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Effects of intrinsic magnetic fields on the planetary magnetosphere/ionosphere
environment based on comparison of Mars and Earth
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The space environment around the planet (planetary magnetosphere/ionosphere
environment) greatly differs depending on the intrinsic magnetic field strength. In this study,
based on the comparison between the Earth and Mars, we investigated how the space environment and
atmospheric outflow mechanisms change with the planetary magnetic field strength. The results show
that the type of magnetic storms that efficiently cause the atmospheric outflow from Earth is those
driven by corona mass ejections, and that atmospheric ion escape from the low-altitude ionosphere
often occur during magnetic storms. Our statistical study also clarified the mechanisms that causes
cold ion outflows from Mars. Based on global simulations, it is also revealed that the important
controlling factor of the atmospheric escape from a Mars-like planet is the relative strength of the

magnetic pressure due to the planetary intrinsic field to the solar wind dynamic pressure.
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