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The RIDE Rocket Campaign: Elucidating the Generation Processes of Mid-
Latitude Sporadic E Layers
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On July 15, 2025, at 12:00 JST, the sounding rocket S-310-46 was launched from the Uchinoura Space Center of the Japan
Aerospace Exploration Agency to conduct in-situ observations of the daytime sporadic E layer. This rocket experiment was
part of the RIDE (Rocket Investigation of the Daytime E-region) campaign, which integrates sounding rocket measurements
with ground-based observations such as ionosondes and a three-dimensional numerical model of metallic ions, with the aim
of elucidating the generation processes of the sporadic E layer. Although the occurrence of sporadic E layers can be detected
from ground-based observations using radio waves, understanding their generation mechanisms requires measurements of
the winds and electric fields that drive the metallic ions, as well as the surrounding neutral atmosphere, plasma environment,
and associated electric currents. To address this, the sounding rocket carried out direct in-situ measurements of both
the neutral atmosphere and plasma. The RIDE rocket carried seven scientific payloads. These include the Neutral Mass
Spectrometer (NMS), Neutral Density and Wind Instrument (IOG), Ion Velocity Analyzer (IVA), Impedance Probe (NEI),
Fast Langmuir Probe (FLP), Electric Field Detector (EFD), and Magnetometer (MAG). Ground-based observations included
an ionosonde network consisting of four stations of the National Institute of Information and Communications Technology
(NICT) and additional ionosonde receivers installed in Miyazaki, Beppu, Aso, and Kuroshio Town, a VHF receiver network
operated by the University of Electro-Communications and collaborators, the GEONET GNSS receiver network operated by
the Geospatial Information Authority of Japan, and a metallic ion lidar operated by the National Institute of Polar Research.
By comparing these comprehensive observational data of the sporadic E layer with numerical simulations, including the
whole atmosphere model GAIA and a three-dimensional metallic ion model, we aim to clarify the generation processes of
the sporadic E layer and contribute to the development of forecasting methods for Es layer occurrence.
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