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How are STARLINK satellites useful for monitoring variations in the upper at-
mosphere?
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The upper atmosphere is located at the top of the Earth’s atmosphere, approximately 100 to 1000 km above sea level. It can
be considered a transitional region where the Earth’s atmosphere changes into the solar-terrestrial system. Part of the atmo-
sphere is ionized by ultraviolet and X-ray radiation from the sun, resulting in weakly ionized plasma, which is why it is also
called the ionosphere, but the degree of ionization is only about 0.1 percent at most. Most of the upper atmosphere comprises
extremely thin but electrically neutral components. Difficulties in studying the upper atmosphere are often due to a lack of
knowledge about this neutral part of the atmosphere. On the other hand, the upper atmosphere is also a region where satellites
fly. With the recent progress in space development, the number of artificial satellites launched has drastically increased. In
particular, the US company SpaceX has launched many STARLINK satellites for Internet communication. We can find over
6,000 orbital objects named "STARLINK?” in the database. This time, we focused on the STARLINK satellite and tried to
detect variations in the upper atmosphere from the time variations in the satellite’s orbital elements. We are finding variations
owing to the increase of the neutral atmosphere in response to recent geomagnetic storms (or, in some cases, not in response
to geomagnetic storms). Attempts to detect neutral atmospheric density from satellite orbital variations are not very new.
However, we believe that by utilizing a large number of highly homogeneous satellites, we would be able to improve the
accuracy and time resolution. In the presentation, we will discuss what can be seen from the data and the possibility of this
study.
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