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Observation of a thermospheric neutral wind profile by WIND-2 Lithium release
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1. Introduction

On January 12, 2012, observation of resonance scattering light of Lithium was carried out by using the S-520-26 sounding
rocket of JAXA at Uchinoura space center, Kagosihma. Purpose of the experiment was to establish the rocket-borne Lithiun
Ejection System (LES), to measure the thermospheric neutral wind profile by ground optical observation of the Lithium tracer,
and to estimate precise S/N for Lithium tracer observation in daytime for a future rocket campaign in equatorial thermosphere.

2. Ground-based observation

In order to detect the Lithium clouds in dawn sky, Canon digital cameras EOS Kiss Digital N with a Lithium BPF (band
pass filter: center wavelength 670.8 nm, and band width 12 nm or 20 nm) and EOS X4 (with a 2 nm BPF) as well as video
cameras of Watec Neptune-120 (with a 12 nm BPF) were used by a Japanese team. Clemson University team, U.S., used Nik
digital cameras D-90 (with a 12 nm BPF) and D-700 (without a BPF) for their cooperative observations. Since commercially
available digital cameras are insufficient for our purpose because the lack of red sensitivity near 670.8 nm due to the influence
an infrared (IR) cut filter, we had prepared these cameras with being removed the IR cut filter, therefore, snapshots of Lithiun
tracer were successfully taken at three sites by careful setting of these cameras with the same azimuth and elevation angles. T
cameras of U.S. team were operated by an autopilot software (Solar Eclipse Maestro) on Mac PCs, so we could not operate the
manually with a desired condition.

3. Result

The S-520-26 rocket was launched under the azimuth and elevation conditions of 123.5 and 75 degrees at 05:51:00 JST ¢
January 12, 2012. The rocket reached an apex of 298 km at 277 s after the launch (X+277 s) and the first and second Lithiut
releases were to be operated at an altitude of 228 km at X+406 s and at 176 km at X+446 s, respectively. The third Lithiurr
release was operated at 145 km altitude at X+464 s. Unfortunately, by a malfunction of equipped LES, the first and secon
releases could not be confirmed as planned, but for the third release, red monochromatic light of 670.8 nm was confirmed as
resonant scattering Lithium emission by sunlight in the lower thermosphere. The third Lithium tracer was successfully observec
by all cameras at the three observation sites.

The experiment was successful with taking Lithium emission in the lower altitude range of 100 km or less than the WIND-1
experiment in 2007. It was demonstrated that the Lithium release technique can be applied to measure the neutral wind spe
down to near the mesopause altitude level (76 km). It was the first case that we successfully obtained the Lithium emission b
the digital cameras with a 2 nm BPF, that were developed for Lithium observation during the daytime, namely, the camera with
the narrow width in wavelength enables us to take snapshots for a long period up to about 40 minutes after the release.

4. Summary

In this study, a preliminary analysis of triangulation was carried out by using the observed snapshots by the 12 nm filterec
cameras with an enough number of background stars. In case the number of background stars appeared in the low elevation s
was not enough for the triangulation process, there is a possibility to increase the analytical error. On the other hand, in case of r
enough background stars at the same snapshots of Lithium any more, a difficult analysis by using snapshots of Lithium emissic
without enough background stars as well as nighttime star-field images taken in advance, before the Lithium release, is require

In this paper, we will show the current status of the analysis by the both methods and discuss about the possible cause of LE
malfunction for the first and second releases, compared with some reference datasets obtained from on-board instruments.
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