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The Development of Circular Polarized Doughnut-shaped Beam Antenna for MMO
Kousuke Kawahara, Yukio Kamata (JAXA ISAS)

Abstract

The BepiColombo is the international cooperation between ESA and JAXA in order to explore the planet Mercury. This
mission comprises two science elements, MPO to be produced by ESA and MMO to be produced by JAXA. The MMO
communication system has two antennas for X-band telemetry and command links. High Gain Antenna (HGA) pointed by
Antenna Despun Motor (ADM) and Antenna Pointing Mechanism (APM) is normally used for communication. However,
the beam-width of HGA is so narrow that the Medium Gain Antenna (MGA) is also onboard for emergency TLM and CMD
link. The radiation characteristics of MGA are required for omnidirectional pattern in the spin plane, circular polarization
and wide frequency band (about 17%). We propose Dual-reflector Antenna consists of parabola reflector and conical
reflector as the MMO-MGA and manufactured EM-MGA last year. It provides a circular polarized donut-shaped radiation
pattern and it’s satisfied with requirements. This paper mainly reports about the electrical features of MGA and compares

computed results with measurements.
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1) Incident radiation : 11Solar
2 ) Directivity : Omnidirectional radiation
in the spin plane
3) Maximum gain
Telemetry : more than 5.9dBi
Command : more than 2.5dBi
4) Beam width : Tablel
5) Frequency band
Telemetry : 8.4GHz
Command : 7.156GHz
6) Polarization : Circular
(Right Hand Circular Polarization)
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Fig.2 Relationship between orbiter-earth distance
and direction from orbiter to the earth
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Requred Gain =70 -3.5 -1.0 0.9 25
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TLM (8.4GHz)
Required Gain -3.6 -0.1 24 43 59
[dBi]

Tablel Required gain and beam width

SPIN AXIS
+2Z

L% - ——T7150MHz
- | —— 8400MHz

Fig.3 Required gain and directivity
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Fig.8 Dimensional drawing

Fig.9 EM-MGA overview
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Fig.11 Axial Ratio versus frequency
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Fig.12 Radiation pattern at 7150MHz
in the spin plane
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Fig.13 Radiation pattern at 8400MHz
in the spin plane
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