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Analyses of thermospheric neutral wind profile by TMA trail and comparison with
ground-based observations during DELTA-2 campaign
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1. Introduction

DELTA (Dynamics and Energetics of the Lower Thermosphere in Aurora)-2 rocket campaign was carried out in auroral-zone
lower thermosphere in Norway on January 26, 2009. TMA (Tri-Methyl-Aluminum) was released from the S-310-39 sounding
rocket, and lower thermospheric neutral wind profiles were investigated in three-dimensional coordinates by triangulation anal
yses of TMA tracer, so as to obtain vertical wind components.

2. Observation

Ground-based observations of TMA were carried out at Andoya (Norway), Tromso (Norway), and Abisko (Sweden). The
sounding rocket was launched at 0:15 UT from ARR (Andoya Rocket range) to the geographical North. TMA cloud was gener-
ated from 190 s after the launch (at the apex about 140 km) in the down leg as a dotted line sequentially controlled by a valve
The TMA cloud was imaged at Abisko and Tromso for about 25 minutes. Although distance between TMA tracer and Tromso
ground-based observation site was about 200 km, simultaneous observations by EISCAT radar, FPI, meteor radars, and all-s
cameras were operated in Tromso region. Auroral breakup was observed at 0:27 UT as electron density enhancement by EISC,
radar, and auroral arc travelling from South to North was observed by all-sky camera at Tromso.

3. Neutral wind analyses

Thermospheric neutral wind profile just after the TMA release was obtained, where the TMA parches were successfully an-:
alyzed in three-dimensional coordinates in an altitude range from 122 km to 134 km. After this analysis, the TMA trail was
analyzed in meridional and zonal components in an altitude range from 89 km to 134 km, with an assumption of the horizonta
wind. Difference of the wind profile in time was obtained per each 1 minute for about 10 minutes, with estimating precise
analytical errors (Morinaga et al., 2010). Here, the TMA cloud was analyzed with high temporal resolution with an interval of
20 seconds.

4. Comparison with ground-based observations

Simultaneous observations and analyses of all sorts the ground-based instruments were carried out by the DELTA-2 campai
team. Analyzing horizontal wind component obtained by TMA trail, if was confirmed that each peak altitude of meridional
and zonal components decreased gradually. Detailed temporal variation of the neutral wind profile by TMA tail analyses has
been seldom reported before and hance it is very significant. While, vertical neutral wind was changed just before and after th
auroral breakup, according to Tromso FPI result. Therefore, auroral breakup was likely affected on thermosphere. Based on ol
previous analyses, neutral wind profile by TMA trail was carried out again with high temporal resolution, verifying the effect
on thermosphere by comparison with simultaneous ground-based observation data in the DELTA-2 campaign, near the auror
breakup, will be presented in this talk.

Reference:

Morinaga, T., Yamamoto, M.-Y., Kurihara, J., Larsen, Miguel F., Oyama, S., Nozawa, S., Ogawa, Y., Abe, T., Watanabe, S.,
DELTA-2 campaign: consideration about accuracy of TMA neutral wind analyses and temporal variation of the wind profile,
JpGU 2010, PEM025-15, Makuhari, in Japanese, 2010.
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