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Science with Lunar Low-Frequency Radio Interferometry: Solar System and
Planetary Science
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Non-thermal radio emissions in the low-frequency range below several tens MHz provide a means of understanding the
magnetic activity in the stellar and planetary magnetosphere, as well as sensing the plasma density in the propagating media.
Because of shielding by the Earth’s ionosphere, spacecraft have been used to observe radio waves below 10 MHz. On the
other hand, low-frequency radio waves require longer antenna elements, making it difficult to increase the aperture size
of the radio antennas mounted on a spacecraft. For this reason, low-frequency radio telescopes on the lunar surface and
radio interferometry using formation flights of spacecraft have been considered as future tools of the low frequency radio
astronomy.

A feasibility study (FS) to realize a lunar low-frequency radio interferometer is currently underway. In this presentation,
we will describe the scientific objectives for solar system and planetary sciences which will be addressed by the future lunar
low-frequency radio interferometer.

The FS targets a prototype antenna to be carried on a lander and a prototype interferometer with several self-standing
antenna units. The main observation targets in the solar system are non-thermal radio sources from the Sun, Earth, and
Jupiter. These radio sources have been studied for many years, and the prototype antennas will be used to evaluate their
influence on weak radio wave observations from distant radio sources. On the other hand, the seamless frequency band
across 10 MHz and the long-baseline interferometer with Earth’s stations are expected to provide new insights on solar
and planetary radio emissions. The prototype interferometer will also enable observations of the structure and temporal
variation of the lunar ionosphere. The formation of the ionosphere is related to the interaction of the Moon with charged
dust and plasma and is expected to provide knowledge related to the lunar environment and science. When a high-sensitivity
interferometer with many antenna units is realized in the future, it will be possible to obtain information on lightning activity
in planetary atmospheres, auroral radio emissions of ice giant planets, the magnetic activity of stars with habitable planets,
and exoplanet radio emissions.
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