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1. Lithium release experiment

On September 2, 2007, the S-520-23 sounding rocket was launched from Uchinoura, Kagosima, Japan (131.08 E, 31.25 N
The purpose of our experiment is to obtain thermospheric neutral wind profile by using resonance scattering luminescence c
Lithium vapor released from the rocket at 230 km, 193 km, and 144 km, respectively. Taking images of 670.8 hm resonance
scattering light in the evening sky, neutral wind profile was estimated from 4 independent ground observations obtained a
Shionomisaki, Miyazaki, Uchinoura, and Amami. An initial analysis of luminescence intensity, diffusion, and thermospheric
neutral wind in wide altitude range was previously reported (Yokoyama et al, 2008, Japan Geoscience Union 2008; and AOG:!
2008). However, to reduce the error in initial analyses, it is necessary to analyze high-accuracy thermospheric neutral wind i
wide altitude range more in detail.

2. Analyses

The resonance scattering luminescence of Lithium was clearly observed more than 40 minutes from the 4 ground sites and
was confirmed that luminescence intensity more than 1.5M Rayleigh was generated by 125 g Lithium of the 1st release. A winc
profile in wide altitude range from 115 km to 250 km was derived. It was found that, at the bottom of the Lithium tracer (115
km), the wind vector was about 55m/s SSW-ward. The wind vector firstly goes counter clockwise from 115 km up to 182 km,
and then goes clockwise to 249 km. At the typical peak altitude of F layer (250 km), South-ward 45 m/s wind was almost the
same as that of MU radar. Particularly, SSW-ward strong wind of more than 200 m/s was measured at 120 km just below the
altitude of strong wind shear at 122 km.

Initial rate of Lithium diffusion speed was 3.2 km/s at 237 km, 1.4 km/s at 187 km, and 450 m/s at 143 km, followed by rapid
exponential decelerations, then finally converged into 250 m/s at 237 km, 200 m/s at 187 km, 50 m/s at 143 km, respectively.

3. Discussion

Strong wind shears were found at 190 km and 122 km, respectively. Wind velocity was obtained by two measurement position
at different times at each altitude. In this context the velocity at about 120 km was obtained with high-accuracy of 10 m/s,
however, about 190 km within an accuracy of 40 m/s because of rapid diffusion. Hence, it is necessary to analyze the winc
velocity with higher-accuracy in high altitude range. As was previously reported, flight velocity of the rocket might affect on the
motion of the Lithium vapor until about 200 s after the release. In order to analyze thermospheric neutral wind in higher altitude
range, we have to use the data sets after 200 s.

Initial rate of Lithium diffusion speed of 3.2 km/s at 237 km altitude was comparable to the theoretical diffusion speed in a
temperature condition of 1600 K. However the Lithium luminescence area (diameter) at 250 km altitude at 50 s after the releas
was about 100 km smaller than a previous model calculation, implying neutral density at the altitude might be controlled by a
condition of higher solar activities, hence it is need to be analyzed about Lithium diffusion more in detail.

According to the results by Watanabe et al. (private communication, 2008), a fluctuated feature was founding in diffusion of
Lithium tracer. It is necessary to confirm existence of the fluctuation and its concerning to the growing condition of the MSTID
up, to or not.

4. Conclusion

The resonance scattering luminescence of Lithium was clearly observed from the 4 ground sites, leading a wind velocity profile
in wide altitude range as well as inclusive error bars. On-going work is high-accuracy analyses of wind profile by increasing
triangularation measured spots and it is expected to be improved thermospheric neutral wind in wide altitude range more in deta
and variability. In this talk, a result of high-accuracy analyses of the neutral wind velocity profile as well as variation in time will
be discussed.
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