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(57) Abstract: Disclosed is a luminaire (100) comprising a
chamber delimited by a body (110) defining a light exit sur-
face of the luminaire; and an optical cavity (135) inside the
chamber such that the chamber comprises a volume (112)
delimited by the body and the optical cavity, wherein the op -
tical cavity is delimited by a first parabolic mirror (120) and
a second parabolic mirror (130) facing the first parabolic
mirror, the second parabolic mirror comprising an aperture
(132) facing the volume, the optical cavity comprising a light
source (140) mounted inside said cavity;wherein the first
parabolic mirror and the second parabolic mirror are shaped
to create an image(12)of the light source in the volume.
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Luminaire

FIELD OF THE INVENTION
The present invention relates to a luminaire comprising a chamber delimited
by a body defining a light exit surface of the luminaire, such as a luminaire for urban

landscape lighting.

BACKGROUND OF THE INVENTION

Urban landscape lighting such as road lighting, street lighting, square lighting
and so on is commonplace in many urban areas to provide illumination of such areas, which
for instance is important for safety and security reasons. Many types of luminaires are used
for urban landscape lighting, such as for instance post-top lighting, column lighting, bollard
lighting and so on.

The functional lighting provided by such luminaries typically has to meet
specific regulations in order to ensure that appropriate lighting levels are provided in a safe
manner, ¢.g. by ensuring that glare levels produced by the luminaire are kept below defined
thresholds.

Consequently, the design of such luminaires must be suitable to meet the
aforementioned specific regulations. At the same time, because such luminaires are placed in
urban environments, the appearance of such luminaires is important, for instance because the
luminaire preferably has to blend into the environment in which it is placed. In other words,
the luminaire preferably should be decorative whilst at the same time providing the required
functional lighting in order to ensure that the luminaire is considered a welcome addition to
the urban environment in which it is placed.

It has been recognized that the appearance of the luminaire in an urban
landscape can be controlled not only by the appearance of the luminaire itself but also by
shaping the luminous output of the luminaire. It is for instance is known to adjust the lighting
pattern produced by a luminaire upon detection of a person in the vicinity of the luminaire.
However, such dynamic variations of the lighting pattern may be beneficial for functional
reasons but may not be considered aesthetically pleasing. In addition, the cost of such

luminaires is significantly increased due to the requirement of motion detection sensors or the
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like and appropriate controllers responsive to such sensors that control the luminous output of
the luminaire.

WO 2009/145883 Al discloses a LED lighting fixture that includes a support
structure having a horizontal cross-dimension and a top structure attached to the support
structure and extending outwardly beyond the support structure. The top structure has a
bottom surface with a peripheral portion surrounding a non-peripheral portion. A plurality of
LED emitters is positioned on the peripheral portion for emitting light in downward direction
substantially outside of the horizontal cross-dimension of the support structure. This
luminous distribution of this fixture is claimed to be adaptable to meet the needs of a wide
variety of (outdoor) lighting situations. However, these luminous distributions are entirely
functional and do not target an aesthetically pleasing appearance.

US2010/239207A1 discloses an optical coupling device including a first
parabolic reflector having an aperture at the first parabolic reflector vertex; a second
parabolic reflector facing the first parabolic reflector; a light source positioned at the second
parabolic reflector vertex; and a negative element located at the aperture for reducing the

numerical aperture of the light emitted from the optical coupling device.

SUMMARY OF THE INVENTION

The present invention seeks to provide a luminaire that can produce a more
appealing luminous output.

According to an aspect, there is provided a luminaire comprising a chamber
delimited by a body defining a light exit surface of the luminaire; and an optical cavity inside
the chamber such that the chamber comprises a volume delimited by the body and the optical
cavity, wherein the optical cavity is delimited by a first parabolic mirror and a second
parabolic mirror facing the first parabolic mirror, the second parabolic mirror comprising an
aperture facing the volume, the optical cavity comprising a light source mounted inside said
cavity, wherein the first parabolic mirror and the second parabolic mirror are shaped to create
an image of the light source in the volume.

The present invention is based on the realization that a three-dimensional
image can be generated inside a luminaire that is visible to an observer of the luminaire by
the inclusion of a pair of parabolic mirrors that cooperate to form an optical cavity in which a
light source is placed, which light source is replicated in the volume delimited by the body

and the optical cavity. This therefore enhances the appearance of the luminaire.
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It is known per se to create a three-dimensional image of an object inside a
cavity formed by a pair of parabolic mirrors facing each other; an example of such a product
for instance is the Mirascope' ™. However, the inclusion of such products in a luminaire has
not been previously suggested. Moreover, an important distinction between such known 3-D
image forming products and the present invention is that these prior art products rely on
ambient or otherwise incident light to form the 3-D image, which therefore requires the
object to be imaged to be located away from the aperture in the second parabolic mirror to
maximize the amount of light entering the optical cavity. In addition, due to the fact that the
amount of light entering the optical cavity is relatively limited, the created 3-D image of
these prior art products is relatively faint and can only be observed under specific viewing
angles.

Embodiments of the present invention overcome these problems by the
inclusion of a light source inside the optical cavity, such that the location of the object to be
imaged, e.g. the light source or an object enveloping the light source, is no longer critical and
a much brighter 3-D image can be generated due to the fact that more light can be injected
into the optical cavity by the light source. This for instance provides more design freedom,
e.g. in terms of the location in which the 3-D image is formed within the volume.

The optical cavity may be located in any suitable location within the chamber.
For instance, the optical cavity may be mounted in an upper or lower region of the chamber
with the aperture facing said volume.

In an embodiment, the optical cavity is mounted in said upper region and
defines a lid of said chamber, the luminaire further comprising at least one fixing member for
securing the lid to the chamber. This has the advantage that the luminaire does not require a
separate lid or roof section, which therefore reduces the complexity and cost of the luminaire.

The light source may be placed in a decorative holder or object to further
enhance the aesthetic appearance of the luminaire. This is achieved because the decorative
holder becomes the object to be imaged such that the 3-D image formed in the volume may
be considered more aesthetically pleasing compared to for instance an imaged light source
only.

In an embodiment, the first parabolic mirror creates a first focal point and the
second parabolic mirror creates a second focal point, wherein the first focal point is spatially
separated from the second focal point. This allows for more design freedom such as greater

flexibility in the location in which the observable 3-D image is generated.
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Preferably, the luminaire further comprises a plurality of solid state lighting
clements in said chamber, wherein the solid state lighting elements are arranged to create a
luminous distribution under a first range of viewing angles outside said luminaire such that
the image can be observed outside said first range. This allows for the generation of
functional lighting in the first range of viewing angles, which makes the luminaire
particularly suitable for use in urban environments, ¢.g. as urban landscape lighting.

The luminaire may further comprise a lens array over each of the solid state
lighting elements for shaping the luminous distribution of said solid state lighting element.
This for instance may have functional reasons, ¢.g. to ensure that the luminous distribution
produced by the solid state lighting elements is limited to the first range of viewing angles.

In an embodiment, the lens array comprises a plurality of micro lenses each
having a light exit surface angled relative to the normal of the main surface of the lens array
for redirecting light from the solid state lighting element in a direction determined by said
angle, wherein said plurality of micro lenses comprises at least a subset of micro lenses
cooperating to create a pattern in said luminous distribution. Consequently, the lens array
may be arranged to create aesthetically pleasing patterns, for instance on the light exit surface
of the luminaire, which may complement the 3-D image generated in the volume within the
chamber to further enhance the aesthetic appearance of the luminaire.

The solid state lighting elements may be mounted on a holder to facilitate the
securing of the solid state lighting elements within the luminaire.

The holder may comprise a cavity housing a heat sink thermally coupled to at
least some of the solid state lighting elements to ensure that the heat generated by the solid
state lighting elements is sufficiently dissipated.

The lens array of each solid state lighting element may be mounted on said
holder such that the lens array is spatially separated from said solid state lighting element.
This avoids overheating of the lens array and furthermore increases the design flexibility as
the distance between the solid state lighting elements and the lens array may be varied
according to design requirements.

In an embodiment, the holder is mounted against the second parabolic mirror.
This yields a particularly compact design, which is straightforward to manufacture and is
acsthetically pleasing.

The luminaire may further comprise a mounting post, wherein the luminaire is

mounted at one end of the mounting post. For instance, the luminaire including the mounting
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post may be a luminaire for use in an urban landscape, e.g. a street luminaire, square

luminaire, road luminaire and so on.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are described in more detail and by way of non-
limiting examples with reference to the accompanying drawings, wherein:

Fig. 1 schematically depicts a luminaire according to an embodiment of the
present invention;

Fig. 2 schematically depicts the optical principle of the optical cavity in the
luminaire of Fig. 1;

Fig. 3 schematically depicts a luminaire according to another embodiment of
the present invention;

Fig. 4 schematically depicts a luminaire according to yet another embodiment
of the present invention;

Fig. 5 schematically depicts a luminaire according to a further embodiment of
the present invention;

Fig. 6 schematically depicts a magnification of an aspect of the luminaire of
Fig. 5;

Fig. 7 schematically depicts a lens array for use with the luminaire of Fig. 5;

Fig. 8 schematically depicts an optical principle of the lens array of Fig. 7;

Fig. 9-11 are images of example patterns generated with a lens array of a
luminaire according to an embodiment of the present invention;

Fig. 12 and 13 are images of a luminaire according to an embodiment of the
present invention providing proof of concept of the 3-D image generation inside the
luminaire; and

Fig. 14 is a light distribution plot of a luminaire according to an embodiment

of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

It should be understood that the Figures are merely schematic and are not
drawn to scale. It should also be understood that the same reference numerals are used
throughout the Figures to indicate the same or similar parts.

FIG. 1 schematically depicts a luminaire 100 according to an embodiment of

the present invention. The luminaire 100 comprises a body 110, which defines the chamber
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of the luminaire 100. The body 110 further defines at least one light exit surface of the
luminaire 100, which light exit surface may be transparent, translucent, partially transparent,
partially translucent or combinations thereof. The body 110 may comprise a single surface,
¢.g. may be a curved (annular) body defining a closed shape, or may comprise multiple
surfaces, which multiple surfaces for instance may be joined by support structures at the
edges of the services as is well-known per se. In other words, the body 110 may have any
suitable shape and may be made of any suitable material or combination of materials. In an
embodiment, the body 110 is made of a transparent or translucent optical grade polymer such
as polycarbonate (PC), poly (methylmethacrylate) (PMMA), polyethylene terephthalate (PET)
and so on. An at least partially transparent body 110 is particularly preferred for reasons that
will be explained in more detail below.

The luminaire 100 further comprises an optical cavity 135 defined by a first
parabolic mirror 120 and a second parabolic mirror 130, which parabolic mirrors are arranged
in a cooperative manner to define the optical cavity 135. In the context of the present
application, a mirror may be any element capable of reflecting incident light. The first
parabolic mirror 120 and the second parabolic mirror 130 may be made of any suitable
material or combination of materials, ¢.g. aluminium or another suitable reflective metal, a
non-reflective carrier having a reflective coating and so on. The optical cavity 135 is placed
in the chamber such that the optical cavity 135 delimits a volume 112 in the chamber. The
second parabolic mirror 130 further comprises an aperture 132 that preferably is centred
around an optical axis 10 of the luminaire 100. The aperture 132 faces the volume 112.

The luminaire 100 further comprises a light source 140 that is mounted inside
the optical cavity 135. Any suitable light source 140 may be used, such as an incandescent
light source, e.g. an incandescent light bulb, a halogen light source or one or more solid state
lighting elements such as light emitting diodes. The light source 140 may be mounted inside
the optical cavity 135 in any suitable manner; for instance, a fitting may be attached to the
first parabolic mirror 120 in any suitable manner, e.g. screwed or otherwise affixed thereto.
Although not shown in FIG. 1, the light source 140 may be placed inside a holder, which may
be a decorative holder, e.g. a holder having a particularly decorative shape. A non-limiting
example of such a decorative shape is a flower-shape such as a rose although it should be
immediately apparent that many more decorative shapes can be thought of. Such a holder
may be manufactured in any suitable material. In an embodiment, the holder is manufactured
of a translucent material such as a translucent polymer, ¢.g. PC, PMMA, PET or another

suitable polymer.
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In FIG. 1 the light source 140 is placed on the optical axis than inside the
optical cavity 135 by way of non-limiting example only; it should be understood that the light
source 140 may also be placed inside the optical cavity 135 away from the optical axis 10.

In the embodiment of the luminaire 100 shown in FIG. 1, the optical cavity
135 is placed on top of the chamber defined by the body 110 and acts as a lid for this
chamber. The optical cavity 135 may be kept in position in any suitable manner; in FIG. 1 the
optical cavity 135 is kept in place by one or more brackets 114 that secure the optical cavity
135 to the body 110. It will however be immediately apparent to the skilled person that many
other suitable securing methods may be considered. For instance, an upper portion of the
body 110 may comprise threaded screw holes to receive screws that are threaded through
holes in a rim around the optical cavity 135; an upper section of the body 110 may comprise
hinged clips that are clipped onto receiving portions of the optical cavity 135 and so on.
Many more examples will be apparent to the skilled person, such that it suffices to state that
the optical cavity 135 may be secured to the body 110 in any suitable manner.

The operation of the luminaire 100 and in particular the optical cavity 135 will
be explained in more detail with the aid of FIG. 2. As previously explained, the optical cavity
135 is formed by the cooperation of a first parabolic mirror 120 having a focal point 121 and
a second parabolic mirror 130 having a focal point 131. In FIG. 2 the focal points 121 and
131 are spatially separated from each other by way of non-limiting example; it is equally
feasible that these focal points 121 and 131 coincide with each other. A virtual arcuate
section 134 is shown for the sake of clarity to demonstrate the overall shape of the second
parabolic mirror 130. It will be understood that the virtual arcuate section 134 is not actually
present; instead the second parabolic mirror 130 comprises an aperture 132 as previously
explained.

The optical behaviour of parabolic mirrors is of course well-known per se and
will therefore not be explained in further detail for the sake of brevity. The light source 140 is
typically positioned relative to the focal point 121 and the focal point 131 such that the
optical cavity 135 can produce an image 12 of the light source 140 (or of the holder
surrounding the light source 140 as previously explained) in a desired position within the
volume 112 of the luminaire 110. In FIG. 2, the light source 140 has a mark 141 for the
purpose of aiding the explanation of the imaging operation of the optical cavity 135. Due to
the fact that the focal point 121 and the focal point 131 are spatially separated, the optical
cavity 135 generates a primary image 12 comprising the mark 141” and a secondary image 14

comprising the mark 141”. As can be seen from the mark 141°, the primary image 12 is a
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mirror image of the light source 140, whereas the secondary image can be considered the
mirror image of the primary image 12.

The secondary image 14 typically is a virtual image that cannot be observed
outside the luminaire 100, as it merely indicates the image reflected by the second parabolic
mirror 130 towards the first parabolic mirror 120. The primary image 12, which is generated
by the first parabolic mirror 120 by reflecting the secondary image 14 towards the aperture
132, can be observed outside the luminaire 100 as will be demonstrated later on. In case the
focal points 121 and 131 do not coincide, the light source 140 may be placed in between the
focal points 121 and 131 in order to achieve the creation of the primary image 12, with the
location of the light source 140 in between these focal points governing the location at which
the primary image 12 is generated within the volume 112.

The relatively high light intensity within the optical cavity 135 due to the
presence of the light source 140 within the optical cavity 135 ensures that the primary image
12 can be observed under a wide range of viewing angles outside the luminaire 100. The light
generated by the light source 140 and reflected within the optical cavity 135 to generate the
primary image 12 is depicted by solid lines in FIG. 2, whereas the reflective light responsible
for generating the secondary image 14 is shown by the dashed lines in FIG. 2. As will be
readily understood by the skilled person, if the focal points 121 and 131 coincide, the
secondary image 14 will coincide with the light source 140.

At this point, it is noted that the optical cavity 135 may be located in any
suitable position within the chamber defined by the body 110. Whereas in FIG. 1 the optical
cavity 135 is mounted in an upper region of this chamber, it is equally feasible that the
optical cavity 135 is mounted in a lower region of this chamber, as is shown in FIG. 3. In this
embodiment, the aperture 132 in the second parabolic mirror 130 is upward facing, i.e. faces
the volume 112 delimited by the body 110 and the optical cavity 135. In this embodiment, the
luminaire 100 may have a separate lid 115, which may be separate to the body 110 and fitted
thereto in any suitable manner, or may be an integral part of the body 110.

In an embodiment, the luminaire 100 may further comprise a mounting post
200, as is shown by way of non-limiting example in FIG. 4. Such a mounting post may be
made of any suitable material, ¢.g. a metal or metal alloy such as steel, and may for instance
house the electrical cabling for connecting the luminaire 100 to a power supply. As will be
readily understood by the skilled person, the mounting post 200 may be dimensioned such
that the luminaire 100 including a mounting post 200 complies with urban lighting

requirements, ¢.g. that the luminaire 100 is positioned such that it generates a luminous
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distribution 250 of required dimensions alongside an area 300, ¢.g. a road, street, pavement,
square, parking lot and so on. In FIG. 4, the mounting post 200 is connected to a bottom
portion of the luminaire 100 by way of non-limiting example. It will be immediately
understood by the skilled person that the mounting post 200 may have any suitable shape, ¢.g.
an inverted L-shape, and may be connected to any suitable portion of the luminaire 100, e.g.

a top portion of the luminaire 100 such that the luminaire is seen to dangle from the mounting
post 200. Many variations to such arrangements are available such that it suffices to say that
the luminaire 100 may be attached in any suitable manner to any suitably shaped mounting
post 200.

Of course, if the luminaire 100 is to be used as a lighting source in an urban
environment, it may be preferable that in addition to the image 12 generated by the optical
cavity 135, the luminaire 100 further comprises functional lighting to generate a desired
functional luminous distribution, such as the luminous distribution 250 shown in FIG. 4. In
order to ensure that the image 12 can be observed separate from the functional luminous
distribution, it may be desirable to generate the functional luminous distribution within a
specific range of viewing angles, which ranges may be dictated by functional requirements,
¢.g. the size and location of the luminous distribution 250 as shown in FIG. 4, such that the
image 12 can be observed by an observer observing the luminaire 100 under a viewing angle
outside this specific range. This is for instance desirable if the image 12 is generated to
provide an aesthetically pleasing appearance of the luminaire 100, and the intensity of the
functional luminous distribution and/or the image 12 is such that the image 12 cannot be
observed when the observer observed the luminaire 100 under a viewing angle lying inside
this specific range. This for instance ensures that the luminaire 100 as a desirable a static
appearance when being observed from a distance, whilst still providing the mandated
functional performance in relative close vicinity to the luminaire 100.

An embodiment of a luminaire 100 combining the generation of the image 12
with functional lighting is shown in FIG. 5, whilst FIG. 6 shows the functional lighting part
of the luminaire 100 in more detail. The luminaire 100 is essentially the same as the
luminaire 100 shown in FIG. 5 apart from the addition of the functional lighting arrangement,
such that the elements already described in the detailed description of FIG. 1 will not be
described again for the sake of brevity only; instead, reference is made to the description of
these elements in the detailed description of FIG. 1.

In FIG. 5, the luminaire 100 further comprises a plurality of solid state lighting

elements 160 that are mounted inside the chamber of the luminaire 100. In a particularly
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advantageous embodiment, the solid state lighting elements 160 are mounted against the
optical cavity 135, for instance mounted against the second parabolic mirror 130 as is shown
in FIG. 5. This has the advantage that the luminous distribution produced by the solid state
lighting elements 160 can be generated with minimal interference with the image 12 as will
be explained in more detail later. The solid state lighting elements 160 may be light emitting
diodes. Any suitable type of light emitting diode may be used for this purpose, ¢.g. a light
emitting diode comprising an organic semiconductor material, an inorganic semiconductor
material or combinations thereof, a light emitting diode generating white light, a light
emitting diode generating coloured light or combinations thereof, and so on.

In an embodiment, the luminaire 100 comprises a holder for holding the solid
state lighting elements 160, which holder for instance may comprise an upper portion 152
and a lower portion 154. The proportion 152 and the lower portion 154 may be discrete
portions that combine to form the holder or maybe interconnected, e.g. separate portions of a
single-piece holder. The holder may be affixed to the optical cavity 135 in any suitable
manner, ¢.g. screwed, clipped, glued and so on.

The upper portion 152 and the lower portion 154 of the holder may combine to
define a cavity 156 in which a heat sink 170 may be mounted to provide the appropriate heat
dissipation for the solid state lighting elements 160 that are thermally coupled to the heat sink
170. In an embodiment, the solid state lighting elements 160 may be mounted on a first
surface of a carrier such as a printed circuit board, with the heat sink 170 being mounted on
the opposite surface of the carrier. This simply is an example arrangement and many
alternative heat sink arrangements that are commonly applied in the field of solid state
lighting are equally feasible, and the skilled person will immediately realise that these
alternative arrangements may also be applied without departing from the teachings of the
present invention. It will furthermore be understood that the luminaire 100 may comprise a
plurality of solid state lighting elements 160 grouped in several groups, with each group in a
different physical location. For instance, the luminaire 100 may comprise several printed
circuit boards each carrying a number of solid state lighting elements 160, with each printed
circuit board located between different locations on upper portion 152 and the lower portion
154 of the solid-state lighting elements holder.

In order to shape the luminous distribution produced by the solid state lighting
elements 160, the luminaire 100 may further comprise one or more lens arrays 180 that are
arranged such that the (majority of the) luminous output of the solid state lighting elements

160 passes the one or more lens arrays 180 before exiting the luminaire 100 through the light
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exit surface defined by the body 110. In an embodiment, each group of solid state lighting
clements 160 is associated with a separate lens array 180.

The one or more lens arrays 180 may be fitted directly over the solid state
lighting elements 160 may be spatially separated therefrom as shown in FIG. 5 and 6. For
instance, the one or more lens arrays 180 may be mounted on mounting elements 185, e.g.
screws, which extend from the holder of the solid state lighting elements 160. For instance, a
first screw may extend from the upper portion 152 and a second screw may extend from the
lower portion 154, with a lens array fitted at respective and portions of the first and second
screws as shown in detail in FIG. 6.

Each lens array 180 typically comprises a plurality of micro lenses, which
micro lenses may comprise a faceted light entry surface (i.e. the surface facing the solid state
lighting elements 160) and/or a faceted light exit surface (i.e. the surface facing the volume
112) in order to redirect the luminous output of the solid state lighting elements 160 in the
desired direction. FIG. 7 schematically depicts an example embodiment of a lens array 180
comprising a plurality of micro lenses 182, wherein each micro lens 182 has a faceted light
exit surface shaped as a pyramidal prism. It will be understood that the light entry surface and
a light exit surface of such micro lenses may have any suitable shape. The operation of such
lens arrays is well-known per se and will therefore not be explained in further detail for the
sake of brevity only. The one or more lens arrays 180 may be manufactured from any
suitable material, e.g. glass or an optical grade polymer such as PC, PMMA, PET or the like.

The one or more lens arrays 180 are typically configured to ensure that the
angular distribution of the (majority of the) luminous distribution produced by the solid state
lighting elements 160 is reduced to the aforementioned range of viewing angles to ensure that
the image 12 can be observed by an external observer when observing the luminaire 100
underage viewing angle lying outside this range of viewing angles as previously explained.
By fitting the solid state lighting elements 160 and the corresponding lens arrays 180 against
the optical cavity 135, the range of viewing angles under which the image 12 can be observed
is optimized, because interference between the light generated by the solid state lighting
clements 160 and the image 12 is minimized. In other words, a large portion of the volume
112 is not contaminated by the light generated by the solid state lighting elements 160, such
that an image 12 formed in this portion of the volume 112 can be observed by an external
observer when looking at the luminaire 100 under an appropriate viewing angle.

Optionally, the one or more lens arrays 180 may be further configured to

generate a pattern in the luminous output produced by the lens arrays 180, which pattern for
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instance may be shaped to complement the image 12 generated by the optical cavity 135 to
further enhance the aesthetic appearance of the luminaire 100. Such a pattern for instance
may be visible on the lens arrays 180 and/or on the light exit surface of the body 110. To this
end, at least a subset of the micro lenses 182 of each lens array 180 may be shaped to
generate such a pattern. This is schematically depicted in FIG. 8, in which incident light 162
originating from one or more solid state lighting elements 160 is redirected by prism-shaped
micro lenses 182 of a lens array 180, i.e. split (dispersed) into two beams of opposite angles
such that regions of high light intensity contrasted by regions of low light intensity are
generated on the surface of the body 110.

Alternatively, at least some of the micro lenses 182 may be shaped such that
the pattern to be generated appears on the surface of the lens array 180 to an observer looking
at the lens array 180 from a specific viewing angle. As will be apparent to the skilled person,
different micro lenses 182 of the lens array 180 may have different shapes, e.g. surface facets
under different angles, in order to generate the desired pattern. The pattern may be generated
by the luminance distribution among the micro lenses 182 of the micro lens array 180, which
distribution is correlated to the curvature or slope of the respective surfaces of the micro
lenses 182. In a preferred embodiment, the patterns thus generated by the one or more lens
arrays 180 are only visible under specific viewing angles such that outside such viewing
angles the luminous distribution produced by the lens arrays 180 will appear to be uniform.
This ensures that the functional luminous distribution is not compromised by the generation
of the patterns in this luminous distribution.

The images shown in FIG. 9-11 provide some non-limiting examples of
patterns generated on the surface of a lens array 180 to demonstrate the proof of concept of
the pattern generation by such lens arrays.

FIG. 12 and FIG. 13 show images of a luminaire 100 in which an image 12
(indicated by the white arrows) is generated (here a decorative image of a rose- shaped
translucent holder in which the light source 140 is placed within the optical cavity 135) in the
presence of functional lighting (solid state lighting elements 160) fitted to the optical cavity
135. The difference between FIG. 12 and FIG. 13 is the positioning of the light source 140
relative to the first focal point 121 in order to adjust the location within a volume 112 at
which the image 12 is generated as previously explained. It is clear from FIG. 12 and FIG. 13
that a clearly observable image 12 can be generated within the luminaire 100 in the presence

of functional lighting, thereby providing a luminaire 100 that provides the necessary
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functional performance and combines this performance with an enhanced aesthetic
appearance.

FIG. 14 is a light distribution plot of a luminaire 100 according to an
embodiment of the present invention in which an image 12 is generated in combination with
functional lighting as previously explained. As can be seen from this light distribution plot,
the functional lighting is generated predominantly in a range of viewing angles from 0° to
40° relative to the optical axis 10 of the luminaire 100, such that an external observer can
observe the image 12 outside these viewing angles, i.¢. at viewing angles larger than 40°. It is
noted for the avoidance of doubt that the range of viewing angles under which the functional
lighting is generated (here 0° to 40° relative to the optical axis 10) is chosen by way of non-
limiting example only; this range may be adjusted depending on the functional requirements
that the luminaire 100 has to meet, ¢.g. the size and position of a luminous distribution 250 to
be generated by the luminaire 100. As previously explained, the range of viewing angles may
be tailored by the appropriate design of the one or more lens arrays 180.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
embodiments without departing from the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not be construed as limiting the claim. The
word "comprising" does not exclude the presence of elements or steps other than those listed
in a claim. The word "a" or "an" preceding an element does not exclude the presence of a
plurality of such elements. The invention can be implemented by means of hardware
comprising several distinct elements. In the device claim enumerating several means, several
of these means can be embodied by one and the same item of hardware. The mere fact that
certain measures are recited in mutually different dependent claims does not indicate that a

combination of these measures cannot be used to advantage.
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CLAIMS:

1. A luminaire (100) comprising a chamber delimited by a body (110) defining a
light exit surface of the luminaire; and an optical cavity (135) inside the chamber such that
the chamber comprises a volume (112) delimited by the body and the optical cavity, wherein
the optical cavity is delimited by a first parabolic mirror (120) and a second parabolic mirror
(130) facing the first parabolic mirror, the second parabolic mirror comprising an aperture
(132) facing the volume, the optical cavity comprising a light source (140) mounted inside
said cavity;

wherein the first parabolic mirror and the second parabolic mirror are shaped
to create an image (12) of the light source in the volume;

wherein the luminaire (100) further comprising a plurality of solid state
lighting elements (160) in said chamber, wherein the solid state lighting elements are
arranged to create a luminous distribution under a first range of viewing angles outside said

luminaire such that the image (12) can be observed outside said first range.

2. The luminaire (100) of claim 1, wherein the optical cavity (135) is mounted in

an upper or lower region of the chamber with the aperture (132) facing said volume (112).

3. The luminaire (100) of claim 2, wherein the optical cavity (135) is mounted in
said upper region and defines a lid of said chamber, the luminaire further comprising at least

one fixing member (114) for securing the lid to the chamber.

4. The luminaire (100) of any of claims 1-3, wherein the light source (140) is

placed in a decorative holder.

5. The luminaire (100) of any of claims 1-4, wherein the first parabolic mirror
(120) creates a first focal point (121) and the second parabolic mirror (130) creates a second
focal point (131), wherein the first focal point is spatially separated from the second focal

point.
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6. The luminaire (100) of claim 1, further comprising a lens array (180) over
cach of the solid state lighting elements (160) for shaping the luminous distribution of said

solid state lighting elements.

7. The luminaire (100) of claim 6, wherein the lens array (180) comprises a
plurality of micro lenses (182) each having a light exit surface angled relative to the normal
of the main surface of the lens array for redirecting light from the solid state lighting element
(160) in a direction determined by said angle, wherein said plurality of micro lenses

comprises a subset of micro lenses cooperating to create a pattern in said luminous

distribution.

8. The luminaire (100) of claim 7, wherein the pattern is projected onto said body
(110).

9. The luminaire (100) of any of claims 6-8, wherein the solid state elements

(160) are mounted on a holder (152, 154).

10. The luminaire (100) of claim 9, wherein the holder (152, 154) comprises a
cavity (156) housing a heat sink (170) thermally coupled to at least some of the solid state
lighting elements (160).

11. The luminaire (100) of claim 9 or 10, wherein the lens array (180) of each
solid state lighting element (160) is mounted on said holder (152, 154) such that the lens

array is spatially separated from said solid state lighting element.

12. The luminaire (100) of claim 10 or 11, wherein the holder (152, 154) is

mounted against the second parabolic mirror (130).

13. The luminaire (100) of any of claims 1-12, further comprising a mounting post

(200), wherein the luminaire is mounted at one end of the mounting post.

14. The luminaire (100) of any of claims 1-13, wherein the light exit surface is at

least partially translucent or transparent.
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