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Phased Array Feeds for Reflectors
This thesis presents a general study on PAFs for paraboloidal reflector antennas. An efficient and versatile numerical simulation model has been developed which can be used to perform various parameters studies.
Reflector antennas that use single element feeds are faced with a limitation and cannot radiate in a single direction in given time. This is a constraint as it offers a little capacity of beam balancing, instead of mechanical feed displacement or steering of the entire antenna structure. This apart, reflectors have the option of being fed by a couple of antennas hence producing highly directional beams. 
A potential application for PAFs in downlink satellite communication links is the ability of a ground station to simultaneously resolve several satellites lying on the geosynchronous Earth orbit (GEO).
An illustration is given on various aspects such as beam steering and different beam forming techniques by using an example 15-element dipole array PAF. An initial study was conducted regarding the possibility of reducing receiver costs by including passive elements in the array feed.
The possibility of reducing array receiver costs by utilizing passive elements is investigated. Here, it was found that more array elements are not always preferable, as the increase in receiver noise caused by a large number of receiver chains could dominate the overall system sensitivity. While this thesis has not been devoted specifically to a single design and design goal, the developed model can be used in future projects for modelling PAFs and array antenna in general. Finally, a detailed investigation on the various trade-off between system gain and overall sensitivity shows that these effects are not always intuitive. Here, it was also demonstrated that when scanning only a single plane is required, linear array generally perform well. The thesis is concluded below with some recommendations for possible future projects.
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