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PHYSICAL THEORY OF DIFFRACTION/BACK-FEED CURVED REFLECTOR

ANTENNA/RING FOCUS ANTENNA

Nowadays, space and geo-information technology and their applications have
had a growing importance in many aspects of country development for both direct and
indirect approaches such as satellite communication, distance learning via satellite,
natural resource observation and climate forecasting, medical and economical
development, demonstration and science experiments via satellite, etc. These can
increase capability for development and to compete with the competitive countries
and neighboring countries. The satellite has been widely used in space technology
such as GEO satellite (Geo-Stationary Orbit Satellite) and LEO satellite (Low Earth
Orbit Satellite). Since LEO satellite moves at a very high speed, therefore, the linkage
time required for earth station-satellite communications is limited. It is well known
that a shaped reflector antenna has been used in LEO satellite. However, shaping the
reflector to the desired shaped-beam becomes complicated. This vyields a
discontinuous surface and more complicated manufacturing process. To overcome
these limitations, this research proposes a back-feed curved reflector antenna using
ring focus feeding. A backscattering technique is used with the main reflector to
achieve broad-beamwidth for earth coverage. Moreover, this approach is fruitful for

high-gain antenna applications, especially for Wireless Local Area Network (WLAN)



large-scale indoor base station. For analysis and design, a physical theory of
diffraction (PTD) is utilized in this research. To validate the proposed concept, a
back-feed curved reflector antenna using ring focus feeding will be designed based on
the developed PTD analysis tool. The antenna will be implemented and experimented

to validate the developing analysis tool.
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