PA5DD                                                                                                1 May 2000

Situation report 23cm OX2K
This paper is intended to summaries the information presently available about the Kellyville dish and the attempt to use it for 23cm EME during the OX2K expedition. Some of the information is based on assumptions, but it reflects the best knowledge available at the moment.

Original plan

Originally the assumption was that we would have access to an N-connector connected to the waveguide going from the building to the dish. We therefore planned to use a tranceive set-up, with everything mounted indoors.

The Kellyville configuration

After Michael OZ2ELA's visit to the site we now assume that the set-up looks as indicated in the drawing.
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Transmitter

Two HPAs are available on site. These amplifiers can deliver a bigger output than the two amplifiers that we have prepared to bring with us. The transmit signal can be coupled into the waveguide leading from the building to the dish, via a transition with an N-connector.

The proposal is to bring everything as planned, but we will try to use the amplifiers on-site.

Needed:
Attenuation from 10W transceiver output to 10mW input of HPAs on site.

Receiver

The plan to use a simple transceive indoor configuration has to be abandoned. The proposal is to mount our own LNA and down converter (28 MHz) at the feed point, and to use the existing coax cable (120m RG214 with N-connectors). Since the ionisation unit can not be expected to work as the power levels we are using, we will mount a isolation coax switch at the input of the LNA. This switch will be controlled from the sequencer in the transmitter. We will use on-site RG58 to carry the switching voltage. 12V for the LNA and down converter are available at the feed point.

Needed:
28MHz RX (OZ2ELA JRC on-site)

1296/28 MHz down converter (OZ2ELA has two)

Cables & adapters for use at feed point

Control cable between TX and LNA coax switch >120m (RG58 on-site)

Connection between sequencer and RG58 control cable

Polarisation

As can be seen from the drawing the transmit signal is circular, while the receive port is linear. The polarisation's are yet unknown (RHCP or LHCP for the circular case, vertical or horizontal for the linear case).

It might be possible to replace the polarizer with a straight piece of waveguide, which would yield linear polarisation also for transmit. This would be desirable if the transmit circular polarisation is different from the one used on 23cm EME. The convention for transmit is RHCP.

Since most 23cm EME stations are using circular polarisation, receiving linear (horizontal or vertical) is the second best thing since only 3dB is lost. Should we use circular polarisation on receive, then it would have to been different from the transmit circular polarisation, because of the rotation reversion caused by the reflection on the moon. The convention for receive is LHCP.

Most often the circular polarisation used on 23cm EME is implemented by using a horn with 2 ports and build-in polarizers. One port is for transmit, the other one for receive. Because of this we can not expect very many stations to be able to convert to whatever polarisation, that we are using. Most stations have a "hard-wired" configuration that is not easily changed.

In the light of this we should stick to linear receive polarisation, and we should publicise it as soon as we know it, to anticipate the spatial offset from stations which are linearly polarised (they are a minority). On the transmit side we should investigate if we are using RHCP or LHCP. If it is LHCP, we must try to establish linear polarisation on transmit.

Note on circular polarisation

As mentioned above the convention on 23cm EME is RHCP on transmit, and LHCP on receive. This convention is based on the fact, that a circular polarised signal will reverse the rotation direction when reflected off the moon. This reversion also applies if a parabolic dish is used, and hence a focus point feed horn needs to be opposite to the convention. The Kellyville dish is using a Cassegrain feed arrangement, with the feed horn mounted in the bottom of the dish. In this case there is a double reversion, and hence we are back to the convention.

RHCP (Right Hand Circular Polarisation) is defined as a clockwise rotation of the electric and magnetic field vectors as seen from a point where the field is moving away from. If you use your right hand, and put the thumb in the propagation direction of the field, then your fingers are pointing in the direction of rotation. LHCP (Left Hand Circular Polarisation) is the opposite direction of rotation. 

Circular polarisation can for example be generated by splitting the signal in two and delaying one of the branches 90(. By constructing a horn with two perpendicular electric field probes, and connecting the delayed branch ahead (in the rotation direction) of the non-delayed branch, circular polarisation is achieved.
