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Abstract

A solution will be presented to carry out the fast, remote and automatic change of all microwave receivers for the Medicina 32m radiotelescope. This new setup allows to switch receivers, located on the antenna primary and secondary focus, in a few minutes without the need of manpower or equipment and regardless of weather conditions. In particular we will report on the final step of the project about the secondary focus cabin.

1- The first step

Originally, the Medicina antenna had not any kind of agility. Receivers had to be mounted when requested by using a crane and manpower to mount either primary receivers box or secondary receivers rack in the secondary focus cabin. Particularly huge and bore was mounting and dismounting the subreflector, being 800 kg in weight, 3.2 m diameter and placed at 20m from the ground. In fig. 1 the old setup is showed with primary focus receiver box mounted (the grey box in the middle) and the subreflector removed. In cassegrain focus other receivers are placed.
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Fig. 1 – Old primary focus setup

To overcome the non agility problem a new mechanic system was designed to allow primary receivers and subreflector on the primary focus at the same time and to put aside the secondary mirror when the receivers have to be used. The system was mounted on 1996 at Medicina and two year after at Noto. A picture showing this new setup is in fig. 2.

Both installations are working well, no appreciable effects of extra blockage or enhanced sidelobes were measured. The overall switching times were about 4 minutes in the worst case, just by clicking a mouse, while a crane and four people were needed before for the three hours of mounting. This last operation was “weather dependent” and in some ways unsafe. Detailed description can be found in (A. Orfei, M. Morsiani, G. Zacchiroli, G. Maccaferri “An Agile Receiver-Switching Solution for use with Parabolic Antennas” IEEE Antennas and Propagation Magazine, vol. 42, No. 1, February 2000).
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Fig. 2 - The agile system mounted on the antenna

2 – The final step

In order to have a complete agility system the next step is to avoid exchanging receivers in the cassegrain focus of the antenna. Up to now when one of these receivers is needed a mechanical mounting have to be done to put it on the secondary focus, so manual intervention and time spending is again a problem.

The solution we have now in progress aims to permanently mount all the secondary receivers on a circle of 700mm max in radius, slightly tilted in order to be pointed by the subreflector. Because of the limited space in the focus cabin we were forced to discard a rotating drum solution and, for the same reason, the project includes the design of a limited number of new generation receivers that cover all the bands foreseen in the future. This is why added at the agility goal we’ll have 8 broadband receivers continuously covering 4.3 to 48 GHz range. Table 1 underline the characteristic.

fo (GHz)


(cm)
WR
Fmax/

Fmin
(Fmax-Fmin)/Fo
Fmin sky (GHz)
Fmax sky (GHz)

5
5.9
187
1.35
30%
4.30
5.80

7
4.5
137
1.39
33%
5.60
7.80

9
3.3
112
1.37
31%
7.60
10.40

12
2.5
75
1.39
33%
10.20
14.20

17
1.8
51
1.40
33%
14.10
19.70

23
1.3
42
1.38
32%
19.50
27.00

31
1.0
28
1.38
32%
26.00
36.00

42
0.7
22
1.37
31%
35.00
48.00

Table 1 – New secondary focus receivers characteristic

Fig. 3 shows a top view of the layout of the future system. The usual central location, 760 mm in diameter, is devoted to ad-hoc receivers for testing or time limited experiments
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Fig. 3 - Geometrical arrangement of 8 offset feeds and a possible feed array

At the moment the electronics of the 5 and 7 GHz are ready, the 5 GHz feed system is under construction and the design of the 7GHz feed system is in progress. As it can be seen in fig. 6, showing the block diagram of the whole system, we’ll cool LNA, OMT and Polarizer for the 5 to 17GHz and try to cool everything from 23 to 42GHz. Besides the usual two circular polarization for VLBI we provide the possibility for two other IF outputs, in the case a dichroic system we’ll be available in the future to observe with two frequencies simultaneously.

In fig. 4 a lateral view is showed with one of eight feeds properly positioned in the secondary focus cabin. Note that its focus is positioned in the focal “plane” then tilted to look at the secondary mirror and this last is pointing towards it with an angle slightly less than 4 degree.
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Fig. 4 – Schematics of the geometry

In fig. 5 the block diagram with all the components except the low noise amplifiers is showed. This particular realization refers to 5 and 7 GHz receivers but the scheme will be the same for the other frequencies. There are two conversion stages shared by the two frequencies, designed in such a way to minimize cost and maintain a convenient image rejection. The two IF bands can be either 100(500 MHz or 100(1000MHz depending on which filter will be mounted at the output of this board. An RF output is also provided for monitoring or connecting microwave processing unit such that broadband analog polarimeters.
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Fig. 5 – Block diagram of the 5 and 7 GHz electronics
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Fig. 6 - Block diagram of the 8 receivers to be placed in cassegrain cabin
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