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COMPACT LIGHT ENGINE

Technical Field of the Invention

The invention relates to a light engine comprising a
light source, wavelength conversion device and a dichroic
element, to a method of operating such a light engine and to

a method of generating light.

Background to the Invention

A common design of light sources for projectors uses a
phosphor wheel to generate light of different colours
sequentially. Typically, a blue laser excites the phosphor
wheel to generate green or red colour light. The phosphor
wheel normally has some fan segments which contain different
types of phosphor to convert the exciting blue light to a
green, yellow or red colour.

The phosphor wheel can also have one or more gaps to
pass the blue source light unconverted. A reflective type of
phosphor wheel is often used, such that the excitation light
and the emitted light stay on one side of the phosphor
wheel. Then, a dichroic is used to separate the excitation
light and emitted light.

An example of a known such design is shown in Figure
1A, comprising a dichroic element 100 and a phosphor wheel
200. The phosphor wheel comprises a disc portion 201 and a
motor 202 causing the disc portion 201 to rotate. The source
blue light 301 is passed by the dichroic element 100 and the
passed blue light 302 (also referred to as the excitation
light) is focused on the disc 201 of the phosphor wheel 200.
The disc portion 201 has at least one segment comprising a
phosphor. The blue excitation light 302 incident on such
segments is absorbed by the phosphor and converted light 303
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(typically green or red) is emitted. To extract the green or
red light 303, the dichroic element 100 is used. The
dichroic element 100 reflects the emitted light 303 and the
reflected light 304 is output. The disc portion can have
multiple segments with different phosphors, such that the
output light 304 may be provided with different colours in
sequence, as the disc portion 201 is rotated.

The projector normally requires red, green and blue
light to generate images. With blue excitation light 302,
the phosphor wheel would normally generate green and red
output light 304. However, the design of this light engine
demands that the dichroic element 100 passes blue light to
reach the phosphor wheel 200. Thus, the dichroic element 100
cannot normally reflect any blue light received.

Some known technologies create blue light in a
different way. The disc portion 201 of the phosphor wheel
200 is designed with a gap segment. The gap segment allows
the source light 304 to pass through the phosphor wheel (not
being reflected) and provides secondary output light 305 of
the same colour as the source light 301, for example blue
light.

An alternative, known design of light engine is also
shown in Figure 1B. Similar light engine designs are
discussed in US-7,070,300. This light engine achieves the
same function as that shown in Figure 1A and mostly uses the
same components. As a result, the same reference numerals
have been used to identify the same features as shown in
Figure 1A. However, the arrangement of the components is
different in Figure 1B in comparison with Figure 1A.
Moreover, the dichroic element 101 is different from the

dichroic element 100 of Figure 1A.
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The source light 301 is reflected by the dichroic
element 101, causing excitation light 302 to be incident on
the disc 202 of the phosphor wheel 200. The emitted light
304, being of a different colour from the excitation light
302, is then passed by the dichroic element 101. Again, the
provision of light having the same colour as the source
light 301 is achieved by the use of a gap segment in the
disc portion 201 of the phosphor wheel 200. This allows
secondary output light 305 of the same colour as the source
light 301 to be provided.

Thus, for the designs shown in Figures 1A and 1B, there
are two output light paths. For example, one is provided for
green and red light and a second for blue light. This
results in additional components, increasing size,

complexity and cost.

Summary of the Invention

Against this background, the present invention provides
a light engine. In a first aspect the light engine
comprises: a wavelength conversion device, arranged to
receive source light of a first wavelength range and a first
polarisation, to generate light of a second wavelength range
from a portion of the received source light, at least a
portion of the second wavelength range being non-overlapping
with the first wavelength range, the wavelength conversion
device being further arranged to reflect output light
comprising the generated light, wherein the wavelength
conversion device further comprises a polarisation converter
configured to set at least some of the output light to a
second polarisation, different from the first polarisation;
and a dichroic element, arranged to receive the reflected

output light, the dichroic element being configured to
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direct light of the first polarisation differently from
light of the second polarisation.

In a second aspect the light engine comprises: a
wavelength conversion device, arranged to receive source
light of a first wavelength range and a first polarisation
and configured selectively to generate light of a second
wavelength range from a portion of the received source
light, the second wavelength range being different from the
first wavelength range, the wavelength conversion device
being further arranged to reflect output light comprising
the generated light, wherein the wavelength conversion
device further comprises a polarisation converter configured
to set at least some of the output light to a second
polarisation, different from the first polarisation; an
actuator, configured to cause motion of the wavelength
conversion device, to select generation of light of the
second wavelength range thereby; and a dichroic element,
arranged to receive the reflected output light, the dichroic
element being configured to direct light of the first
polarisation differently from light of the second
polarisation. Optionally, at least a portion of the second
wavelength range is non-overlapping with the first
wavelength range. In an alternative aspect, the present
invention may be considered as a light engine, comprising a
dichroic element arranged to cause source light of an
initial polarisation to be incident upon a phosphor wheel,
some of the source light being converted into light of a
different colour, some of the source light being reflected
without a colour change but with a change in polarisation
and wherein the converted light and reflected source light
are incident upon the dichroic element, the dichroic element

being configured to direct the reflected source light
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differently than the source light of the initial
polarisation.

The dichroic mirror therefore separates light not only
according to its colour, but also according to its
polarisation. Consequently, output light of the same colour
as the source light can be achieved simply by changing the
polarisation of the excitation light reflected by a
reflective segment of the phosphor wheel. This results in a
much more compact light engine, with reduced complexity and
cost.

A number of preferable and optional features may be
applicable to any one or more of these aspects.

Preferably, the dichroic element is further arranged to
direct the source light to be incident upon the wavelength
conversion device. In the preferred embodiment, the
wavelength conversion device is configured to reflect a
portion of the received source light, the output light
thereby comprising the generated light of the second
wavelength range and reflected source light of the first
wavelength range. Here, the polarisation converter is
beneficially configured to set the reflected source light of
the first wavelength range to the second polarisation.
Optionally, the first polarisation and second polarisation
are orthogonal.

Advantageously, the dichroic element is configured to
direct light of the first wavelength range and first
polarisation differently from light of the first wavelength
range and second polarisation.

In the preferred embodiment, the dichroic element is
configured to direct light of the first wavelength range and
first polarisation differently from light of the second

wavelength range. In some embodiments, the dichroic element
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may be configured to pass light of the first wavelength
range and first polarisation and to reflect light of the
first wavelength range and second polarisation and light of
the second wavelength range. In other embodiments, the
dichroic element is configured to reflect light of the first
wavelength range and first polarisation and to pass light of
the second wavelength range and light of the first
wavelength range and second polarisation.

In many embodiments, the second wavelength range is
substantially non-overlapping with the first wavelength
range. Then, the wavelength conversion device may comprise a
phosphor element to generate light of the second wavelength
range. The phosphor element may comprise any form of
luminescent material.

Preferably, the wavelength conversion device 1is a
wheel, a first portion of the wheel surface being configured
to generate light of the second wavelength range. The wheel
may be rotatable and, optionally, a motor may be provided to
cause rotation of the wheel. The wheel may be formed of a
disc-shaped portion as a substrate. The first portion of the
wheel may comprise a phosphor coating on a segment of the
surface of the substrate.

Optionally, the wavelength conversion device is further
configured to generate light of a third wavelength range
from a portion of the received source light. When the
wavelength conversion device i1is a wheel, a first portion of
the wheel surface may be configured to generate light of the
second wavelength range and a second portion of the wheel
surface may be configured to generate light of the third
wavelength range.

In the preferred embodiment, a portion of the wheel

surface is configured to reflect light of the first
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wavelength range. Prior art phosphor wheels requires an
aperture in the disc portion of the wheel to allow
excitation light to pass through the wheel. Typically, the
transparent aperture is formed by removal of a portion of
the phosphor wheel substrate. This causes a loss of balance
of the wheel when it rotates. The improved disc-shaped
substrate shape is employed, with an optional reflective
coating on the substrate to reflect the light and cause it
to pass though the polarisation converter. Advantageously,
this may improve the balance of the wheel when rotated,
facilitating its rotational ease. The phosphor wheel
fabrication is also made more straightforward.

In the preferred embodiment, the light engine further
comprises a light source, arranged to provide the source
light. The present invention is also embodied in a projector
comprising the light engine as described herein.

In a further aspect, the present invention may be found
in a method of generating light, comprising: receiving
source light of a first wavelength range and a first
polarisation at a wavelength conversion device; generating
light of a second wavelength range at the wavelength
conversion device from a portion of the received source
light, the second wavelength range being different from the
first wavelength range, the wavelength conversion device
therefore providing output light that comprises the
generated light; setting the polarisation of at least some
of the output light to a second polarisation, different from
the first polarisation; reflecting the output light from the
wavelength conversion device towards a dichroic element, the
dichroic element being configured to direct light of the
first polarisation differently from light of the second

polarisation.
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A yet further aspect of the present invention provides
a method of generating light, comprising: receiving source
light of a first wavelength range and a first polarisation
at a wavelength conversion device; selectively generating
light of a second wavelength range at the wavelength
conversion device from a portion of the received source
light, the second wavelength range being different from the
first wavelength range, the wavelength conversion device
therefore providing output light that comprises the
generated light; moving the wavelength conversion device, to
select generation of the light of a second wavelength range
thereby; setting the polarisation of at least some of the
output light to a second polarisation, different from the
first polarisation; and reflecting the output light from the
wavelength conversion device towards a dichroic element, the
dichroic element being configured to direct light of the
first polarisation differently from light of the second
polarisation. Optionally, at least a portion of the second
wavelength range is non-overlapping with the first
wavelength range.

Another aspect of the invention provides a method of
operating a light engine, comprising: receiving source light
of an initial polarisation at a dichroic element, which
causes the source light to be incident upon a phosphor
wheel; converting some of the source light into light of a
different colour at the phosphor wheel; reflecting some of
the source light at the phosphor wheel without a colour
change but with a change in polarisation; and causing the
converted light and reflected source light to be incident
upon the dichroic element, the dichroic element optically
affecting the reflected source light differently than the

source light of the initial polarisation.
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Again, a number of preferable and optional features may
be applicable to any one or more of these method-based
aspects. Moreover, it will be understood that method steps
implementing the operation of any of the apparatus features
described above can also be optionally provided.

Preferably, the method further comprises: receiving the
source light at the dichroic element; and directing the
source light to be incident upon the wavelength conversion
device using the dichroic element.

Advantageously, the output light comprises the
generated light of the second wavelength range and reflected
source light of the first wavelength range, such that the
step of reflecting the output light comprises reflecting a
portion of the source light received at the wavelength
conversion device towards the dichroic element.

Optionally, the step of setting the polarisation comprises

setting the reflected source light of the first wavelength

range to the second polarisation. The dichroic element may

be configured to direct light of the first wavelength range
and first polarisation differently from light of the first

wavelength range and second polarisation.

Beneficially, the dichroic element is configured to
affect light of the first wavelength range and first
polarisation optically differently from light of the second
wavelength range. Then, the method may further comprise:
passing light of the first wavelength range and first
polarisation received at the dichroic element; and
reflecting light of the first wavelength range and second
polarisation and light of the second wavelength range
received at the dichroic element. Alternatively, the method
may further comprise: reflecting light of the first

wavelength range and first polarisation received at the
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dichroic element; and passing light of the first wavelength
range and second polarisation and light of the second
wavelength range received at the dichroic element.

Preferably, the second wavelength range is
substantially non-overlapping with the first wavelength
range. Then, generating light of a second wavelength range
optionally comprises using a phosphor element.

In the preferred embodiment, the wavelength conversion
device i1s a wheel, a first portion of the wheel surface
being configured to generate light of the second wavelength
range.

In some embodiments, the method may further comprise:
generating light of a third wavelength range at the
wavelength conversion device from a portion of the received
source light, the third wavelength range being different
from the first wavelength range and the second wavelength
range. Where the wavelength conversion device is a wheel, a
first portion of the wheel surface may be configured to
generate light of the second wavelength range and a second
portion of the wheel surface may be configured to generate
light of the third wavelength range. Advantageously, a
portion of the wheel surface is configured to reflect light
of the first wavelength range.

It will also be understood that the present invention
is not limited to the specific combinations of features
explicitly disclosed, but also includes any combination of
features that are described independently and which the

skilled person could implement together.

Brief Description of the Drawings

The invention may be put into practice in various ways,

a number of which will now be described by way of example
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only and with reference to the accompanying drawings in
which:

Figure 1A shows a first embodiment of an existing light
engine;

Figure 1B shows a second embodiment of an existing
light engine;

Figure 2 shows a first embodiment of a light engine in
accordance with the present invention;

Figure 3 shows a second embodiment of a light engine in
accordance with the present invention;

Figure 4 shows a third embodiment of a light engine in
accordance with the present invention; and

Figure 5 shows a graph illustrating a sample
reflectance of a dichroic element for use with any of the

embodiments shown in Figures 2, 3 and 4.

Detailed Description of Preferred Embodiments

Referring first to Figure 2, there is shown a first
embodiment of a light engine in accordance with the present
invention. The light engine comprises: a dichroic element
102; and a phosphor wheel 200’. The phosphor wheel 2007
comprises a motor 202; a disc portion 203; and a
polarisation converter 500.

Source light 401 of a first colour is provided from a
polarised source, such as a laser, which is typically
polarised, for example as blue light with p polarization. We
define the p polarization as linear polarization and the
direction is in the plane of the paper. In contrast, s
polarization is normal to the plane of the paper.

The properties of the dichroic element 102 are
dependent not only on the wavelength of the incident light,

but also the polarisation of that light. For instance,
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dichroic element 102 is designed to pass light of p
polarization blue light to cause excitation light 402 to be
incident and focused on the disc portion 203 of the phosphor
wheel 200’. The disc portion 203 of the phosphor wheel has a
plurality of segments. Some of the plurality of segments
contain one or more different kinds of phosphor. Excitation
light 402, which is typically blue, is incident on these
segments and converted to light of green, yellow, red or
some other colour. In this respect, the disc portion 203 is
similar to the disc portion 201 shown in Figures 1A and 1B.

Beside these phosphor segments, the disc portion 203 of
the phosphor wheel 200’ has at least one other kind of
segment. This segment does not include a phosphor. Rather,
it comprises the polarization converter 500, which reflects
p polarized light as s polarized light. In this way, the
excitation light 402 is reflected together with emitted
light 403, without a change in colour, but with a change in
polarisation.

The dichroic element 102 reflects the s polarized blue
light as well as the converted light 403 emitted by the
phosphor on the disc portion 203, to form the final output
light 404. For instance, the dichroic element may reflect
the green and red light emitted by the phosphor on the disc
portion 203, irrespective of the polarisation of that light.

Although embodiments of the invention have been
described above, the skilled person may contemplate various
modifications or substitutions.

It will be understood that the polarisation converter
500 need not rotate. The polarization converter is shown as
a quarter wave plate. However, other variants are possible.

In the embodiment shown in Figure 2, the polarisation

converter 500 1is attached to the phosphor wheel as one
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segment and rotates with the phosphor wheel. However, the
skilled person will recognise that other embodiments are
possible. For example, the polarisation converter 500 can be
provided over the whole surface of the disc portion 203 of
the phosphor wheel 200’. Alternatively, the polarisation
converter 500 can be provided as a separate component to the
phosphor wheel 200’, as an insert between the dichroic
element 102 and phosphor wheel 200’. Moreover, the
polarisation converter 500 can be provided at any place
between the disc portion 203 and the dichroic element 102 as
shown in Figure 3.

Indeed, the polarisation converter 500 may be provided
behind the phosphor wheel 200’ as shown in Figure 4.
Similarly to the embodiment shown in Figure 1A, the disc
portion 203 of the phosphor wheel 200’ includes gap segments
and, when light passes through these gap segments, it is
reflected with a change in polarisation by the polarisation
converter 500.

It will also be understood that embodiments of the
invention, based on those shown Figures 2, 3 and 4, but with
an arrangement of the type shown in Figure 1B will also be
possible. In other words, these would be embodiments of the
invention, based on those shown Figures 2, 3 and 4, but with
a dichroic element designed to reflect source light of the
source polarisation, but to pass light of a converted
wavelength or light have the same colour as the source
light, but with converted polarisation.

A graph illustrating a sample reflectance of a dichroic
element is shown in Figure 5. It will be seen that s
polarisation light is reflected across most wavelengths.
However, the dichroic element is designed that p

polarisation light is not reflected when the colour is blue.
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This design is based on the principle that, if the incident
light beam angle is not zero{(in other words, not normalized
incidence), the incident plane is defined such that the s
and p polarization light will have different reflectance.
Other reflectance profiles for the dichroic element are also
possible, within the understanding of the skilled person.
Although s polarisation and p polarisation of light
have been used as examples, the skilled person will
understand that other polarisations can be used. Similarly,
other colour combinations can be used with different
phosphors (or other kinds of wavelength conversion
materials) being employed accordingly. The present invention
may also be applicable to wavelength conversion devices
other than phosphor wheels, for example colour wheels or
other non-rotatable devices. Whilst the light source
advantageously comprises a part of the compact light engine,
it will be understood that the invention can be implemented
without the light source in place, but with a suitable

optical input to receive the source light.
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CLATIMS

1. A light engine, comprising:

a wavelength conversion device, arranged to receive
source light of a first wavelength range and a first
polarisation, to generate light of a second wavelength range
from a portion of the received source light, at least a
portion of the second wavelength range being non-overlapping
with the first wavelength range, the wavelength conversion
device being further arranged to reflect output light
comprising the generated light, wherein the wavelength
conversion device further comprises a polarisation converter
configured to set at least some of the output light to a
second polarisation, different from the first polarisation;
and

a dichroic element, arranged to receive the reflected
output light, the dichroic element being configured to
direct light of the first polarisation differently from

light of the second polarisation.

2. A light engine, comprising:

a wavelength conversion device, arranged to receive
source light of a first wavelength range and a first
polarisation and configured selectively to generate light of
a second wavelength range from a portion of the received
source light, the second wavelength range being different
from the first wavelength range, the wavelength conversion
device being further arranged to reflect output light
comprising the generated light, wherein the wavelength
conversion device further comprises a polarisation converter
configured to set at least some of the output light to a

second polarisation, different from the first polarisation;
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an actuator, configured to cause motion of the
wavelength conversion device, to select generation of light
of the second wavelength range thereby; and

a dichroic element, arranged to receive the reflected
output light, the dichroic element being configured to
direct light of the first polarisation differently from

light of the second polarisation.

3. The light engine of claim 2, wherein at least a portion
of the second wavelength range is non-overlapping with the

first wavelength range.

4. The light engine of any preceding claim, wherein the
dichroic element is further arranged to direct the source

light to be incident upon the wavelength conversion device.

5. The light engine of any preceding claim, wherein the
wavelength conversion device is configured to reflect a
portion of the received source light, the output light
thereby comprising the generated light of the second
wavelength range and reflected source light of the first

wavelength range.

6. The light engine of claim 5, wherein the polarisation
converter is configured to set the reflected source light of

the first wavelength range to the second polarisation.

7. The light engine of claim 5 or claim 6, wherein the
dichroic element is configured to direct light of the first
wavelength range and first polarisation differently from

light of the first wavelength range and second polarisation.
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8. The light engine of any preceding claim, wherein the
dichroic element is configured to direct light of the first
wavelength range and first polarisation differently from

light of the second wavelength range.

9. The light engine of claim 8, wherein the dichroic
element is configured to pass light of the first wavelength
range and first polarisation and to reflect light of the
first wavelength range and second polarisation and light of

the second wavelength range.

10. The light engine of claim 8, wherein the dichroic
element is configured to reflect light of the first
wavelength range and first polarisation and to pass light of
the second wavelength range and light of the first

wavelength range and second polarisation.

11. The light engine of any preceding claim, wherein the
second wavelength range is substantially non-overlapping

with the first wavelength range.

12. The light engine of claim 11, wherein the wavelength
conversion device comprises a phosphor element to generate

light of the second wavelength range.

13. The light engine of any preceding claim, wherein the
wavelength conversion device i1is a wheel, a first portion of
the wheel surface being configured to generate light of the

second wavelength range.

14. The light engine of any preceding claim, wherein the

wavelength conversion device is further configured to
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generate light of a third wavelength range from a portion of

the received source light.

15. The light engine of claim 14, wherein the wavelength
conversion device i1s a wheel, a first portion of the wheel
surface being configured to generate light of the second
wavelength range and a second portion of the wheel surface
being configured to generate light of the third wavelength

range.

16. The light engine of claim 13 or claim 15, wherein a
portion of the wheel surface is configured to reflect light

of the first wavelength range.

17. A light engine, comprising a dichroic element arranged
to cause source light of an initial polarisation to be
incident upon a phosphor wheel, some of the source light
being converted into light of a different colour, some of
the source light being reflected without a colour change but
with a change in polarisation and wherein the converted
light and reflected source light are incident upon the
dichroic element, the dichroic element being configured to
direct the reflected source light differently than the

source light of the initial polarisation.

18. The light engine of any preceding claim, further
comprising:

a light source, arranged to provide the source light.

19. A projector comprising the light engine of any

preceding claim.
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20. A method of generating light, comprising:

receiving source light of a first wavelength range and
a first polarisation at a wavelength conversion device;

generating light of a second wavelength range at the
wavelength conversion device from a portion of the received
source light, at least a portion of the second wavelength
range being non-overlapping with the first wavelength range,
the wavelength conversion device therefore providing output
light that comprises the generated light;

setting the polarisation of at least some of the output
light to a second polarisation, different from the first
polarisation; and

reflecting the output light from the wavelength
conversion device towards a dichroic element, the dichroic
element being configured to direct light of the first
polarisation differently from light of the second

polarisation.

21. A method of generating light, comprising:

receiving source light of a first wavelength range and
a first polarisation at a wavelength conversion device;

selectively generating light of a second wavelength
range at the wavelength conversion device from a portion of
the received source light, the second wavelength range being
different from the first wavelength range, the wavelength
conversion device therefore providing output light that
comprises the generated light;

moving the wavelength conversion device, to select
generation of the light of a second wavelength range

thereby;
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setting the polarisation of at least some of the output
light to a second polarisation, different from the first
polarisation; and

reflecting the output light from the wavelength
conversion device towards a dichroic element, the dichroic
element being configured to direct light of the first
polarisation differently from light of the second

polarisation.

22. The method of claim 21, wherein at least a portion of
the second wavelength range is non-overlapping with the

first wavelength range.

23. The method of any of claims 20 to 22, further
comprising:
receiving the source light at the dichroic element; and
directing the source light to be incident upon the

wavelength conversion device using the dichroic element.

24. The method of any of claims 20 to 23, wherein the
output light comprises the generated light of the second
wavelength range and reflected source light of the first
wavelength range, such that the step of reflecting the
output light comprises reflecting a portion of the source
light received at the wavelength conversion device towards

the dichroic element.

25. The method of claim 24, wherein the step of setting the
polarisation comprises setting the reflected source light of

the first wavelength range to the second polarisation.
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26. The method of claim 24 or claim 25, wherein the
dichroic element is configured to direct light of the first
wavelength range and first polarisation differently from

light of the first wavelength range and second polarisation.

27. The method of any of claims 20 to 26, wherein the
dichroic element is configured to affect light of the first
wavelength range and first polarisation optically

differently from light of the second wavelength range.

28. The method of claim 27, further comprising:
passing light of the first wavelength range and first
polarisation received at the dichroic element; and
reflecting light of the first wavelength range and
second polarisation and light of the second wavelength range

received at the dichroic element.

29. The method of claim 27, further comprising:
reflecting light of the first wavelength range and
first polarisation received at the dichroic element; and
passing light of the first wavelength range and second
polarisation and light of the second wavelength range

received at the dichroic element.

30. The method of any of claims 20 to 29, wherein the
second wavelength range is substantially non-overlapping

with the first wavelength range.

31. The method of claim 30, wherein generating light of a

second wavelength range comprises using a phosphor element.
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32. The method of any of claims 20 to 31, wherein the
wavelength conversion device i1is a wheel, a first portion of
the wheel surface being configured to generate light of the

second wavelength range.

33. The method of any of claims 20 to 32, further
comprising:

generating light of a third wavelength range at the
wavelength conversion device from a portion of the received
source light, the third wavelength range being different
from the first wavelength range and the second wavelength

range.

34. The method of claim 33, wherein the wavelength
conversion device i1s a wheel, a first portion of the wheel
surface being configured to generate light of the second
wavelength range and a second portion of the wheel surface
being configured to generate light of the third wavelength

range.

35. The method of claim 32 or claim 34, wherein a portion
of the wheel surface is configured to reflect light of the

first wavelength range.

36. A method of operating a light engine, comprising:
receiving source light of an initial polarisation at a
dichroic element, which causes the source light to be
incident upon a phosphor wheel;
converting some of the source light into light of a

different colour at the phosphor wheel;
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reflecting some of the source light at the phosphor
wheel without a colour change but with a change in
polarisation; and

causing the converted light and reflected source light
to be incident upon the dichroic element, the dichroic
element directing the reflected source light differently

than the source light of the initial polarisation.
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