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Electric field Observed during Nighttime Medium Scale Traveling Ionospheric
Disturbance Occurrence by S-520-27 Sounding Rocket
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The phenomena of propagation of electron density fluctuations are known as the Traveling Ionospheric Disturbance (TID).
The TID with short periods of 30 minutes to 3 hours is called the Medium Scale TID (MSTID). The MSTID occurs during the
day or night. This presentation will discuss the nighttime MSTID. The wave structure of the electron density in the nighttime
MSTID in the Northern Hemisphere extends in a northwest-southeast direction and propagates in a southwest direction. In
addition, the DMSP satellite observation shows that the electric field is perpendicular to the electron density wave structure
(Shiokawa et al, 2003). The Perkins instability has been proposed as the generation mechanism of the MSTID. However, it
cannot explain the growth rate and the propagation direction. In contrast, simulations revealed that the interaction between
the ionospheric E and F regions through the Earth’s magnetic field lines plays an important role (Yokoyama and Hysell,
2010). Therefore, on July 20, 2013, S-310-42 and S-520-27 sounding rockets were successively launched from Uchinoura
Space Center in Japan to simultaneously observe the E and F regions connected by the Earth’s magnetic field lines. In this
study, the electric field observed by S-520-27 is analyzed to investigate the contribution of the electric field to the MSTID
generation mechanism. This rocket was launched when the electron density structure in the northwest-southeast direction
was occurring. The electric field of the northeast direction was observed in the low electron density regions and the electric
field of the northwest direction was observed in the high electron density regions. The electric field was generated not only
perpendicular to the wave front but also parallel to it. In this presentation, we will explain the relationship between the
electron density structure and the electric field.
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