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(57)  The invention relates to a microwave polariser
and in particular to a microwave polariser used in a sys-
tem for coupling energy between a waveguide (6) and a
transmission line (3, 4) or vice versa.

Microwave polariser

Conventional polarisers for circular polarised micro-
waves use two mutually orthogonal probes (1, 2), which
penetrate into the waveguide. These probes are
adjusted normally to an input impedance of 50 ohms,
which is a function of the penetration depth.

In order to improve the cross polarisation of such a
polariser the probes are adjusted to an input impedance
of less than 50 ohms, in particular to 20 ohms, which
results in a smaller penetration depth. This smaller pen-
etration depth increases the distance between the two
probes and in turn reduces the cross polarisation.
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Description

This invention relates to a microwave polariser and
particularly to a microwave polariser for coupling energy
between a waveguide and a transmission line or vice
versa.

Coupling of energy between a waveguide and a
transmission line leading to an amplifier is usually
achieved by the use of one or more wire probes inserted
into the waveguide cavity through the wall of the
waveguide, so that the probes are lying transverse to its
axis. In the case of a waveguide accommodating circu-
lar polarisation two such probes are required to be
mutually orthogonal within the cavity. Those probes can
be spaced from one another a prescribed distance, nor-
mally one wavelenght, in the direction of the axis or can
be arranged in a common plane orthogonal to the
waveguide axis. These polarisers for circular polarisa-
tion are often used for receiving of television signals by
satellites where often different polarisations for different
channels are employed. This means that at the receiver
channels with the same frequency but different circular
polarisations can be selected. Therefore, one frequency
of tfransmission can be used for a number of different
channels. This means in a microwave polariser, for
example known from EP-A-0350324, one circular polar-
isation will appear only at the output of probe 1 wherein
the other polarisation will appear only at the output of
probe 2. In practice, however, due to the coupling
between the probes, a small amount of the received sig-
nal at one probe will also appear at the output of the
other probe. In other words, the cross polarisation per-
formance of the known polarisers is poor and a matich-
ing circuit is needed between the probes and the low
noise amplifier, wherein the probes normally are
adjusted to an impedance of 50 ohms.

It is therefore an object of the present invention to
provide a microwave polariser for coupling energy
between a waveguide and a transmission line, wherein
the cross polarisation is improved and matching circuits
are simplified or become unnecessary.

This object is solved by the features of the inde-
pendent claim.

Further preferred embodiments of the invention are
given in the dependent claims.

To improve the cross polarisation of the microwave
polariser the length of the probes x, penetrating into the
waveguide, are reduced to reduce the coupling between
the probes. This also has the effect of reducing their
input impedance. Normally the signal collected by the
probes is amplified using a low noise HEMT ampilifier.
To optimise the performance of this amplifier it is neces-
sary to terminate its input with a certain impedance
level. Fortunately for HEMT amplifiers the resistive part
of the impedance is less than 50 ohms, typically 20
ohms. This can be achieved by shortening the length of
the probes, penetrating into the waveguide. This has the
further advantage, that normally no matching network is
necessary between the probes and the input of the
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amplifier to optimise the noise performance of the
amplifier, which was the case in the previous state of the
art.

The microwave polariser according to the invention
for coupling energy between a waveguide and a trans-
mission line connected to an amplifier, especially a low
noise amplifier, comprises two orthogonal probes
arranged in a plane orthogonal to the axis of the
waveguide and penetrating a length x into the
waveguide, wherein the penetration depth x of the
probes is set to a value corresponding to an impedance
value smaller than 50 ohms, in particular to an imped-
ance value corresponding to 20 ohms.

Further the two mutually orthogonal probes are
mounted on a common microwave substrate and are
etched on the surface of said microwave substrate

Further the microwave receiving/sending arrange-
ment of this invention uses a polariser according to the
invention and this microwave polariser is sandwiched
between a circular waveguide and a circular lambda/4
short circuit cavity. The microwave travelling in the
waveguide is supplied by the feed of the antenna. The
probe signals picked up by the polariser are then ampli-
fied by a HEMT amplifier.

To further improve the performance of the amplifier
and to achieve the necessary resistive part of the
impedance at the input of the ampilifier, the length of the
short circuit cavity can be adjusted properly.

An embodiment of the microwave polariser accord-
ing to the invention will now be described by way of
example with reference to the accompanying drawing,
in which:

Fig. 1a shows a cross section of the polariser
according to the invention, and
Fig. 1b shows a an elevational cross section of a

polariser mounted between a waveguide
and a short circuit cavity.

Fig. 1a shows an end view of the microwave polar-
iser according to the invention. Two probes 1 and 2 are
provided mutually orthogonal to each other on a micro-
wave substrate 5. The probes 1 and 2 are connected
via, for example, microwave stripes 3, 4 to an amplifier
(not shown). The probes 1, 2 penetrate a depth x into
the space provided by a waveguide 6. The two end
points of the probes E-E are spaced by a distance,
wherein the cross polarisation (i.e. cross talk) increases
when the distance between the two tips of the probes
decreases. The penetration depth x according to the
invention is chosen so that the input impedance of the
respective strobe is smaller than 50 ohms, preferably 20
ohms.

Fig. 1b shows a sectional plane view of the receiv-
ing/sending arrangment, with a polariser comprising
probes 1, 2 and a substrate 5, which is sandwiched
between a waveguide 6 and a short circuit cavity 7. This
short circuit cavity 7 is preferably approximately a quar-
ter of a wavelength long. In particularly the length of the
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short circuit cavity is optimized according to the input
impedance of the probes 1, 2. The amplifier used is
preferably of HEMT type. For example, in the usual case
of the TE{y mode propagating in the waveguide, where
it can be assumed that the signal arriving from the sat-
ellite via the feed is polarised such that its electric field
is perpendicular to probe 1, ideally the signal will appear
only at the output of probe 2. In practice, however, if in
conventional systems the depth of penetration of the
probes 1, 2 is set to provide a 50 ohms output imped-
ance, the distance of the two points E is so close, that
due to the coupling between the probes a small amount
of the signal will also appear at the output of probe 1.
This coupling degrades the cross polarisation of the
system. In order to improve the cross polarisation of this
system, the penetration depth x is shortened so that the
distance between the end points E of the two probes is
increased, which reduces the coupling between the
probes. This also has the effect of reducing the input
impedance of the probes 1, 2. Normally, the signal col-
lected by the probes 1, 2 is amplified using a low noise
HEMT amplifier (not shown). To optimise the perform-
ance of this amplifier it is necessary to terminate its
input with a certain impedance level. For HEMT amplifi-
ers the resistive part of the impedance is less than 50
ohms, typically 20 ohms. This input impedance can be
achieved by shortening the penetration depth x of the
probes. For this reason a matching network between
the probes and the input of the amplifier to optimise the
noise performance of the amplifier is not necessary.
This has the advantage that the network loss is omitted
and the noise of the receiver is decreased. Further to
improve the performance of the amplifier the length of
the short circuit cavity should be properly adjusted. The
probes are not restricted to probes etched on a micro-
wave substrate, but any type of probe system in a circu-
lar waveguide is possible.

Claims

1. Microwave polariser for coupling energy between a
waveguide (6) and a transmission line (3, 4) con-
nected to an amplifier, especially a low noise ampli-
fier, comprising two orthogonal probes (1, 2)
arranged in a plane orthogonal to the axis of the
waveguide (6) and penetrating a length x into the
waveguide (6), characterized in that the penetra-
tion depth x of the probes (1, 2) is set to a value cor-
responding to an impedance value smaller than 50
ohms.

2. Waveguide polariser according to claim 1, wherein
the penetration depth x of the probes (1, 2) is set to
an impedance value corresponding to 20 ohms.

3. Microwave polariser according to claim 1 or 2,
wherein the two mutually orthogonal probes (1, 2)
are mounted on a common microwave substrate

(5).
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4.

Microwave polariser according to claim 3, wherein
the two probes (1, 2) are etched on the surface of
said microwave substrate (5).

Microwave receiving/sending arrangement using a
polariser according to one of the claims 1 to 4,
characterized in that the microwave polariser is
sandwiched between a circular waveguide (6) and
a circular lambda/4 short circuit cavity (7).

Arrangement according to claim 5, wherein the
waveguide (6) is supplied by the feed of the
antenna.

Arrangement according to claim 5 or 6, wherein the
probe signals are amplified by a HEMT amplifier.
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