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On the generation mechanisms of periodic electron injection observed in Martian
crustal remanent magnetic fields by MAVEN and MGS
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Mars has no global intrinsic magnetic field like the Earth, but it has inhomogeneously distributed crustal remanent mag-
netic fields. In such an environment, a complex magnetosphere is formed by the solar wind interaction with these localized
crustal magnetic fields and with the upper atmosphere of Mars. It is known that closed magnetic field lines are formed above
the strongly magnetized regions, as indicated by trapped electrons observed on closed magnetic field lines. Provided that
electrons with broad energies are locally and impulsively injected onto closed magnetic field lines, the energy-dependent
gradient and curvature drift motions will lead to energy-time dispersed electrons at a fixed observer distant from the source.
The local and impulsive electron injection was measured by the Mars Atmosphere and Volatile EvolutioN (MAVEN) mission,
and it has been reported that the energy-time dispersed electron signatures sometimes occur periodically for multiple times
in succession. However, the characteristics and generation mechanisms of periodic electron injection have not been fully
clarified yet. In this sturdy, we investigate characteristics of these periodic electron injection observed in the crustal remanent
magnetic fields of Mars using the solar wind electron analyzer (SWEA) and magnetometer (MAG) onboard MAVEN, and
the electron reflectometer (ER) and magnetometer (MAG) onboard the Mars Global Surveyor (MGS). At the time of writing,
we have identified hundreds of cases of the periodic electron energy-time dispersion events from the MAVEN and MGS data.
We will discuss upstream solar wind conditions, seasonal dependence, and geographic dependence based on statistical results
derived from a large amount of the MAVEN and MGS data, thereby gaining insight into their generation mechanisms.
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