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Coupling between upper and middle atmosphere in the polar region using a
multi-beam LIDAR and multiple instruments
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We conducted observational studies of the uﬂper mesosghere and lower
thermosphere which is the transient region between the earth atmosphere and the space with the
multi-beam lidar, EISCAT radars, a photometer, a millimeter-wave spectrometer, and a digital camera
operated at Tromsoe (69.6 deg N, 19.2 deg E). A new receiver system utilizing a 60 cm telescope was
developed and installed into the multi-beam lidar: this addition enabled us to observe temperature,
wind velocity, and sodium density with 3 times higher signals along the vertical direction. We
obtained new findings based on (1) a detailed investigation of the formation of an additional sodium

density peak at altitudes of 79-85 km below the main peak of the sodium layer by using sodium lidar

and all-sky imager (OH) data, (2) an investigation of 630 nm emission timing by using photometer
and spectrograph data, and (3) an investigation of change of the turbopause altitude over 25 years
from 1996 to 2021 by using MF radar data.
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