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Research on Magneto Window Antenna for Improving Propagation
Characteristic of Electromagnetic Wave in Plasma Sheath
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Abstract ; The communication blackout, caused by plasma sheath around a hypersonic vehicle flying in atmosphere is a
problem to aerospace vehicles. A magneto window will be formed when a static magnetic field is applied to plasma sheath,
and it can be used to reduce the attenuation of right circularly polarized wave in the sheath. The best way to build the
magnetic window is by use of superconductive devices. However, there are some problems such as heavy weight and
complex structure in use for superconductive devices to generate a magneto window. In this paper, an integrated concept,
i. e. magneto window antenna, is proposed. A circular polarized GPS antenna is designed according to this concept. The
antenna patch was made of copper and the ground plate is made of rare earth magnet NdFeB. The magnet will work as a
part of antenna and be used to produce a strong magnetic field for magneto window as well. Radiation pattern and magnetic
field intensity surrounding the antenna are analyzed by numerical simulation. It is shown that the attenuation of right
circularly polarized wave through plasma sheath is reduced obviously.
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Fig.1 Sketch map of magneto window antenna
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Fig.2 Circularly polarized microstrip antenna
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Fig.7 Magnetic field vs distance
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