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Initial analysis of the electric field in the ionosphere at the onset of the Es layer
observed by the S-310-46 sounding rocket
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The sporadic E layer (Es layer) is like a cloud of metal ions that appears suddenly in the E layer at an altitude of around
100 km. The emission of the Es layer causes radio waves to be reflected at an altitude of around 100 km, reaching further
than expected, which contributes to interference. The formation process of the Es layer is not yet understood. To understand
the formation process of the Es layer, the S-310-46 sounding rocket was launched from the Uchinoura Space Center at 12:00
(JST) on 15 July 2025.

The electric field is one of the important parameters that affect metal ions. In this rocket experiment, the electric field in
the ionosphere during the generation of the Es layer was observed by the Electric Field Detector (EFD). The EFD observed
the potential at each of the electrodes at the tips of the two antennas. The electric field is derived by dividing the potential
difference by the distance between the electrodes. The measurement frequency is DC-40 Hz, the distance between electrodes
is 4 m and a total of four antennas are mounted so that two pairs are orthogonal to each other. In this rocket experiment, three
of the EFD’s four antennas were deployed and observations were made with those three antennas. For the one pair of antennas
that were successfully observed, periodic fluctuations in the electric field were observed with a period of about 10 seconds.
This electric field is mainly composed of the induced electric field generated when the rocket crosses in the geomagnetic
field. The period of observed electric field coincides with the rocket spin period. Therefore, the rocket spin period is longer
than predicted. In this presentation, we present the results of the electric field observed by the EFD on the S-310-46 sounding
rocket and an analysis method that considers the effects of unanticipated events.
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