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Lower thermospheric wind dynamics during geomagnetic disturbance intervals using
data from EISCAT and FPI (2)
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Solar-Terrestrial Environment Laboratory (STEL) and National Institute of Polar Research (NIPR) have conducted observa.
tions with the European Incoherent Scatter (EISCAT) radars under collaborations with ground-based optical instruments, an
rockets at Tromsoe, Norway (698, 19.2E). Our understanding has not yet reached sufficient maturity, and there are numer-
ous issues to be studied. In particular, for understanding the Magnetosphere-lonosphere-Thermosphere coupled system, it
essential to study effects of high-energy particle precipitatiobkeV) and electric field penetration from the magnetosphere on
the wind/temperature variability in the lower thermosphere. The scientific objective of this presentation is quantitative under-
standing of the causality to produce variations in the wind by estimating the heating rate, the Lorentz force, and the acceleratio
rate of the wind.

An initial result was already reported at the JpGU Meeting in May 2010 regarding a simultaneous measurement with the
EISCAT radar, a Fabry-Perot interferometer (FPI; 557.7 nm), an all-sky camera (557.7 nm), and an all-sky digital camera in 2€
January 2009. An abrupt enhancement of the auroral emission intensity was observed southward from Tromsoe by about 100 k
following an auroral breakup occurred at 00:23 UT. In two minutes, vertical component of the neutral wind velocity measured
with the FPI became 17 m/s (positive upward) though the value was nearly zero for most of the experiment interval. While the
zonal wind velocity was almost stable, the meridional wind fluctuated between -22 and -88 m/s (negative southward) when the
vertical speed showed such a large upward motion. The Joule/patrticle heating rate and the Lorentz force term were calculate
using the EISCAT radar data in order to estimate the wind acceleration rate. Comparison between the estimated and the FF
measured wind acceleration rates suggested that the estimated value was smaller than the measured one by more than one o
However, the result of the comparison study might be variable because the height region to be employed for the compariso
study was ambiguous in the previous presentation. To do more quantitative comparison, we need experimental information c
the emission height.

This study develops two methods to estimate the emission height of 557.7 nm using the observed data. One is applicatio
of the proportionality between the production rates of the ionization and excitation processes. This method corresponds to a
assumption that the emission height is equivalent to the height where the electron density has a peBkragite. Two is
application of the quenching effect on the excited atomic oxygen 680 he life time of O{S) is theoretically predicted as
about 0.8 seconds, but decreased by the quenching effect. The time deviation from 0.8 seconds includes information on tt
emission height because of the height profile of the neutral density. Photometer data (427.8 nm and 557.7 nm) sampled at 20 t
are employed for this method. These two methods suggest that the emission height is located between 100 and 140 km wh
the FPI-derived winds show notable variations as mentioned above. According to the emission height estimated, the calculate
acceleration rate is still smaller than the observed one by 1-2 orders. The presentation will report more quantitative results tak
ing into account effects of the emission height. Horizontal distance from region where the electromagnetic energy is mainly
penetrated can be also an important parameter to understand the lower-thermospheric wind variations. At night of 26 Janua
2009, a Japanese sounding rocket was launched to conduct the neutral wind measurement with trimethyl aluminum (TMA). Th
TMA measurement was carried out more poleward from the estimated energy source region than the FPI. The comparison stuc
between results from the TMA and FPI will be given in the presentation.
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