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ABSTRACT

The invention describes an orthomode coupler (100) for an antenna system, particularly
for a multi-feed antenna. The orthomode coupler according to the invention comprises a
first signal waveguide (1) for a first RF signal that can propagate in the first signal
waveguide, along a first axis, as well as a second signal waveguide (2) for a second RF
signal that can propagate in the second signal waveguide, along a second axis, where
the second axis is disposed parallel to the first axis. Furthermore, the orthomode
coupler comprises a septum polarizer (30) in which the first and second signal
waveguide (1, 2) end, and a common signal waveguide (3) having a third axis, along
which a transmission and reception signal can propagate, where the third axis runs
parallel to the first and the second axis, and where the common signal waveguide (3) is
coupled with the septum polarizer (30). The orthomode coupler according to the
invention is characterized in that the common signal waveguide (3) comprises a further

polarizer (10).

Fig. 1
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Orthomode coupler for an antenna system

The invention relates to an orthomode coupler for an antenna system, particularly for a
multi-feed antenna. The orthomode coupler comprises a first signal waveguide for a first
RF signal that can propagate in the first signal waveguide, along a first axis. It
comprises a second signal waveguide for a second RF signal that can propagate in the
second signal waveguide, along a second axis, where the second axis is disposed
paraltel to the first axis. The first and the second signal waveguide end in a septum
polarizer. A transmission and reception signal can propagate along a third axis of a
common signal waveguide of the orthomode coupler, where the third axis runs parallel to
the first and the second axis, where the common signal waveguide is coupled with the

septum polarizer.

Orthomode couplers separate or combine two orthogonal, linearly polarized waves. In
this connection, the first and the second signal waveguide, which are also referred to as
feed waveguides, usually stand perpendicular on one another. The orthogonal
placement of the feed waveguides, which are usually configured as rectangular
waveguides, is due to the assignment to polarizations that are orthogonal to one

another, at the common gate (the common signal waveguide).

If the orthomode coupler is used in a multi-feed antenna system, great packing density
of the orthomode coupler is required, thereby making parallel placement of its feed
waveguide advantageous or actually compulsory. However, it is problematic, when the
feed waveguides are conducted in parallel, to ensure polarization purity over the

greatest possible bandwidth.

An orthomode coupler is known from P. Sarasa, M. Diaz-Martin, J.-C. Angevain, C.
Mangenot: “New Compact OMT Based on a Septum Solution for Telecom Applications,”
32" ESA Antenna Workshop, 2010, which coupler has rectangular feed waveguides
disposed in parallel. Because of the parallel placement of the feed waveguides, this
orthomode coupler can easily be integrated into multi-feed antenna systems. A
disadvantage of the orthomode coupler described in the publication is its small
bandwidth. Furthermore, its polarization is tilted by 45° relative to the field intensity
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vectors in the signal waveguides. This tilting by 45° makes direct connection of a
distributor network more difficult, and makes the use of so-called twists necessary, if

applicable.

It is therefore the task of the present invention to indicate an orthomode coupler in which
a great bandwidth and great polarization purity can be achieved, in comparison with the

variants known from the state of the art.

The invention creates an orthomode coupler for an antenna system, particularly for a
multi-feed antenna. The orthomode coupler comprises: a first signal waveguide for a
first RF signal that can propagate in the first signal waveguide, along a first axis; a
second signal waveguide for a second RF signal that can propagate in the second signal
waveguide, along a second axis, where the second axis is disposed parallel to the first
axis; a septum polarizer in which the first and second signal waveguide end; and a
common signal waveguide having a third axis, along which a transmission and reception
signal can propagate, where the third axis runs parallel to the first and the second axis,
and where the common signal waveguide is coupled with the septum polarizer.

According to the invention, the common signal waveguide comprises a further polarizer.

The orthomode coupler according to the invention therefore combines a septum
polarizer with a further polarizer. In the transmission case, a circularly polarized wave is
first generated by the septum polarizer. This wave is converted to a linearly polarized
wave by the polarizer. Inthe reception case, the polarizer generates a circularly
polarized wave from a linearly polarized wave. The septum polarizer generates a
linearly polarized wave from the circularly polarized wave. In this way, it is possible to
adjust the direction of the polarization vector in any desired manner. Furthermore, a
high level of cross-polarization suppression is achieved over a great bandwidth by
means of the combination. Likewise, the orthomode coupler according to the invention

makes a high level of polarization purity available.

In particular, it is provided that the first RF signal in the first signal waveguide and the

second RF signal in the second signal waveguide are polarized orthogonal to one
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another. In other words, this means that polarizations that are orthogonal to one another
are assigned to the inputs of the septum polarizer.

The further polarizer can optionally be configured as a groove polarizer, as a crosspiece
polarizer, or as a post polarizer. The cross-section of the further polarizer can optionally
be configured to be round or rectangular.

In particular, it is practical if the septum polarizer and the further polarizer are connected
with one another by way of a coupling element. It is particularly preferred, in this
connection, if the coupling element has a round cross-section, so that the septum
polarizer and the further polarizer can be rotated relative to one another about its central
axis. The direction of the polarization vector can be adjusted as desired, in simple

manner, by means of a rotation of the further polarizer about its central axis.

The orthomode coupler according to the invention is configured, by means of the
combination of the septum polarizer with a further polarizer, in such a manner that the
frequency response of the septum polarizer is partially compensated by the frequency
response of the further polarizer. The bandwidth and the polarization purity are
significantly improved, as compared with the solutions known from the state of the art, by
means of the reciprocal compensation of the frequency response of the septum polarizer

and the further polarizer.

According to an aspect of the present invention, there is provided an orthomode
coupler for an antenna system, which is a multi-feed antenna, the orthomode coupler
comprising:

a first signal waveguide for a first RF signal that can propagate in the first signal
waveguide, along a first axis;

a second signal waveguide for a second RF signal that can propagate in the
second signal waveguide, along a second axis, where the second axis is disposed parallel
to the first axis;

a septum polarizer in which the first and second signal waveguide end;

a common signal waveguide having a third axis, along which a transmission and
reception signal can propagate, where the third axis runs parallel to the first and the
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second axis, and where the common signal waveguide is coupled with the septum
polarizer;

wherein the common signal waveguide comprises a further polarizer;

wherein the septum polarizer and the further polarizer are connected with one
another by way of a coupling element;

wherein the coupling element has a round cross-section, so that the septum
polarizer and the further polarizer can be rotated relative to one another about its central
axis; and

wherein the further polarizer is structured as a groove polarizer or as a crosspiece
polarizer.

The invention and its advantages will be explained further in the following, using an

exemplary embodiment in the drawing. This shows:

Fig. 1 a schematic, perspective representation of an orthomode coupler according to
the invention,

Fig. 2 a sectional, perspective representation of the orthomode coupler according to the
invention from Fig. 1, and

Fig. 3 a diagram that illustrates the performance data of the orthomode coupler
according to the invention.

CA 2777196 2018-01-31
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Fig. 1 shows a schematic, perspective representation of an orthomode coupler 100 for
an antenna system, according to the invention. In particular, it is possible to use the
orthomode coupler in a multi-feed antenna system, because of the compact construction

of the orthomode coupler 100 according to the invention.

In known manner, the orthomode coupler 100 has two signal waveguides 1, 2 having
axes oriented parallel to one another and having a rectangular cross-section, in each
instance, along which waveguides RF signals that are polarized orthogonal to one
another can propagate, in each instance. The signal waveguides 1, 2 end in a septum
polarizer 30 that also has a rectangular cross-section. It is evident from the sectional
representation in Fig. 2 that a septum 31 of the septum polarizer 30 is configured to be
stepped. The septum 31 divides the housing of the septum polarizer 30 into two
chambers of equal size. The septum polarizer 30 is coupled, by way of a coupling
element 20 that has an essentially rectangular cross-sectional shape, with a further
polarizer 10 having a round cross-section, which ends in a common signal waveguide or
forms it, in a manner according to the invention. The further polarizer 10 is round in
cross-section and is configured as a groove polarizer in this exemplary embodiment.
Likewise, the further polarizer 10 could be structured as a crosspiece polarizer or post

polarizer or some other type of polarizer that has the properties indicated below.

in an embodiment also not shown in a figure, the cross-section of the coupling element
20 could also be round. In this way, the septum polarizer and the further polarizer could
be rotated relative to one another in simple manner, where a rotation about the central
axis of the further polarizer 10 takes place. In this way, a polarization vector can be

adjusted as desired.

The orthomode coupler 100 according to the invention is therefore based on the
combination of a septum polarizer 30 and a further polarizer 10. In the transmission
case, a circularly polarized wave is first produced by the septum polarizer by means of
this combination. This wave is converted to a linearly polarized wave by means of the

polarizer 10. In the reception case, the polarizer 10 generates a circularly polarized
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wave from a linearly polarized wave, where the septum polarizer 30 in turn generates a

linearly polarized wave from the circularly polarized wave.

An advantage of this method of procedure consists in that for one thing, the direction of
the polarization vector can be adjusted as desired. Furthermore, the bandwidth and the
polarization purity are significantly increased as compared with the orthomode couplers
known from the state of the art, by means of the reciprocal compensation of the

frequency response of the septum polarizer 30 and of the further polarizer 10.

A further effect of the orthomode coupler according to the invention consists in that the
frequency response of the septum polarizer is partially compensated by means of the
frequency response of the further polarizer. In this way, great polarization suppression
is achieved over a clearly greater bandwidth, more than is the case for orthomode

couplers having parallel signal waveguides of a different construction.

Fig. 3 shows a diagram in which the performance data of the orthomode coupler 100
according to the invention are shown. A frequency ratio f/fc is shown on the abscissa.
The scattering parameters are shown on the ordinate, in dB. K1 refers to the cross-

polarization. K2 refers to isolation. K3 illustrates backscatter.

The properties of the orthomode coupler, which are improved as compared with known
solutions, with simuitaneously little construction space, result from the fact that the
frequency response of the septum polarizer is partially compensated by the frequency
response of the further polarizer. In this way, a high level of polarization suppression is
achieved over a greater bandwidth, as compared with the orthomode coupler according

to Sarasa et al.
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The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. Orthomode coupler for an antenna system, which is a multi-feed antenna, the
orthomode coupler comprising:

a first signal waveguide for a first RF signal that can propagate in the first signal
waveguide, along a first axis;

a second signal waveguide for a second RF signal that can propagate in the second
signal waveguide, along a second axis, where the second axis is disposed parallel to the
first axis;

a septum polarizer in which the first and second signal waveguide end;

a common signal waveguide having a third axis, along which a transmission and
reception signal can propagate, where the third axis runs parallel to the first and the second
axis, and where the common signal waveguide is coupled with the septum polarizer;

wherein the common signal waveguide comprises a further polarizer;

wherein the septum polarizer and the further polarizer are connected with one
another by way of a coupling element;

wherein the coupling element has a round cross-section, so that the septum polarizer
and the further polarizer can be rotated relative to one another about its central axis; and

wherein the further polarizer is structured as a groove polarizer or as a crosspiece
polarizer.

2. Orthomode coupler according to claim 1, wherein the first RF signal in the first signal
waveguide and the second RF signal in the second signal waveguide are polarized
orthogonal to one another.

3. Orthomode coupler according to claim 1 or 2, wherein a cross-section of the further
polarizer is round or rectanguiar.

4, Orthomode coupler according to any one of claims 1 to 3, wherein it is configured in

such a manner that a frequency response of the septum polarizer is partially compensated
by a frequency response of the further polarizer.

CA 2777196 2018-01-31
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