal to allow the quasi-total reflection of the 
incident light in the observation spectral band, the maximum 
residual transmission as a function of the wavelength being 
2%. Typically, the thickness of the metallic layer is chosen to 
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be greater than 30 nm for a metallic layer of aluminum and 
greaterthan 90 nm for a metallic layer of silver. The thickness 
of the metallic layer is limited only by considerations associ­
ated with the technology and cost (typically a few hundred 
nanometers to one or two microns). The optical security com­
ponent 10 may also comprise a layer 103 in contact with the 
metallic layer on its face facing the dielectric-metal interface 
105. The layer 103 is, for example, a layer exhibiting an 
adhesive function with a support (not represented). The 
dielectric material forming the layer 101 may be any material 
allowing a “non-destructive association” with the metal, that 
is to say with no risk of provoking a physico-chemical reac­
tion, for example of oxidation type, which would degrade the 
effect to be checked. “Dielectric material” should be under­
stood generally to mean a material or a stack of materials 
whose dielectric permittivity has a real part that is positive 
and an imaginary part that is nil or very low compared to the 
real part. The layer of dielectric material 101 may notably be 
formed by a dielectric multilayer, a metal-dielectric multi­
layer or a layer of dielectric material comprising metallic 
nanoparticles. According to one example, the layer 101 of 
dielectric material is a layer of polymer material intended to 
be embossed and the layer 103 is a polymer-type encapsula­
tion layer.

[0044] It is known that, at the interface between a conduc­
tive material, for example a metal, and a dielectric material, a 
surface electromagnetic wave may be propagated that is asso­
ciated with a collective oscillation of electrons on the surface, 
called surface plasmon. This phenomenon is, for example, 
described in the basic work by H. Raether (“Surface plas­
mons”, Springer-Verlag, Berlin Heidelberg). The coupling of 
an incident light wave with a plasmonic mode can be obtained 
in different ways, notably by the structuring of the interface to 
form a coupling grating.

[0045] This basic principle is implemented in the security 
component according to the invention to obtain noteworthy 
effects in reflection mode.

[0046] In the security component 10, the metallic layer 102 
is structured to form, on at least a part of its surface, called 
coupling area, at least one first coupling grating 104 with two 
dimensions, of subwavelength period in each of the direc­
tions. Such a grating is illustrated by a plan view in FIG. IB. 
It is formed by two sets of undulations extending in two 
directions at right angles to form a two-dimensional structure. 
The metallic layer is continuous, deformed on the coupling 
area so as to form said grating. The grating is characterized by 
the pitch (or period), respectively A1; A2 of each set of undu­
lations and the depth or amplitude h of the undulation (defined 
as the height between the peak and the dip). The pitch of the 
grating in each of the directions is subwavelength, typically 
between 100 nm and 600 nm, advantageously between 200 
nm and 550 nm, determined to optimize the coupling of an 
incident light wave of given angle of incidence and of given 
wavelength contained in the observation spectral band with a 
plasmonic mode that is propagated on the metal-dielectric 
interface. The depth is between 10% and 50% of the pitch of 
the grating, advantageously between 10% and 40%. The pro­
file of the undulations is advantageously sinusoidal or quasi- 
sinusoidal, or more generally continuously varying, this type 
of profile allowing a better propagation of the plasmonic 
modes and being compatible with photolithography-based 
fabrication methods. In each direction, a grating vector kgi is 
defined, with a direction at right angles to the lines of the 

grating and with a norm defined by k =2π/Λ,· where A, is the 
pitch of the grating in the direction considered.
[0047] It is shown that such a structure exhibits a different 
response as a function of the polarization of the incident 
wave.
[0048] An incident wave is first considered that has a polar­
ization TM (transverse magnetic wave, that is to say for which 
the magnetic field H is at right angles to the plane of incidence 
yz which is the plane of the figure in FIG. 1 A) incident on the 
grating with an azimuth of 0° relative to the grating defined by 
the grating vector k,,2 and an angle of incidence Θ in the layer 
103 relative to the axis z normal to the plane of the grating 
formed by the undulations 104. For there to be coupling, that 
is to say transfer of energy between the incident wave in a 
dielectric medium of relative permittivity Ed and the plas­
monic mode, it is demonstrated that the following equality 
must be satisfied (see H. Raether, cited previously):

sin d+p-kg2 (1)

[0049] In which:
[0050] p is the evanescent diffracted order
[0051] k0 is the wave number defined by k„ 2π/ζ.
[0052] k is defined by k =n Iq» in which n is the effec­
tive index of the plasmon, given by

ws7,=VemeiZ/ (em+eii) (2)

[0053] in the case of a metallic layer of infinite thickness 
with em and ed the permittivities of the metal and of the 
dielectric material respectively.
[0054] It is thus possible to define a central coupling wave­
length λ0 for an observation of the component according to a 
standard angle of incidence θ0, typically according to an 
angle of 30° which is the observation angle referenced as 
being the typical position for an observation of a hologram. 
The central coupling wavelength is defined by:

(3)

[0055] In a spectral band centered on the central coupling 
wavelength, the incident light energy in the dielectric medium 
is coupled with the plasmonic mode, leading to the absorption 
of this energy in the metallic layer 102. The result thereof is a 
modification of the spectrum of the reflected light energy. The 
optical security component thus behaves like a color band­
stop filter for an incident radiation in TM mode.
[0056] Now consider an incident wave with the same angle 
of incidence but a TE polarization (transverse electrical wave, 
that is to say for which the electrical field E is at right angles 
to the plane of incidence yz which is the plane of the figure in 
figure X), and consider the grating of grating vector kgi (FIGS. 
1A, IB), at 90° to the first grating presented (grating of 
grating vector kg2). A plasmonic excitation will then be pos­
sible if the incident wave fulfils the coupling conditions such 
that:

^=((*0 *«! * sill (Θ 0))2+0? 1/2 (4)

[0057] It is then possible to define a new central coupling 
wavelength, independent of the first because of its opposite 
polarization such as:

λοΗΛ/Ι^IHrc^-rcE-sm2 θ0)1/2 (5)

[0058] Thus, for a non-polarized incident wave, a part of 
the incident radiation will be coupled with a plasmonic mode 
by virtue of a set of undulations in one direction, and another 
part of the radiation will be coupled with a plasmonic mode 
by virtue of the set of undulations in another direction, result­
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ing in the absorption in the metallic layer of two independent 
spectral bands. To this end, a loss of the flux observed in direct 
reflection mode (that is to say zero order) is added, due to the 
diffraction in the higher diffraction orders, resulting, in addi­
tion to the color variations due to the coupling with plasmonic 
modes, in a lowering of intensity of the flux reflected at the 
diffracted wavelengths.
[0059] The different physical mechanisms implemented in 
the optical security component according to the invention 
make it possible to obtain original colored effects, that are 
easy to check and tolerant in terms of angle of incidence, the 
eye being less sensitive in the observation of a band-stop filter 
observed in natural light to the spectral offset of the absent 
spectral band. Characteristic yellow or violet colored effects 
can thus be obtained.
[0060] A number of checking modes are then possible for a 
document secured by means of an optical security component 
according to the invention.
[0061] FIGS. 2A and 2B illustrate two checking modes, 
respectively by rotation and by translation, for a secured 
document 200, comprising a security element 210 with, nota­
bly, an optical security component 10 according to the inven­
tion.
[0062] FIG. 2A illustrates a first checking mode based on 
an azimuthal rotation of 90° of the document, leading to a 
variation of the spectrum of the reflected radiation. For 
example, the pitch of the grating in each of the directions will 
be able to be different, the central coupling wavelengths 
(given by the equations (3) and (5)) varying in one or other of 
the directions. Consequently, an azimuthal rotation of 90° 
will lead to a variation of the central coupling wavelengths, as 
defined previously, for the radiation in TM mode and/or inci­
dent TE mode, as well as a variation of the diffraction condi­
tions and therefore of the energy distribution of the non­
coupled part of the spectrum and therefore a variation of the 
observed color, allowing an easy checking mode for the opti­
cal security component.
[0063] FIG. 2B illustrates a second checking mode based 
on an axial translation of the document (translation along the 
axis z at right angles to the plane of the grating). The axial 
translation of the document leads to a variation of the angle of 
incidence and therefore of the coupling wavelength. Once 
again, the result for an observer is a variation of the spectrum 
of the reflected radiation.
[0064] According to a variant, the optical security compo­
nent may comprise an area in which the metallic layer is not 
structured. The variation of colors in the structured area will 
be all the more characteristic when, in another area, the color 
does not vary.
[0065] FIGS. 3 to 6 illustrate exemplary embodiments of an 
optical security component according to the invention, pref­
erentially suited to a check based on an azimuthal rotation of 
the component (FIGS. 3 to 5) or to a check based on an axial 
translation of the component (FIG. 6).
[0066] According to these examples, the metallic layer of 
the optical security component is structured to form, in a first 
area, a first two-dimensional grating and, in a second area, a 
second two-dimensional grating. Advantageously, said first 
and second areas form complementary patterns. By choosing 
the pitch in each of the directions of each of the gratings, it is 
possible to create noteworthy optical effects, as is described 
in more detail below.
[0067] FIG. 3A shows a (partial) plan view of an optical 
security component in which the metallic layer is structured 

to form two gratings with two dimensions, denoted 31 and 32. 
The gratings are each characterized by two grating vectors k,, 
and k.,2 as defined previously, with directions at right angles 
to one another and of different norms, defining, in each direc­
tion, a central coupling wavelength. In this example, the 
directions of the grating vectors of the two gratings 31 and 32 
are parallel, the norms of the grating vectors of the grating 31 
in the first and in the second direction being equal to those of 
the grating vectors of the grating 32 in each of the directions 
at right angles. Advantageously, as is illustrated in FIG. 3B, 
the gratings 31 and 32 are arranged on areas having comple­
mentary patterns. Such an optical security component exhib­
its the following noteworthy optical effects, illustrated in FIG. 
3B. When it is observed from a first direction, corresponding 
to a nil azimuth relative to a first grating vector of one of the 
gratings, for example corresponding to a nil azimuth relative 
to the grating vector k., ofthe grating 31, an observer will see 
the area corresponding to said first grating with a color result­
ing from the wave reflected after absorption in the metallic 
layer of a spectral band centered on central coupling wave­
lengths λ11; λ12 determined from pitches of the grating Az in 
the direction of the grating vector k ,, , according to the equa­
tion 3 and from the pitch of the grating A2 in the direction of 
the grating vector k.,2. according to the equation 4. A comple­
mentary area 32 will be seen in a different color, resulting 
from the wave reflected after absorption in the metallic layer 
of a spectral band centered on the coupling wavelengths λ22, 
λ21 determined respectively from the pitch of the grating A2 
of grating vector k,,2 according to the equation 3 and of the 
grating Az of grating vector k., according to the equation 4. 
When an azimuthal rotation of 90° of the document 200 in 
which the optical security component 10 is arranged is per­
formed (see FIG. 3B), the new direction of observation will 
correspond to a nil azimuth relative to the grating vector k,,2 of 
the grating 31 and relative to the grating vector k., of the 
grating 32. There will therefore be a reversal of the colors 
between the two areas.

[0068] FIGS. 4 A and 4B illustrate a second example similar 
to that of FIGS. 3A and 3B, notably with a first grating 41 
having first and second grating vectors of directions at right 
angles to one another and of norms k., and k.,2 respectively, 
but in which the second grating 42 has an identical pitch in 
each of the directions, this pitch being identical to the pitch of 
the grating 41 in one direction. In other words, in this 
example, the grating vector of the grating 42 in one direction 
(in this example k x) is equal to one of the grating vectors of 
the grating 41 whereas the other grating vector of a direction 
at right angles has the same norm. Such an optical security 
component exhibits the following noteworthy optical effects, 
illustrated in FIG. 4B. When it is observed from a first direc­
tion corresponding to a nil azimuth relative to the grating 
vector k,,2 of the grating 41, an observer will see the area 
corresponding to said first grating with a first color and the 
complementary area 42 in a different color, the direction of 
observation corresponding to a nil azimuth relative to the 
grating vector k ., of the grating 42. When an azimuthal rota­
tion of 90° of the document 200 in which the optical security 
component 10 is arranged is performed (see FIG. 4B), the 
new direction of observation will correspond to a nil azimuth 
relative to the grating vector k ., of the grating 41 and relative 
to the grating vector k., of the grating 42. There will therefore 
be a disappearance of the pattern formed by the grating 42, the 
observer seeing only a single color.
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[0069] FIGS. 5A and 5B illustrate a third example similar 
to that of FIGS. 3A and 3B, notably with a first grating 51 
having first and second grating vectors k., and k.,2 of direc­
tions parallel respectively to those of the grating vectors k.. . 
and k.,4 of the second grating 52 but of different norms. Such 
an optical security component exhibits the following note­
worthy optical effects, illustrated in FIG. 5B. When it is 
observed from a first direction corresponding a nil azimuth 
relative to the grating vector k,, of the grating 51, an observer 
will see the area corresponding to said first grating with a first 
color and the complementary area 52 in a different color, the 
direction of observation corresponding to a nil azimuth rela­
tive to the grating vector k,,4 of the grating 52. When an 
azimuthal rotation of 90° of the document 200 in which the 
optical security component 10 is arranged is performed (see 
FIG. 5B), the new direction of observation will correspond to 
a nil azimuth relative to the grating vector k.,2 of the grating 51 
and relative to the grating vector k .. . of the grating 52. There 
will therefore be a change of colors both of the pattern formed 
by the area 51 and of the background formed by the area 52.
[0070] In the fourth example illustrated in FIGS. 6A and 
6B, the two two-dimensional gratings 61 and 62, which are 
symmetrical, each have identical pitches in both directions. In 
other words, the grating vectors for each of the gratings have 
directions at right angles to one another but of identical 
norms. In this example, the grating 61 thus has, in each 
direction, a grating vector of norm k., and the grating 62 has, 
in each direction, a grating vector of norm k.,2. Such an optical 
security component exhibits the following noteworthy optical 
effects, illustrated in FIG. 6B. When it is observed from a first 
incidence corresponding to a given axial position of the docu­
ment relative to an observer, the observer will see the area 61 
with a first color and the complementary area 62 in a different 
color. When an axial translation of the document 200 in which 
the optical security component 10 is arranged is performed 
(see FIG. 6B), the new position will correspond to a different 
angle of incidence. There will therefore be a change of colors 
both of the pattern formed by the area 61 and of the back­
ground formed by the area 62.
[0071] The security components as described previously 
can be produced as follows. The optical structures (undula­
tions) of the different areas are recorded by photolithography 
or electron beam lithography on a photosensitive support or 
“photoresist”. A galvanoplasty step is used to transfer these 
optical structures into a resistant material, for example based 
on nickel, to produce the die or “master”. A stamping opera­
tion is performed from the die to transfer the microstructure 
onto a film and structure the layer of dielectric material 101 
(FIG. 1 A), typically a stamping lacquer a few microns thick 
borne by a 12 pm to 50 pm film of polymer material, for 
example of PET (polyethylene terephthalate). The stamping 
may be done by hot pressing of the dielectric material (“hot 
embossing”) or by molding then cross-linking (“UV cast­
ing”). The refractive index of the layer formed by the stamp­
ing lacquer is typically 1.58. The duly embossed layer is then 
metalized. The metallization is done in a vacuum, for 
example, one of the following metals: silver, aluminum, gold, 
chrome, copper. A coverlayer is then applied, for example by 
a coating method. For some applications, such as the self 
lamination of or hot marking, this layer may be the adhesive 
layer. The coverlayer, which forms the layer 103 (FIG. 1A) 
typically has a thickness of between 1 and 5 pm for a simple 
coverlayer and between 2 and 70 pm for a coverlayer acting as 
adhesive layer. Depending on the final destination of the 

product, an adhesive may be applied to the coverlayer. 
According to a variant, a separation layer (for example a wax) 
may be applied between the stamping lacquer 101 and the 
PET support film. The security element is transferred to the 
document by hot pressing the security element onto the docu­
ment, the plasmonic component being located facing the 
document. During the transfer, the adhesive film bonds to the 
document and the separation layer as well as the support film 
are removed.
[0072] FIGS. 7A and 7B thus schematically represent a 
(partial) cross-sectional view of components thus obtained 
according to two exemplary embodiments, these components 
being intended to be glued onto a substrate 72.
[0073] In the example of FIG. 7A, the optical security com­
ponent comprises the structured metallic layer 102 forming, 
with the transparent layer 101 of dielectric material, a metal­
dielectric interface. It also comprises a coverlayer 103 in 
contact with the metallic layer 102—in this example, the 
coverlayer is the layer of thermo-reactivatable adhesive, and 
a support film 71, for example of PET, a few tens of microns 
thick, typically between 10 pm and 40 pm for example. It also 
comprises a separation layer 73 between the support layer 71 
and the layer of dielectric material 101 making it possible to 
remove the support 71 and separation 73 layers at the time of 
the hot transfer. Such an optical security component is par­
ticularly well suited to the securing of a document comprising 
a paper-type substrate 72.
[0074] In the example of FIG. 7B, the optical security com­
ponent is of “label” type. It comprises the same layers as that 
represented in FIG. 7A but, in this example, the coverlayer 
103 is a layer of permanent adhesive, and there is therefore no 
longer any separation layer. The support film 71, for example 
of PET, is slightly thicker, typically between 10 pm and 50 
pm. This component is, for example, suitable for gluing onto 
a packaging-type substrate.
[0075] According to a variant, it is possible, at the time of 
the metallization step, to apply several different metals, for 
example to seek different visual effects. For this, it will be 
possible, for example, to apply, with a given pattern, a soluble 
ink onto the embossed layer. During the metallization with 
the first metal, the latter is applied uniformly onto the layer, 
but remains only on the areas where there is no ink when the 
ink is removed. Then, a second selective metallization is 
performed, also comprising a prior soluble ink printing step 
making it possible to select the areas of application of the 
second metal.
[0076] According to a variant, the different metallic areas 
may correspond to different gratings. In other words, the first 
metal is applied to one or more first coupling area(s) corre­
sponding to one or more of said two-dimensional gratings, 
whereas the second metal is applied to one or more other 
second coupling area(s) corresponding to one or more other 
two-dimensional gratings, allowing for distinct colored 
effects in the different coupling areas. Alternatively, the dif­
ferent metals may be deposited in areas which do not corre­
spond to different gratings.
[0077] As emeiges in light of the exemplary fabrication 
method described above, the inclusion of an optical security 
component according to the invention in a secured document 
is perfectly compatible with the presence in the same docu­
ment of structures based on gratings usually used to produce 
holographic components.
[0078] In particular, it will be possible to produce an optical 
security element comprising one or more components of plas- 
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monic type as described previously, possibly with one or 
more other types of optical security components, for example 
of holographic type and, for example, of DOVID type.
[0079] For this, a die will be able to be produced by record­
ing the different patterns corresponding to the different opti­
cal security components on the photoresist support followed 
by galvanoplasty. The stamping can then be performed from 
the die to transfer the different microstructures onto the film 
of polymer material, intended for the embossing. The metal­
lization for the components with plasmonic effect will be able 
to be done on all of the film, because it will not disturb the 
other components of DOVID type also operating in reflection 
mode. According to a variant, the metal is deposited selec­
tively on each of said optical security components with plas­
monic effect, revealing the non-metallized areas on the opti­
cal security element. This makes it possible, for example, to 
further emphasize the optical effects of said components and/ 
or reveal the substrate of the document or of the object to be 
secured in the form of non-metallized patterns. The selective 
metallization may be obtained by a first step of deposition of 
a metallic layer on all of the structured film then by partial 
demetallization to faun said non-metallized areas.
[0080] The duly obtained secured document can very easily 
be checked by a user with little experience and with high 
reliability. As has been shown, the optical security component 
of plasmonic type produced according to the invention will be 
able to take the form of a security film whose characteristics 
can be checked by the eye in the visible spectrum. A visual 
authentication of the secured document is therefore possible, 
including in natural light. This authentication, based on dif­
ferent reflection mode visual effects depending on the axis of 
rotation of the component and/or translation, is particularly 
easy to perform.
[0081] In practice, an observer will be able to check the 
secured document by observing, in direct reflection mode, the 
component of plasmonic type under a white light source.
[0082] Although described through a certain number of 
exemplary embodiments, the optical security component 
according to the invention and the method for fabricating said 
component comprise different variants, modifications and 
refinements which will appear obvious to a person skilled in 
the art, given that these different variants, modifications and 
refinements fall within the scope of the invention as defined 
by the following claims.

1. An optical security component observable in a spectral 
band between 380 and 780 nm and in direct reflection mode, 
comprising:

a layer of dielectric material, transparent in said observa­
tion spectral band; and

a continuous metallic layer forming, with said layer of 
dielectric material, a metal-dielectric interface, having a 
sufficient thickness to allow the reflection of the incident 
light on said interface in the observation spectral band 
with a maximum residual transmission as a function of 
the wavelength of 2%, and structured at said interface to 
form, in a first coupling area, two sets of undulations 
extending in two directions and forming a first coupling 
grating with two dimensions, of subwavelength periods 
in each of the directions.

2. The optical security component as claimed in claim 1, in 
which the first coupling grating is defined by two grating 
vectors, with directions at right angles to one another.

3. The optical component as claimed in claim 2, in which 
the norms of the grating vectors are different.

4. The optical component as claimed in claim 2, in which 
the norms of the grating vectors are identical.

5. The optical component as claimed in claim 1, wherein 
said metallic layer is structured to form, in a second coupling 
area distinct from the first coupling area, two sets of undula­
tions extending in two directions and forming a second cou­
pling grating with two dimensions, of subwavelength periods 
in each of the directions.

6. The optical security component as claimed in claim 5, in 
which said first and second coupling areas form complemen­
tary patterns.

7. The optical security component as claimed in claim 5, 
wherein the period in one direction of the first coupling grat­
ing is identical to the period in the other direction of the 
second coupling grating.

8. The optical security component as claimed in claim 5, 
wherein the periods in the first and the second directions of 
the first grating are identical and the period in one direction of 
the second grating is identical to said period of the first grat­
ing.

9. The optical security component as claimed in claim 1, 
wherein the profile of the undulations in each direction is 
sinusoidal or continuously varying.

10. The optical security component as claimed in claim 1, 
wherein a depth of the grating is between 10% and 50% of the 
pitch of the grating.

11. The optical security component as claimed in claim 1, 
wherein at least a part of the metallic layer is formed in 
aluminum and has a thickness greater than 30 nm.

12. The optical security component as claimed in claim 1, 
wherein the metallic layer comprises at least two parts each 
formed by a different metal.

13. The optical security component as claimed in claim 1, 
further comprising a cover layer in contact with said metallic 
layer on a face opposite said metal-dielectric interface.

14. An optical security element for securing a document or 
an object and comprising at least one optical security com­
ponent as claimed in claim 1.

15. The security element as claimed in claim 14, further 
comprising one or more non-metalized areas.

16. A secured document or product comprising a substrate 
and an optical security element as claimed in claim 14, fixed 
onto said substrate.

17. A method for fabricating an optical security component 
observable in a spectral band between 380 and 780 nm and in 
direct reflection mode, said method comprising:

the provision of a layer of dielectric material, transparent in 
said observation spectral band, and the structuring of 
said layer of dielectric material to form, in a first cou­
pling area, two sets of undulations extending in two 
directions and forming a first coupling grating with two 
dimensions, of subwavelength periods in each of the 
directions,

the deposition of a continuous metallic layer on said layer 
of dielectric material to form, with said layer of dielec­
tric material, a structured metal-dielectric interface, said 
metallic layer having a sufficient thickness to allow the 
reflection of the incident light on said interface in the 
observation spectral band with a maximum residual 
transmission as a function of the wavelength of 2%.

18. The method as claimed in claim 17, wherein said metal­
lic layer is covered on a face opposite said structured metal­
dielectric interface by a cover layer.
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