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(57) Abstract: The invention

relates to a lamp system (21)
21 with a first light source (23)
which radiates light of a first
chromaticity coordinate and
with a second light source
which radiates light of a second
chromaticity coordinate, and
with an optical component (22)
for additively mixing the light of
the two light sources (23, 24 to
28). According to the invention,
the optical component (22)
comprises an optical waveguide
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(22) with two different kinds of
scattering centers (29, 30). The
light can be mixed thereby as
desired.
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Lamp system

The invention relates to a lamp system with a first light source which radiates
light of a first chromaticity coordinate and with a second light source which radiates light of a
second chromaticity coordinate, and with an optical component for additively mixing the

light of the two light sources.

Such a lamp system is known from DE 200 07 134 Ul. A homogeneous
mixing of the radiation of the light sources is achieved in that the lamp system radiates
indirect light from all light sources at least partly. The directly emitted light of all light
sources is incident on a deflection means, for example on a reflector, diffuser, or simply on
the inner wall of the housing of the luminaire, whereby the radiation path is modified.

The invention accordingly has for its object to provide a simple possibility of

light mixing,

This object is achieved by the characterizing features of claim 1. According to
the invention, the optical component comprises an optical waveguide with two different
scattering centers. First scattering centers scatter light from the first light source and second
scattering centers scatter light from the second light source. Light can be mixed as desired in
this manner.

Light mixing thus takes place by coupling-in into a planar optical waveguide.
In such a waveguide, the light is totally reflected until it hits a scattering center, also denoted
scattering point hereinafter. The scattering center may be on the surface of the planar optical
waveguide or in the interior thereof.

A homogeneous luminance distribution is achieved in that the density of the
scattering points varies. It increases with an increasing distance from the first light source, a
fluorescent lamp in this case. If two light sources of different colors are at a distance from
one another, mixing of the light of the light sources of different colors into a white,

homogeneous light source now leads to the problem that the one color is indeed
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homogeneously coupled out by means of the difference in scattering point density, but the
other color is inhomogeneously coupled out by this scattering point density. If two different
scattering centers are introduced, the one kind of scattering center scattering only light from
the first light source and the other one light from the second light source, a homogeneous
distribution can be achieved, and in particular white light can also be coupled out. The
second kind of scattering center may yet be formed by two sub-types if one of the light
sources radiates light with two different wavelengths, such that the one sub-type scatters
green by preference and the other one blue.

A possible effect by which such a color-selective scattering can be achieved is
the so-called Mie scattering. The Mie theory states that the scattering behavior changes
strongly when the particle size approximates the value of the wavelength to be scattered, or is
smaller than the wavelength of the light to be scattered. In this case, the scattering coefficient

depends on the size and shape of the scattering centers.

The invention will now be explained in more detail below with reference to an
embodiment and to the drawing, in which:

Fig. 1 shows a planar optical waveguide with a light source in perspective
view,

Fig. 2 shows the optical waveguide with the light source and a scattering
center in lateral cross-section,

Fig. 3 shows the optical waveguide with the light source and a second
scattering center in lateral cross-section,

Fig. 4 shows the optical waveguide with the light source and with scattering
centers in perspective view,

Fig. 5 shows the optical waveguide with two different light sources arranged at
a distance from one another and with scattering centers in perspective view, and

Fig. 6 shows the optical waveguide with two light sources and with different

scattering centers in perspective view.

Fig. 1 shows a lamp system 1 with a planar optical waveguide 2 and a light

source 3 which is constructed as a fluorescent lamp.
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Fig. 2 shows the lamp system 1 with the optical waveguide 2 and the
fluorescent lamp 3, which emits a light ray 4 that is passed on by a scattering center 5 into a
space 6 that is to be illuminated. The scattering center 5, also denoted scattering point below,
is provided at a surface 7 of the optical waveguide 2.

Fig. 3 shows the lamp system 1 with the optical waveguide 2 and the
fluorescent lamp 3, which emits a second light ray 8 which is passed on by a scattering center
9 into the space 6 to be illuminated. The second scattering center 9 is arranged in an interior
10 of the optical waveguide 2.

Fig. 4 shows the lamp system 1 with the optical waveguide 2 and the
fluorescent lamp 3. The optical waveguide 2 comprises scattering centers 5 and 9, wherein a
density of these scattering centers 5, 9 varies. The scattering center density increases with an
increase in distance to the fluorescent lamp 3. It is possible in this manner to distribute the
blue-green light of the fluorescent lamp 3 homogeneously.

Fig. 5 shows the optical waveguide 2 with the fluorescent lamp 3 and a second
light source 11, which is formed by four red light-emitting diodes or LEDs 12 to 15. Light
rays 16 originate from the fluorescent lamp 3, and light rays 17 originate from the LEDs 12
to 15 of the light source 11. The inhomogeneous density distribution of the scattering points 5
and 9 leads to a homogeneous blue-green light distribution, but to an inhomogeneous red
light distribution. The color red is inhomogeneously coupled out.

Fig. 6 shows a lamp system 21 with an optical waveguide 22, a fluorescent
lamp 23, and a second light source 24 comprising several red LEDs 25 to 28, and two .
different scattering centers 29 and 30. The scattering centers 29 deflect substantially blue-
green light rays of the fluorescent lamp 23. The density of the scattering centers 29 increases
with their distance to the fluorescent lamp 23. The scattering centers 30 deflect substantially
red light rays from the red LEDs 25 to 28 of the light source 24. The density of the scattering
centers 30 increases as their distance to the light source 24 increases. The light sources 23
and 24 are arranged at two mutually opposed sides 31 and 32 of the optical waveguide 22.
The arrangement and the density of the scattering centers 29 and 30 are accordingly chosen

such that the optical waveguide 22 radiates white light in a direction 33.
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CLAIMS:

1. A lamp system (1, 21) with a first light source (3, 23) which radiates light (4,
8, 16) of a first chromaticity coordinate and with a second light source (11 to 15, 24 to 28)
which radiates light (17) of a second chromaticity coordinate, and with an optical component
(2, 22) for additively mixing the light (4, 8, 16, 17) of the two light sources (3, 11 to 15, 23,
24 to 28), characterized in that the optical component (2, 22) comprises an optical

waveguide (2, 22) with scattering centers (5, 9, 29, 30) of two different kinds.

2. A lamp system as claimed in claim 1, characterized in that the optical

waveguide (2, 22) is of planar constraction.

3. A lamp system as claimed in claim 1, characterized in that the light from the

light source (3, 11 to 15, 23, 24 to 28) can be coupled into the optical waveguide (2, 22).

4. A lamp system as claimed in claim 1, characterized in that the scattering center

(5) is arranged on the surface (7) of the optical waveguide (2).

5. A lamp system as claimed in claim 1, characterized in that the scattering center

(9) is arranged in the interior (10) of the optical waveguide (2).

6. A lamp system as claimed in claim 1, characterized in that a density of the

i

scattering centers varies.

7. A lamp system as claimed in claim 6, characterized in that the density of the
scattering centers increases with an increasing distance to the light source (3, 11 to 15, 23, 24

to 28).

8. A lamp system as claimed in claim 1, characterized in that the first light source
(3, 23) comprises a fluorescent lamp (3, 23), and the second light source (11, 24) comprises a
light-emitting diode (12 to 15, 25 to 28).
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9. A lamp system as claimed in claim 8, characterized in that the fluorescent
lamp (3, 23) radiates blue-green light.
10. A lamp system as claimed in claim 8, characterized in that the light-emitting

diode (12 to 15, 25 to 28) radiates red light.
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