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1. WIND sounding rocket experiment

On September 2, 2007, S-520-23 sounding rocket was launched from Uchinoura, Kagoshima, Japan. In the rocket experime
named WIND, Lithium (Li) gas was released from on-board LES (Lithium Ejection System). The purpose of the experiment is to
obtain thermospheric neutral wind profile by triangulation of an artificially illuminating Li clouds in thermosphere by resonantly-
scattering light in sunlit condition. Li gas, 130 g each, was released at each altitude (232 km [L1], 193 km [L2], and 143 km
[L3]) and emission at wavelength of 670.8 nm was successfully imaged. The motion of artificial clouds was finally obtained
by triangulation analyses with successive images taken by four ground sites (Uchinoura, Amami, Miyazaki, and Shionomisaki)
Thermospheric neutral wind profile in a wide altitude range from 115 km to 400 km was reported before (Yokoyama et al., 2008).

2. Estimated amount of Li releases and underlying problems

The LES has three canisters with a 130 g metallic Li per each. Firstly, three blob-type releases of Li were planned, however
guasi-trail-type releases were operated in thermosphere, because heating of metallic Li to vapor by the termite reaction is difficu
to control. Estimation of total amount of Li as well as the emission efficiency of Li gas in thermosphere is significant for
determination of observing limit of the forth-coming experiments. In the WIND experiment, Li were released in three times
(L1, L2, and L3), however, a small enhancement could be identified (L1.5) between L1 and L2 by optically and by on-board
instruments. In order to understand of Li releasing processes including L1.5 becomes important for the development of LES fo
the next rocket experiment. Establishing a method to measure the thermospheric wind profile by the Li release is highly expecte
not only in the evening/morning twilight condition but also in daytime.

3. Analyses

The emission of Li would be deeply affected by background light in case of daytime experiment, where, in order to obtain
sufficient S/N estimation of gross amount of luminescence is necessary for the observation. In these analyses, quantity of L
emission brightness and its evolution per each frame is derived from digital image sequences as well as video movies. Moreove
releasing process of the L1.5 enhancement will be discussed in detail.

4. Summary

According to the initial analyses, the emission efficiency of Li gas was reported as 20 % in the WIND experiment. Here,
along with more detailed analyses, precise estimation of the observation limit in morning twilight condition for the WIND-2
experiment in summer, 2010 will be discussed. Moreover, possibility of daytime Li release experiment would be quantitatively
researched.
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