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OH2AUE

Feedhorn for the OH2AXH EME antenna.

The antenna at OH2AXH is an ex-radar dish originally used at S and X-band. The basic dish is 4.5 m in diameter and has been extended to 6.4 m with aluminium mesh. 

The surface accuracy is sufficient for 5.7 GHz, and is useful for improving the dish G/T at X-band.The feed designed for this dish at 5.7 GHz needs to be optimized for the 0.3 f/D of the extended dish. 

The choke ring is designed to be adjustable ( i.e. the distance from the feedhorn aperture ) for optimal feed of different f/D ratios. The feedhorn is manufactured from standard 39 mm inner diameter solid copper tubing. This size is used extensively as coaxial air dielectric feedline for broadcasting purposes with the centre line supported with PTFE struts. The waveguide length is approximately 4(g long. The horn could be shortened significantly, but in this construction the interaction between adjustments is minimal. There was no particular reason to save length in the design anyway and the extra length provides for mechanical fixture solutions to the dish feed struts. 

The probes are manufactured from female SMA flange connectors. These are of the variety that have extended PTFE dielectric. The shortening factor of the insulation is compensated for empirically during pin length alignment. The PTFE dielectric also tends to increase bandwidth. The SMA connector is located in the centre of the first electric field, i.e. a quarter wave from the back short. 

Three tuning screws are located another quarter wave from the connector and are spaced at (g/8 for matching purposes. The two SMA connectors are set at +-45 degrees from perpendicular when the horn is used for circular RHCP/LHCP operation. 

The 10 delay screws are inserted when operating in the circular mode and are aligned for optimal circularity, i.e. minimal ellipticity. The tuning process is slightly tedious, but well worth the trouble and almost ideal operation is achievable with this very simple solution familiar from the W2IMU/VE4MA design. Polarisation alignment can be carried out with a signal source, detector and suitable linear polarity TE10 antenna e.g. horn. Ellipticity can be measured by rotating either horn and noting variation due to polarisation angle on the detector. 

The scalar ring is best aligned by making cold sky/sun noise level comparison measurements. Again, this is a tedious, but fruitful operation and will result in best G/T for the EME antenna. 

It is also best to align the preamplifier if field tunable using the same cold sky/sun comparison method as virtually all ultra low noise preamplifiers have very poor S11 input matching. This is especially the case where the VLNA has been tuned with a PANFI or noise figure meter. In this case the assumed source impedance is 50 ohms and the electrical length of the distance from the source load to the VLNA is very often not the same as between the antenna feed horn ( tuned to optimum matching with 50( instruments ) resulting in non-optimal matching and thus poor noise temperature characteristics. This can be verified by testing the effect of varying the interconnecting line length.

For circular waveguide operating in the lowest mode ( TE11 ):

(cTEnm =  2(/P’nm,
P’nm = J’n = 0 mth zero

Jn is the Bessel function of the nth order ( ’ designating differential )

· P’nm ( TE11 ) = 1.841


Thus the cutoff wavelenth ((c ) is:

· (c  ( TE11 ) = 2(a/1.841 = 3.41a, 
a = inner radius of circular waveguide

Our centre frequency of operation is 5760 MHz and so;

(0 ( m ) = c0  ( m/s ) / f0 ( Hz ) = 300/5760 ( m ) = 0.0521 m = 5.21 cm 


(g = (0 / SQRT ( 1 – ((0 / (c )2)

Thus, for an inner radius ( a ) of 39 mm we get:

(c ( 39 mm ) = 66.5 mm for which the (g = 83.8 mm

· (g /2 = 41.9 mm

· (g /4 = 21.0 mm

=> (g /8 = 10.5 mm
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