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We will present comparison results of neutral temperature and ion temperature based on simultaneous observations conduct
at Tromsoe (69.6deg, 19.2deg). In the polar lower thermosphere even at 105 km, the neutral temperature may not be equal to t
ion temperature because of the energy input from the magnetosphere. Joule heating, auroral particle heating, and the electron-
heat exchange can contribute to heating of the ion and/or neutral particles. If we can derive the temperatures with good accurac
we would evaluate contributions of the heat sources quantitatively. As far as we know, comparison of the neutral temperatur
obtained by LIDAR with the ion temperature by Incoherent Scatter (IS) radar has never been conducted except for the case stuc
made by Nozawa et al. (JGR, 119, doi:10.1002/2013JA019520, 441-451, 2014).

Our group has conducted observations of the neutral temperature between about 80 and 110 km with the sodium LIDAF
at Tromsoe since October 2010 for 5 winters. Up to now, we have obtained temperature and sodium density data for abot
2800 hours and about 1700 hours of wind data. For five winter observational seasons between 2010 and 2015, simultaneo
observations of the sodium LIDAR and the EISCAT UHF radar were conducted for 44 nights: about 160 hours of simultaneous
observational data are available. By using these simultaneous data sets, we have compared ion temperature values with neu
temperature values. Data with an altitude resolution of about 3 km as well as with temporal resolution of 10 min or 20 min are
used for comparison.

Incoherent Scatter (IS) radar measurements in the E-region (i.e., in the lower thermosphere) during dark intervals suffer fron
lack of ionization. At high latitudes, the particle precipitations from the magnetosphere often provide enough ionization in the
E-region for derivation of physical parameters with IS radar measurements. Reliability of the derivation of ion temperature undei
such a condition, however, is never evaluated as far as we know. Under relatively geomagnetically quiet conditions, we havs
obtained good agreements between the ion and neutral temperature values. On the other hand, on some occasions, the ion t
perature values are systematically lower than neutral temperature values for several hours, implying either derivation ways of io
temperature or neutral temperature would be incorrect. The accuracy of the sodium LIDAR measurements becomes worse wi
increasing height above the sodium layer peak (say 95 km), while the accuracy of the IS radar measurements mainly depend
the amount of electron density. We have investigated possible causes of the discrepancy considering auroral particle precipitatic
effects, the pulse scheme used in the EISCAT radar measurements, model values used in IS spectrum fitting procedures, be
directions, and the strength of the electric fields.

We will show comparison results, and discuss the reliability of ion temperature values obtained by IS radar measurement
in the E-region during winter night intervals. Furthermore, we will present results of evaluation of Joule heating in the lower
thermosphere.
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