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to a spotlight luminaire for retail environment and entertainment. The luminaire (100)
comprises, a mount (101) for mounting the luminaire (100) to a mounting surface (102)
and the mount (101) has a center axis (103). The luminaire (100) further comprises a
light source (104), a light source controller, and a light reflector (105). The light source
(104) has a light emission window for emitting light, the light emission window com-
prising one or more light emitting surfaces (114, 124) for emitting light in one or more
directions (108, 109, 118, 119) substantially parallel to the mounting surface (102). The
light source controller is for controlling the light source (104). And the light reflector
(105) has a light reflection window comprising one or more light reflective surfaces
(151, 152), each light reflective surface having a tilt angle (110) with respect to the cen-
ter axis (103) that is higher than 0 degrees and less than 90 degrees. The light emission
window faces the light reflection window, and the light reflection window is located at
a distance of at least 200 millimeters from the light emission window.
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A LUMINAIRE FOR SPOTLIGHTING

FIELD OF THE INVENTION
The invention concerns a luminaire that is suitable but not limited to
spotlighting for retail environment and entertainment. The luminaire may be configured to

produce a dynamic lighting effect.

BACKGROUND OF THE INVENTION

Spotlight luminaires create projected spots of light beams that can be used to
brilliantly illuminate a person, object, or group on a stage. A good quality spotlighting used
in retail stores can attract potential customers and is therefore of great importance. The
design of the spotlighting system is expected to meet few criteria. These can be horizontal
and vertical illumination, accent lighting, color quality, power consumption, ease of
maintenance and installation, and the overall general appearance of the illumination space,
e.g. a retail shop space. Spotlight luminaires are typically arranged on the ceiling of the retail
shops. For example, the mannequins in shopping windows can be illuminated in an attractive
way using several spotlight luminaires to create the desired degree of shadowing. These
spotlight luminaires are often large in size, which may cause cluttering of the ceiling and may
not be visually attractive for potential customers. Especially, in this case, the space
requirements are strict, and there is a need for spotlight illumination that takes up less space
on the ceiling.

In EP 3553373 a lighting assembly is described that comprises a lighting
tower, wherein the lighting tower comprises: a plurality of layers of lighting elements
wherein each layer of lighting elements is configured to provide a different angle of emitted
light onto a parabolic reflector with respect to light emitted from another layer of lighting

elements onto the parabolic reflector when activated.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a luminaire for spotlighting,
which overcomes or at least alleviates the above-mentioned problem by having a reduced

footprint.
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According to a first aspect of the invention, this and other objects are achieved
by a luminaire comprising, a mount, a light source, a light source controller, and a light
reflector. The mount is for mounting the luminaire to a mounting surface and the mount has a
center axis. The light source has a light emission window for emitting light, the light
emission window comprising one or more light emitting surfaces for emitting light in one or
more directions substantially parallel to the mounting surface. The light source controller is
for controlling the light source. And the light reflector has a light reflection window
comprising one or more light reflective surfaces, each light reflective surface having a tilt
angle with respect to the center axis that is higher than 0 degrees and less than 90 degrees.
The light emission window faces the light reflection window, and the light reflection window
is located at a distance of at least 200 mm from the light emission window.

The center axis of the mount is perpendicular to the mounting surface.

The light source controller may be a switch to turn on and/or off the light
source. The light source controller may include suitable electronic drivers and control
circuitry necessary for optimum operation of the light source. The light source controller may
allow control of the light intensity emitted by the light source. The light source controller
may also allow control of the spectral power distribution of the light emitted by the light
source.

The light reflective surfaces may be optimally chosen to be highly reflective
towards the spectral power distribution of the emitted light from the light source. An example
of the light reflector maybe but not limited to a mirror. Mirrors may be used to create
multiple beams of light in multiple directions. This may help reduce the footprint of the
spotlighting luminaries used for application areas like retail shop space by utilizing one light
source. For example, beams of light emitted from a light source in the ceiling may be directed
by remote mirrors such that they all are directed to the same object. The reflected light beams
from the light reflector may all converge on the object body or may illuminate different parts
of the object body. If the emitted light from the light source has a narrow beam, then the light
reflector may also have a small size yielding a luminaire for spotlighting that has a small
footprint. Advantages of this technique may be the following: an object may be statically
illuminated from different angles without the need for many ceiling-cluttering spotlight
luminaires, harsh shadows may be eliminated, and accent lighting may be realized.

The mounting surface may be parallel to a floor or a ceiling.

The light reflector may be configured to have the light reflective surface to

form a tilt angle with respect to the center axis. If the luminaire is mounted on a ceiling, the
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light reflective surfaces may be directed toward the ceiling to produce an accent lighting
effect. The light reflective surfaces may be directed toward an object or multiple objects for
producing desired spotlighting effect.

The distance between the light reflection window and the light emission
window may be separated by a distance of at least 200 millimeters. This may be suitable for
producing a spotlighting effect in applications like display cabinets (for example jewelry
cabinets). In applications like the retail store and shop windows, the distance may be 500
millimeters, more preferably 1000mm or more to achieve useful spotlighting effects.

The light reflection window may be configured around the light emission
window so that at least one light reflective surface is separated from the light emission
window by at least 200 millimeters. Other light reflective surfaces may be present at different
distances from the light emission window.

The light emission window may be configured for emitting light in two or
more directions substantially parallel to the mounting surface.

Multiple emitted light reflected by multiple light reflective surfaces may be
beneficial for producing a spotlighting effect. The directions of emitted light can have little or
no overlap such that each direction can be substantially different from others.

The light reflection window is provided around the center axis and the light
reflection window has a shape selected from the group consisting of a spherical segment and
a truncated hollow cone.

The light reflection window may have a continuous light reflective surface that
is concentrically configured around the light source and the center axis of the mount.

A light reflection window shaped in a spherical segment may have a curved
light reflective surface when compared to a light reflection window shaped in a truncated
hollow cone. Therefore, the choice of the shape of the light reflective surface may help
produce various beam shapes according to the desired lighting effect. A truncated hollow
cone shape may also include a facetted truncated hollow cone shape. In this case, the light
reflection window may comprise an array of flat and linear light reflective surfaces. The
spherical segment may also be facetted.

A light reflection window shaped in a spherical segment or a truncated hollow
cone may have a light reflective surface that is extending within a half or a quarter section of
the shape.

The light reflection window may also be shaped in a parabolic or elliptical

cross-section around the light source.
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The light reflection window may comprise two or more light reflective
surfaces.

The light reflective surface may have various shapes for realizing different
beam shapes for the reflected light. A deformable light reflective surface that is actively
tunable by mechanical means, electrical means, or electro-magnetic means may be a suitable
example.

The light reflective surfaces may be light reflector segments that are sparsely
arranged within the light reflection window. The light reflective surfaces may be configured
close to each other or equally spaced in distanced from each or a mix of both. The light
reflective surfaces may be also configured as adjoining reflector segments such that these
reflector segments are facets on a light reflection window shaped in a spherical segment, a
truncated hollow cone, or a faceted truncated hollow cone shape. Also, these facets may be
configured to have a combination of light reflective and non-reflective surfaces. The light
reflective surfaces may be configured such that they appear concentrically configured around
the center axis or the light source.

A user or a commissioner of the luminaire may flexibly arrange the light
reflective surfaces within the light reflection window with respect to the light emission
window to produce desired spotlighting effect.

In the case of a plurality of light reflective surfaces, the distance between the
light source and one light reflective surface may vary from the distance between the light
source and the other light reflective surfaces for producing various lighting effects.

At least one of the light reflective surfaces may comprise one or more of a
diffusely reflective surface, a facetted mirror surface, and a color filter surface.

A facetted mirror surface may produce a ‘start-effect’.

A color filter surface may be used for producing a specific color for
spotlighting when the light source is configured to emit white light.

The luminaire may comprise a tilt angle adjuster for adjusting the tilt angle of
each of the light reflective surfaces.

Depending on the application, it may be desired to produce light beams
directed in different directions from the luminaire. The light reflection window may comprise
a plurality of light reflective surfaces that have different tilt angles to illuminate different
parts of an object or different areas in a space.

The luminaire may comprise a tilt angle controller for configuring the tilt

angle adjuster.
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The light reflection window may comprise n light reflective surfaces and the
light emission window comprises m light emitting surfaces, where m is larger than n. The
luminaire may comprise m light conduits, each light conduit may have a light exit window
and a slot for accomodating a light reflective surface, and wherein each light conduit may be
configured to channel light from a light emitting surface in the direction of a light reflective
surface.

The luminaire may comprise, a housing for at least accomodating the light
source, the light reflector, and the light conduits having a light exit window and a slot for
accomodating a light reflective surface.

The light conduits may be channels so that light from a light emitting surface
may transmit light towards a unique light reflective surface. The light conduit may also
comprise a light valve for ensuring that only a light reflective surface receives light output
from the light source.

The light exit windows may be configured parallel to the mounting surface.
The light exit windows may be configured with a tilt with respect to the mounting surface to
avoid back-reflections.

The slots may be used as chambers for securing the removable light reflective
surfaces. Therefore, the light reflective surfaces may be flexibly reorganized to have different
positions and distances from the light source for producing desired spotlighting effect.

The number of slots may be higher than the number of light reflective
surfaces.

The light reflector may be configured to rotate around the center axis of the
mount.

If the light reflector has a plurality of light reflective surfaces with different tilt
angles, then the rotating light reflector around a light source with a plurality of light emitting
surfaces may create a dynamic spotlighting effect.

The light source may be configured to rotate around the center axis of the
mount.

Different dynamic lighting effects may be produced when the light source is
configured to rotate around the axis.

If the light reflective surfaces of the light reflector may different tilt angles, the
above-mentioned rotatable light source and/or light reflector around the center axis of the

mount may also produce a dynamic three-dimensional (3D) lighting effect for spotlighting.
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The light emission window may comprise an array of individually controllable
light emitting surfaces provided on a cylindrical surface.

The cylindrical surface may be a circular perimeter or a polygonal perimeter.

The light source may also comprise an array of light emitting surfaces
configured on a polygonal cylinder body and each of the light emitting surfaces is configured
on a facet of the polygonal cylindrical body configured to have the emission direction
substantially parallel to the mounting surface. The number of light emitting surfaces is the
same or an integer multiple of the number of facets of the polygonal cylinder body.

If the light reflector has a plurality of light reflective surfaces, the number of
light reflective surfaces may be the same or an integer multiple of the number of light
emitting surfaces.

The light source controller may be configured to control the light source for
producing a scanning light output at a scanning speed in a scanning direction.

The light source controller may be configured to control the rotation speed of
the light speed. The light source controller may be configured to provide a scanning light
output in a continuous manner or a pulsed manner with a certain waiting duration between
scanning movement in a certain direction.

The light source controller may comprise a microcontroller, microprocessor,
or application-specific integrated circuits that may be programmed by the manufacturer or the
user for providing intelligent control over the light source for producing a scanning light
output. A manufacturer, a user, or a commissioner of the luminaire may have access to
upload a user-defined program for altering or enabling a new programmable function of the
light source. Such a programmable function may include control of light source in terms of
intensity, spectral power distribution, instance and duration of light emission, and period
nature of light emission. If the light source comprises a light emission window that is capable
of rotating around the center axis of the mount, then the light source controller may offer
control over the scanning speed, the scanning direction, and the spectrum and brightness of
the light emitter. The light source may also comprise a plurality of light emitting surfaces
configured to rotate around the axis. Then, the light source controller may also provide
individual control over each of the light emitting surfaces for producing a desired dynamic
3D lighting effect. Such lighting effects implemented in a retail environment may be

effective for attracting the attention of the potential customer.
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Similarly, the light source controller may also provide intelligent control over
an array of light emitting surfaces for producing a desired dynamic 3D lighting effect. The
light source controller may control each of the light emitting surface individually.

If the light reflector is configured to rotate around the light source and the axis,
the controller may also provide control at least over the rotation speed and direction.

The luminaire may also comprise a user interface device for providing user-
defined input on the scanning light parameters that at least comprises scanning speed,
scanning direction, and scanning duration. The user interface device may also allow a user to
produce a custom spotlighting effect.

The scanning direction may be clockwise or anti-clockwise or a mix of both.

The light source controller may be used to control the light valve.

The tilt angle controller and the light source controller may represent the same
controller based on a microprocessor, a microcontroller, or an application-specific integrated
circuit.

The luminaire may comprise a detector configured to detect a relative
orientation of the light emission window with respect to the light reflective window. The
detector may be configured to provide a detection signal to the light source controller. The
detection signal may comprise information about the relative orientation of the light emission
window with respect to the light reflection window and the light source controller is
configured to control the light source based on the detection signal.

The luminaire may comprise a detector that is configured to determine the
relative orientation of a light emitting surface with respect to a light reflective surface of the
light reflector from a predetermined orientation. The detector may be communicatively
connected to the controller and the controller is configured to synchronize and control the
light output depending on the relative orientation of the light source.

The detector may be a rotational encoder or a rotational sensor. The light
source controller may be configured to read the detection signal. Therefore, the light source
may only emit light when the light emitting surface is aligned with a specific light reflective
surface. With this technique, the light source controller may also configure the light emission
towards individual reflector segments with constant and varying durations. This may allow
efficient operation of the light source and also produce complex dynamic and 3D lighting
effects.

The detector may be an optical rotational sensor.
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The predetermined orientation may serve as a reference for determining the
relative position of a light emitting surface orientation with respect to a light reflective
surface.

The predetermined orientation may be stored in the controller during
manufacturing or commissioning of the luminaire. The light source controller may use the
predetermined orientation to produce complex control on the array of light emitting surfaces
configured on a cylindrical surface for producing a complex dynamic and 3D spotlighting
effect

In the case of the light reflector configured to rotate around the light source
and the center axis, the detector may also be configured to determine the relative orientation
of the light emission window and the light reflection window.

The light source may comprise at least one of a LED, a laser, and a laser
pumped phosphor-light source.

The light source may emit mono- or multi-chromatic light. The light source
may also be configured to change the spectral power distribution. The light source may be a
combination of light emitters that emit lights having significantly different spectral power
distribution, for example, RGB-LED or RGB(Y)-laser.

The light source may comprise at least one of a diffusing optic, a blurring
optic, a magnifying optic, a collimating optic, and a beam shaping optic.

It may be desirable that the light emitted from the light emitting surfaces may
completely reach the light reflective surface. This may improve the efficiency of the
luminaire by redirecting light without any loss. Therefore, different types of collimating
and/or magnifying optics may be used. If the light source is capable of producing narrow-
beam and high-intensity light output, diffusing and blurring optics may be used to produce
desired lighting effects. Depending on the type of spotlighting application, the illumination
area may benefit from symmetric or asymmetric beam shapes of the light output, for
example, circular or elliptical beam. The beam shaping optics may comprise liquid crystal
lens, electro-wetting optical elements, or other forms of deformable lenses for producing
various beam shapes for the light output. The optics described here may be actively tunable
by mechanical means, electrical means, or electro-magnetic means.

One may consider a combination of beam shaping optics and various shapes of

the light reflective surfaces for producing desired beam shapes.
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The light source controller may also provide control over the active lens
components and/or deformable reflector segments of the light reflector for actively
controlling the beam shapes of the light output from the luminaire.

It is noted that the invention relates to all possible combinations of features
recited in the claims. Other objectives, features, and advantages of the present inventive
concept will appear from the following detailed disclosure, from the attached claims as well
as from the drawings. A feature described in relation to one of the aspects may also be
incorporated in the other aspect, and the advantage of the feature is applicable to all aspects

in which it is incorporated.

BRIEF DESCRIPTION OF THE DRAWINGS

The above, as well as additional objects, features, and advantages of the
disclosed devices, methods, and systems, will be better understood through the following
illustrative and non-limiting detailed description of embodiments of devices, methods, and
systems, with reference to the appended drawings, in which:

Fig. 1 shows a cross-sectional view from a side of a luminaire;

Fig. 2 shows a schematic of a perspective view of a possible configuration of
the light reflector and the light source in a luminaire as shown in Fig. 1;

Fig. 3 shows a schematic of a perspective view of a luminaire with light
reflective surfaces;

Fig. 4 shows a cross-sectional view from a side of an alternative configuration
of a luminaire;

Fig. 5(a) and (b) show cross-sectional views from a bottom of a luminaire; and

Fig. 6 shows a cross-sectional view from a bottom of a luminaire.

As illustrated in the figures, the sizes of layers and regions are exaggerated for
illustrative purposes and, thus, are provided to illustrate the general structures of
embodiments of the present invention. Like reference numerals refer to like elements

throughout.

DETAILED DESCRIPTION

The present invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which currently preferred embodiments of the
invention are shown. This invention may, however, be embodied in many different forms and

should not be construed as limited to the embodiments set forth herein; rather, these
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embodiments are provided for thoroughness and completeness, and fully convey the scope of
the invention to the skilled person.

Referring initially to Figure 1, a cross-sectional view from a side of a
luminaire 100 is shown. The luminaire 100 comprises a mount 101 for attaching the
luminaire 100 to a mounting surface 102. The mounting surface 102 in this figure represent a
ceiling that is 4 meters high from the floor 020. The mount 101 has a center axis 103 being
perpendicular to the mounting surface 102. The luminaire 100 further comprises a light
source 104 and a light reflector 105. The light source 104 is attached to the mount with a
shaft 107. The light source 104 comprises a light emission window and the light emission
window comprises light emitting surfaces 114 and 124. The light source may comprise a an
array of light emitting surfaces configured around a cylindrical surface. The light emitting
surfaces 114, 124 are configured to emit light in the emission directions 108, 109 that are
substantially parallel to the mounting surface 102 and perpendicular to the center axis 103.
The emitted light in the emission directions 108, 109 may be white or lights having specific
spectral power distributions. The light reflector 105 is configured to receive the light outputs
from the emission directions 108, 109 on a reflection window comprising light reflective
surfaces 151 and 152 for directing them in the illumination directions 001, 002 that are
directed towards a mannequin 010. The light reflector 105 is configured to have the light
reflective surfaces 151 and 152 form a tilt angle 110 with respect to the center axis 103 that is
higher than 0 degrees and less than 90 degrees. Furthermore, the light reflection window is
shown to be 1 meter apart from the light emission window. However, one may choose a
different distance that is at least equal to or higher than 200 millimeters.

Figure 2 schematically shows a perspective view of a possible configuration of
the light reflector 105 and the light source 104 with respect to the mounting surface 102 as
shown in Figure 1. The light reflector 105 is configured concentrically around the center axis
103 and the light source 104. As shown in Figure 1, the light source 104 comprises an array
of light emitting surfaces that are configured around the outer circumference of the
cylindrical body and configured to emit light outputs in the emission directions 108, 109,
118, and 119. In this figure, the emission directions 108, 109, 118, and 119 are substantially
different from each other and without any overlap in the emitted light beam.

The light reflector 105 has a light reflection window comprising a light
reflective surface 151 on the inner circumferential surface to reflect the light originating from
the light source 104. The light reflection window may have a spherical segment shape or a

truncated hollow cone shape. The light reflection window may also have an elliptical cross-
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section, a parabolic cross-section, or a free-form reflector. Because the light reflector 105 is
configured concentrically around the light source 104, light originating from the light source
104 is reflected in the directions 001, 002, 003, and 004 to illuminate an object 030 on the
floor 020. The light reflector 105 may be configured to have the reflected lights converge on
an object. In Figure 2, the light reflective surface 151 of the light reflector 105 is configured
to have a tilt angle 110 that is approximately 45 degrees with respect to the center axis 103
and 135 degrees with respect to the surface 102.

The array of light emitting surfaces in the lighting source 104 may be
configured to produce constant illumination conditions such as constant intensity and spectral
power distribution. The luminaire 100 may comprise a light source controller for controlling
individual light emitting surfaces from the array. This may allow producing a scanning light
output 111 in the clockwise direction from the light source 104 as shown in Figure 2. The
light source controller may also be configured to produce the scanning light output in the
anti-clockwise direction. The light source controller may also allow configuring the scanning
speed, duration of the light pulse, and sequence of turning ON/OFF of individual light
emitting surfaces for creating desired lighting effect.

Depending on the application, it may be desired to produce light beams
directed at different directions from the luminaire 100. The light reflector 105 may comprise
a plurality of light reflective surfaces 151, 152, 153, and 154 that have different tilt angles to
illuminate different parts of an object as shown in Figure 3. The light reflective surfaces of
the light reflector 105 are configured around the light source 104. The light source 104 is
configured to emit light outputs in the emission directions 108, 109, 119, and 118 are parallel
to the mounting surface 102. By having different tilt angles for the light reflective surfaces
151, 152, 153, and 154, the emitted lights received by the light reflective surfaces 151, 152,
153, and 154 are directed towards different desired directions 001, 002, 004, and 003,
respectively on the floor surface 020. The light source 104 may comprise zoom lens optics,
collimating optics, diffuser elements, or movable optical elements for manipulating the light
outputs so that they are optimally received by light reflective surfaces 151, 152, 153, and
154.

The light reflective surfaces 151, 152, 153, and 154 as shown in Figure 3 may
be configured close to each other or equally spaced in distanced from each or a mix of both.
The light reflective surfaces may be also configured as adjoining light reflective surfaces
such that these light reflective surfaces form facets on a unibody light reflector 105 as shown

in Figure 2. Also, these facets may be configured to have a combination of reflective and
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non-reflective surfaces. In this case, the light reflector 105 may be flexibly rotatable with
respect to the light source 104 and may be configured to produce desired lighting effect.

Depending on the application, it may be desirable to have various beam shapes
for the reflected light beams from the luminaire 100. In that case, the light source may
comprise adaptive optics or beam shaping optics for producing various beam shapes.
Examples may include various actively movable lenses, liquid crystal lenses, or electro-
wetting optical elements. On the other hand, the various shapes of the light reflective surfaces
may also allow realizing different beam shapes for the reflected light. A deformable reflector
may be a suitable example. One may consider a combination of beam shaping optics and
various shapes of the light reflector for producing desired beam shapes.

Figure 4 shows a cross-sectional side view of a luminaire 100 comprises a
mount 101 and a shaft 107 for attaching a light source 104. The light source 104 is
configured to rotate anti-clockwise around a center axis 103 that is perpendicular to the
mounting surface 102 for mounting the luminaire 100. The rotation of the light source 104
may produce a scanning light output in a scanning direction that is the same as the rotation
direction. The luminaire 100 may comprise a light source controller for controlling scanning
light output properties, for example, scanning speed and intensity.

The light source 104 in Figure 4 may beneficially produce a narrow beam for
keeping a small footprint of the luminaire 100. For example, a beam of light generated by a
laser with an angular beamwidth of 2.6 degrees full-width half maximum (FWHM) may be
directed by a mirror as a light reflective surface with a dimension of 100 by 100 millimeters.
The mirror may be placed 1 meter apart from the light emission window. The choice of the
beamwidth of 2.6 degrees FWHM may be realistic for a laser source having a beam size of 1
square millimeter and an optics size of 50 millimeters diameter. If the laser source of that size
has a brightness of 1 giga candela per square meter (Ged/m?), the light source 104 may
generate 3000 lumens (Im). After the optics, the maximum intensity is then about 1.3 mega
candela per square meter (Mcd/m?) which can potentially be the luminaire 100 output.
Similarly, micro-spot products of SLD laser would result in a beam of 1.5 degrees FWHM
with 35 millimeters diameter with optics may produce 400 lumens. Such a light source may
further reduce the footprint of the luminaire 100.

The luminaire 100 comprises a housing 112 for accommodating the light
source 104 and the light reflector 105. The light reflector 105 may have one or more light
reflective surfaces 151 and 152. The luminaire 100 further comprises tilt adjusters 113 for

varying the tilt angle 110 of the light reflector 105 so that tilt angle 110 may be greater than O
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degrees, but less than 90 degrees. The light reflective surfaces 151 and 152 of the light
reflector 105 may be equipped with individual tilt adjusters. A tilt angle controller may be
programmed to set the desired tilt angles for the light reflective surfaces 151 and 152. The
housing 112 comprises light exit windows 114 for allowing reflected light from the light
reflective surfaces 151 and 152 to reach desired directions 001 and 002.

Bottom cross-sectional views of a luminaire 100 are shown in Figures 5(a) and
(b). In Figure 5(a), the luminaire 100 comprises a light source 104 with an array of light
emitting surfaces configured around a cylindrical surface. In Figure 5(b), the luminaire 100
comprises a light source 104 configured to rotate anti-clockwise and produce scanning light
output, as shown in Figure 4. The housing of the luminaire 100 comprises channels as light
conduits 115 so that each of the light emitting surfaces may emit light towards a unique light
reflective surface 151 and 152. The luminaire 100 may also comprise a detector that is
configured to determine the relative orientation of the light emission window of the light
source 104 with respect to the light reflection window of the light reflector 105. The detector
is communicatively connected to the light source controller. The information of the relative
orientation may be utilized by the light source controller to synchronize and control the
emission of the light for producing desired dynamic spotlighting effects.

For example, the light source 104 in Figure 5(a) may be controlled by the
controller so that at least one of the light emitting surfaces may emit light having a different
spectral power distribution than others. Also, specific light emitting surfaces may be
configured to emit light in the desired emission directions 108, 109 and correspondingly
towards specific light reflective surfaces 151 and 152. Besides, the light reflector 105 may be
rotatable with respect to the light source 104 and vice versa. This may help utilize optimum
position for the reflector segments for creating an optimum spotlighting effect and
elimination of unwanted shadowing. Similarly, as shown in Figure 5(b), the light source
controller may be configured so that the rotating light source 104 emits light when specific
light reflector segments 151 and 152 are aligned with the desired emission directions 108,
109, respectively. In Figure 5(b), the luminaire 100 is shown to comprise a light valve 117
for ensuring that only a specific reflector segment receives light output from the light source
104. The light source controller may be used to control the light valve 117.

Figure 6 shows a cross-sectional view of a luminaire 100 from the bottom. The
housing 112 of the luminaire 100 comprises slots 116. The slots 116 may be used as
chambers for securing the light reflector 105 comprising removable the light reflective

surface 151, 152, and 153. Therefore, the light reflective surface 151, 152, and 153 may be
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reorganized to have different positions and distances from the light emission window of the
light source 104. The slots 116 may be used to flexibly reconfigure the luminaire 100 for
producing different lighting effects.

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. Use
of the verb “to comprise” and its conjugations does not exclude the presence of elements or
steps other than those stated in a claim. The article “a” or “an” preceding an element does not
exclude the presence of a plurality of such elements.

The mere fact that certain features are recited in mutually different dependent
claims does not indicate that a combination of these features cannot be used to advantage.
The various aspects discussed above may be combined in order to provide additional
advantages. Further, the person skilled in the art will understand that two or more

embodiments may be combined.
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CLAIMS:

I. A luminaire (100) comprising:
- a mount (101) for mounting the luminaire (100) to a mounting surface (102),
the mount (101) having a center axis (103),
- a light source (104) having a light emission window for emitting light, the
light emission window comprising one or more light emitting surfaces (114, 124) for emitting
light in one or more directions (108, 109, 118, 119) substantially parallel to the mounting
surface (102),
- a light source controller for controlling the light source (104), and
- a light reflector (105) having a light reflection window comprising two or
more light reflective surfaces (151, 152, 153, 154), each light reflective surface having a tilt
angle (110) with respect to the center axis (103) that is higher than 0 degrees and less than 90
degrees,

wherein the light emission window faces the light reflection window, and

wherein the light reflection window is located at a distance of at least 200
millimeters from the light emission window, and

wherein the light reflection window comprises n light reflective surfaces (151,
152, 153, 154), and the light emission window comprises m light emitting surfaces (114,
124),

wherein the luminaire (100) comprises m light conduits (115), each light
conduit (115) having a light exit window (114) and a slot (116) for accomodating a light
reflective surface (151, 152, 153, 154), and

wherein each light conduit (115) is configured to channel light from a light
emitting surface (114, 124) in the direction of a light reflective surface (151, 152, 153, 154).

2. The luminaire (100) according to claim 1, wherein the light emission window
is for emitting light in two or more directions (108, 109, 118, 119) substantially parallel to
the mounting surface (102).
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3. The luminaire (100) according to any one of the preceding claims, wherein the
light reflection window is provided around the center axis (103), and wherein the light
reflection window has a shape selected from the group consisting of a spherical segment and

a truncated hollow cone.

4. The luminaire (100) according to any of the preceding claims, wherein at least
one of the light reflective surfaces (151, 152, 153, 154) is one or more of a diffusely

reflective surface, a faceted mirror surface, and a color filter surface.

5. The luminaire (100) according to any one of the preceding claims, wherein the
luminaire (100) comprises a tilt angle adjuster (113) for adjusting the tilt angle (110) of each
of the light reflective surfaces (151, 152, 153, 154).

6. The luminaire (100) according to claim 5, wherein the luminaire (100)

comprises a tilt angle controller for controlling the tilt angle adjuster (113).

7. The luminaire (100) according to any one of the preceding claims, wherein the

light reflector (105) is configured to rotate around the center axis (103) of the mount (101).

8. The luminaire (100) according to any one of the claims 1 to 7, wherein the

light source (104) is configured to rotate around the center axis (103) of the mount (101).

0. The luminaire (100) according to any one of the claims 1 to 7, wherein the
light emission window comprises an array of individually controllable light emitting surfaces

(114, 124) provided on a cylindrical surface.

10. A luminaire (100) comprising:

- a mount (101) for mounting the luminaire (100) to a mounting surface (102),
the mount (101) having a center axis (103),

- a light source (104) having a light emission window for emitting light, the
light emission window comprising one or more light emitting surfaces (114, 124) for emitting
light in one or more directions (108, 109, 118, 119) substantially parallel to the mounting
surface (102),

- a light source controller for controlling the light source (104), and
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- a light reflector (105) having a light reflection window comprising one or
more light reflective surfaces (151, 152, 153, 154), each light reflective surface having a tilt
angle (110) with respect to the center axis (103) that is higher than 0 degrees and less than 90
degrees,

wherein the light emission window faces the light reflection window, and

wherein the light reflection window is located at a distance of at least 200
millimeters from the light emission window,

wherein the light source (104) is configured to rotate around the center axis
(103) of the mount (101) or the light emission window comprises an array of individually
controllable light emitting surfaces (114, 124) provided on a cylindrical surface,

wherein the light source controller is configured to control the light source

(104) to produce a scanning light output at a scanning speed in a scanning direction.

11. The luminaire (100) according to claim 2, wherein the luminaire (100)
comprises,
- a detector configured to detect a relative orientation of the light emission
window with respect to the light reflective window,

wherein the detector is configured to provide a detection signal to the light
source controller, the detection signal comprising information about the relative orientation
of the light emission window with respect to the light reflection window, and

wherein the light source controller is configured to control the light source

(104) based on the detection signal.

12. The luminaire (100) according to any one of the preceding claims, wherein the
light source (104) comprises at least one of a LED, a laser, and a laser pumped phosphor-

light source.

13. The luminaire (100) according to any one of the preceding claims, wherein the
light source (104) comprises at least one of a diffusing optic, a blurring optic, a magnifying

optic, a collimating optic, and a beam shaping optic.
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