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1. Research background and purpose

The altitude profiles such as the plasma density or the neutral atmospheric density in the lower thermosphere varies with th
solar activity, the season, and/or local time. Such fluctuation causes various problems that affect on telecommunication or orbi
of the satellites. However, we do not understand the mechanism for causing these problems. Our laboratory has participate
experiments of observing neutral window profiles in the lower thermosphere with JAXA and NASA in this decade.

In this study, our purpose is analyzing the neutral wind profile in the lower thermosphere by using sequential images of
Trimethylaluminium (TMA)observed in the rocket experiment in July 2013. Also, we tried to calculate the wind profile by
applying several methods and evaluate by comparing with each results.

2. Outline of rocket experiment

In July 20, 2013, JAXA conducted a sounding rocket campaign. The purpose of this experiment is investigating the elec-
tromagnetic interaction and the total picture of ionization, the neutral atmosphere interaction which act in the middle latitude
ionosphere. Two rockets, S-310-42 and S-520-27, were launched at Uchinoura Space Center (USC). S-310-42 released TV
and S-520-27 released Lithium (Li). And luminous clouds of TMA and Li were observed at multipoint on ground and an airplane.

3. Method of wind profile calculation

We calculate wind profile with images of TMA observed in the rocket experiments. We analyze the images taken at the airplane
(Fig. 1) and USC (Fig. 2)because TMA were clearly identified in these images and a sequence of long time optical observatiol
was conducted at these observation points.

Process of wind profile calculation is as follows

1) Calculating the center axis of TMA illumination by polynomial approximation or skeleton extraction.

2) Calculating the relative azimuth/elevation changes between two images of the center axis of TMA.

3) Calculating the migration length of TMA from the relative azimuth/elevation changes and the trajectory information of the
sounding rocket.

4) Calculating wind profile from the migration length of TMA and the passage of time between two images.

4. Results and consideration

The calculated result of the wind profile with observation images at USC is shown in the figure 3. The opened circles show the
result by polynomial approximation and the closed circles show the results by skeleton extraction. The results are the average
wind velocity between 23:05:24 (JST) and 23:06:20 (JST) in July 20th, 2013. We can find the strong windshear at an altitude
range from 85 km to 100 km.

In the altitude range less than 90 km, there is a difference between the results by polynomial approximation and those b
skeleton extraction. It is thought that the cause of the problem is in the applying program, and currently we are trying to make &
revision of it.

5. Summary and future plan

In the analyses, we calculated wind profiles by using observation images taken at USC. In near future, we are going to corre«
the errors of lens distortion and tilt of the camera setting. Also, we are going to analyze not only the images taken at USC bu
also those at airplane. And we are going to calculate two dimensional wind profile by applying triangulation technique.
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Fig. 3 The results of calculation wind profiles by two methods

Fig. 2 Observed TMA image at USC



