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Grand challenge of understanding the MTI coupling processes until the 2030s in

the MTI subcommittee
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The Earth’s atmosphere is classified into the troposphere, stratosphere, mesosphere, and thermosphere by the height profile
of temperature, and a part of upper mesosphere and thermosphere is ionized by solar X-ray and extreme ultraviolet (EUV)
radiation and high energetic particles from the magnetosphere. This atmospheric layer is called the ionosphere, which is
composed of weekly ionized plasmas. Among the atmospheric layers, the mesosphere-thermosphere-ionosphere (MTI) re-
gion is strongly influenced by atmospheric waves propagating from lower atmosphere in addition to solar activity. Further,
at high latitudes, the MTI region is strongly coupled to the magnetosphere, which supplies energetic particle precipitation
and electromagnetic field carried by field-aligned currents. A part of polar electric field penetrates to the equatorial iono-
sphere. Therefore, to understand physical processes of various kinds of phenomena observed in the MTI region, we need to
perform an integrated analysis of different types of data obtained from ground-based and satellite observations and global
atmosphere-ionosphere coupling models by mixing wide knowledge of meteorology, space physics, radio frequency engi-
neering and atmospheric chemistry. To accomplish such objectives, the MTI subcommittee has held an MTI meeting every
year since 1998 to provide good opportunity to share recent research trends of physical and chemical processes in the MTI
region and coupling process to other regions with researchers of different fields and to lead to more efficient and effective
research activities. In recent years, the characteristics of spatiotemporal variation of fine structures of the MTI region have
been clarified due to the enhancement of ground-based observation network such as numerous GNSS receiver networks and
optical observations and the improvement of the global atmosphere-ionosphere coupling model. On the other hand, research
fields have been subdivided, making it difficult to grasp the status and direction of individual research. Under this back-
ground, the MTI subcommittee proposes to hold an MTI meeting focusing on four research themes to be carried out over
the next 10 years: 1. Coupling process with the lower atmosphere, 2. Spatiotemporal variation of electric fields and currents
generated in the thermosphere and ionosphere, 3. Coupling process with the magnetosphere, and 4. The response of the MTI
region reflected in the neutral and plasma density changes. Through such activities, the MTI subcommittee aims to enhance
collaboration with researchers in various fields and to training young researchers and graduate students so that they can play
an active role in various fields including the MTI research field. In this talk, we will describe future plans and prospects for
understanding the MTI coupling process by the 2030s in the MTI subcommittee.
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