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Phased array feed for reflector antennae
An optical imaging system has the size of the light-gathering aperture as the best spatial resolution that can be achieved. Normally, the limit is not approached at optical wavelengths. However, in radio astronomy this is what is used in the definition of the primary beam of the telescope.  Practice has it that the airy disk is mainly associated with diffraction because of a circular aperture and the sensitivity pattern of a parabolic reflector that is illuminated uniformly. It is established that to have lots of gain at there exists an inverse relationship between the diameter of the diffraction pattern and aperture size. In this regard therefore, large antennas are present more benefits even though they possess a small 
At their focus, radio telescopes normally have a single feed horn. The design facilitates the telescope’s ability of receiving signals incident along the optical axis. It is provided that a feed horn is an antennae in itself as it efficiently couple free space radiation into a wave guide. In the process, it eventually imposes its own response pattern on the telescope. It is on record that feed horn’s sensitivity to radiation is lesser when the radiation comes from the edge of the dish as compared to when it comes from the center. For there to be uniform illumination, there must be an infinitely rapid cut-off that is unphysical. There must be a balance as regards to efficiency and spill-over and side lobes.  
Phased array feed for reflector antennae with sensitivity similar to single feed systems can be built. Its structure is in a way that a single dish has one pixel. With such, its capacity is limited to recording the total power that is captured within its primary beam. While making an image, the single beam has to be pointed in varied directions and plotting of the measurements done on a sky map. In the event that the primary beam shape is known, there is possibility of mosaicking over a given field with near sensitivity that is uniform. In essence, overall resolution setting is done by the diffraction limit.
