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/ Abstract \

We present a new design of the hat-fed reflector antenna for satellite communications in the Ku-band (10.75-14.50 GHz), where a low retlection
coefficient, high gain, low sidelobes and low cross polar level are required. The hat feed has been optimized by using the Genetic Algorithm (GA)
through a commercial FDTD solver, QuickWave V2D, together with an own-developed optimization code. The Gaussian vertex plate has been
applied at the center of the retlector in order to improve the retlection coetficient and reduce the far-out sidelobes. A parabolic reflector with a ring-

shaped focus has been designed for obtaining nearly 100% phase etficiency. The antenna’s reflection coetficient is below -17 dB and the radiation

patterns satisty the M-x standard of sidelobe level envelope for earth stations over a bandwidth of 30%.
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Hat feed antenna optimization Optimization results
* QuickWave V2D was called by the GA to optimize the hat feed. *The retlection coetticient is <-17 dB in the band.
* The optimization goals are minimized reflection coefficient and *The efficiency 1s <2.5 dB in the band. ‘
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Cross section of the optimized hat feed Simulated co-polar radiation patterns in
N and the manufactured prototype the ¢ = 45" plane
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Gaussian vertex plate Reflector radiation pattern measurement
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» Reduces multiple reflections between reflector and feed. The hat feed was measured in anechoic chamber. with 2 53 cm
» Improves the reflection coefficient. diameter ring focus reflector antenna (py = 6.8 mm).
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* Less diffraction at the hat edge reduces the sidelobe levels. The co- and cross polarization in the 45 degree plane is presented
. | | | | | with the sidelobe envelope requirements for earth stations according
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Gaussian vertex plate on Simulated and measured reflection coetficient S {
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Gaussian vertex plate.

Hat-fed reflector antenna under test. .
Measured and simulated co- and cross polar
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