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Condition of the WIND-2 lithium release and the preliminary results of neutral wind profile in dawn thermosphere

1. Background A

In order to observe the neutral wind profile in thermosphere the sounding rocket S-520-23 was launched from Uchinoura
Kagosima, Japan on September, 2, 2007 in the experiment named WIND. By the lithium ejection system (LES) installed or
the rocket, gaseous lithium was released three times at about 230 km, 193 km, and 144 km altitude. The WIND experimen
was carried out in the evening condition, namely, the thermosphere was still sunlit while becoming dark on the ground. Being
illuminated by the sun light, the resonance scattering light of the gaseous lithium can be observed as three red clouds in the sk

Successive shapshots of the lithium clouds were taken by 4 lithium images at 4 independent ground sites of Shiomisak
Miyazaki, Uchinoura, and Amami. After having a detailed three-dimensional triangulation of those images, the neutral wind
profile in the thermosphere was clearly obtained as the motion of the lithium clouds (Yokoyama et al. 2008). In July 2011, the
WIND-2 (S-520-26) experiment is planned. Since the experience of the lithium release in thermosphere is extremely limited
(WIND experiment, 2007; US-Japan joint experiment, September 2011 (Murakami et al., 2011), the measuring technique of the
neutral wind by lithium release has not been completly established yet.

2. Ground-based observation of lithium tracers

The WIND-2 experiment will be operated in the dawn. Ground-based observations of the lithium at three sites of Uchinoura,
Amami, and Sukumo (Kochi pref.) are planned. Digital cameras (Canon, EOS KISS Digital N) without IR-cut filters will be
used with telecentric lenses and three kinds of band pass filters (each band width of 2 nm, 12 nm, and 20 nm). A main camel
with a 2 nm filter as well as a back-up with a 12 nm filter will be used at each site. Moreover, a camera with a 20 nm filter will be
also used at Uchinoura. Lithium tracers will be released from the rocket at about 230 km, 170 km, and 110 km (TBD). The third
release will be operated at a different altitude from that of the WIND experiment (2007), so as to estimate the S/N of lithium
clouds quantitatively under the same sunlit condition of the US-Japan joint experiment.

3. Preparing measurement

Preparing measurements with simulating camera condition, launching condition, and precise experiment time in the dawi
condition were carried out on September 11, November 6, and November 11, 2010. Sunlight influence on the background sk
condition was observed at Kochi University of Technology (longitude: 133Fatitude: 33.62 N, height: 60 m). According
to the preparing measurements, launch azimuth of the rocket (128.545° ), precise launch time, quantitative intensity of
background sky were investigated. Finally, whole of the observation condition was determined in detail.

4. Summary

Due to the quantitative results by the WIND experiment, if the lithium releases with their luminescence intensities of more than
1.5 MR were successfully operated, it is possible to be observed even in daytime. However, in spite of the whole of successft
operations and imaging, lithium tracers in daytime were missed and, the second experiment of the US-Japan campaign wi
postponed. Importance of the WIND-2 experiment becomes higher than before. As the WIND-2 experiment is planned in the
dawn condition, the lithium clouds could probably be observed after the releases as decreasing their S/N with changing the sk
condition into daytime. The roles of the WIND-2 experiment should be to establish the technique of lithium release experiment,
to analyze the neutral wind profile in the thermosphere, and to find out the reason of missing lithium emission in daytime lower
thermosphere. In this paper, the first result of the WND-2 experiment will be shown.
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