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Effect of electric field observed by S-520-32 sounding rocket on MSTID
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The nighttime MSTID is a plasma instability occurring in the mid-latitude F region of the ionosphere in summer. The
MSTID exhibits wavefronts aligned northwest-southeast and propagate southwestward. Numerical simulations suggest that a
key factor in the MSTID generation is the coupling between the E and F regions of the ionosphere. Electric fields generated in
the Es layer can map along magnetic field lines to the F region, modulating plasma density and further enhancing the MSTID
structures. However, there are few examples of in-situ observations of the MSTID, thus the generation mechanism remains
unclear. The S-520-32 sounding rocket was launched from the JAXA Uchinoura Space Center at 23:20 JST on August 11,
2022 to elucidate the MSTID generation mechanism. The influence of electric fields on MSTID generation is investigated
through in-situ rocket observation.

The S-520-32 sounding rocket was equipped with the rocket GNSS-TEC and the Electric Field Detector (EFD). The rocket
GNSS-TEC observed TEC from the rocket to the satellites using GNSS receivers mounted on the rocket. The results of
ground-based GNSS-TEC and rocket GNSS-TEC observations showed the same trend in positive and negative TEC areas.
Furthermore, the rocket GNSS-TEC observations revealed three peaks in the results received from a single satellite, and the
detailed electron density structure was observed. In addition, the EFD observed two orthogonal electric field components
perpendicular to the rocket axis using electrodes at the tips of two pairs of booms. The electric fields occurred alternately in
the northeast and southwest directions. The rocket GNSS-TEC and electric field were projected at an altitude of 350 km to
compare the TEC and the electric field. The results showed that the electric field occurs in the northeast/southwest direction
in the positive/negative areas of the TEC. This revealed a correlation between the TEC and the electric field.

This presentation shows a comparison of the rocket GNSS-TEC and the electric field and demonstrates the influence of this
electric field on the electron density structure.
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