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Neutral temperatures, winds, and Joule and particle heating rates in the polar lower
thermosphere during the DELTA campaign
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This paper reports on comparison of neutral temperature observed by a sounding rocket, neutral temperatures and winds |
ground-based Fabry-Perot Interferometers (FPIs), and Joule and particle heating rates from the European Incoherent Scat
(EISCAT) radar during the Dynamics and Energetics of the Lower Thermosphere in Aurora (DELTA) campaign. The S-310-
35 sounding rocket was launched from And&amp;oslash;ya Rocket Range in Norway at 0:33 UT on 13 December 2004 anc
rotational temperatures of molecular nitrogen at altitudes of 100-140 km were measured by the N2 temperature instrumer
(NTV) onboard the rocket. The observed rotational temperature, which is expected to be equal to the kinetic temperature in th
lower thermosphere, is 70-140 K higher than neutral temperature from the MSIS model above 110 km. Neutral temperature
were also observed using the auroral green line at 557.7 nm by the two FPIs at Skibotn and Kiruna. The neutral temperature
derived from the look directions closest to the rocket correspond to the rotational temperature measured at an altitude of 120 kn
The neutral wind observations from the FPI at Skibotn showed upward vertical winds and divergence of the horizontal winds
around the rocket launch time. On the other hand, the result from the EISCAT observation indicates the presence of a stron
Joule heating at 110-130 km altitudes for about 30 minutes before and after the rocket launch. It is estimated that the temperatu
enhancement by the Joule heating for 30 minutes is 50-80 K above 120 km and less than 10 K below 110 km. The particle
heating is much weaker than the Joule heating during the period. These results suggest that the observed upwelling and diverg
flow at 120 km may be caused by the Joule heating event.
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