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1.Introduction

The S-520-23 sounding rocket is scheduled to launch at Uchinoura Space Center, Kagoshima, in late August 2007, to measu
thermospheric neutral wind by resonance scattering luminescence of Lithium vapor released from the rocket. Taking images c
670.8 nm resonance scattering light of Lithium in the evening sky, neutral wind at 250 km, 200 km, and 150 km altitudes will
be measured from 4 independent ground sites at Shionomisaki, Kochi, Goto, and Amami as motions of three clouds. Optice
imagers and observation manuals are settled down by June 2007, now we're in the final preparation process.

2. Instruments and preparation experiments

Four digital cameras of Canon EOS Kiss Digital N are prepared for optical observation of Lithium clouds. As the 670.8 nm
light is difficult to be taken by usual digital cameras because of its infrared cut filter, we removed it for the imager. Special tele-
centric lenses of FOV=110 degrees with 20 nm band-pass filter at 671 nm for taking high S/N images of the likely widely-spread
Lithium clouds have been developed by Photocoding and Kochi University of Technology in order to resolve the problem arisen
from the both wide FOV and narrow band width conditions.

By a laboratory experiment of Lithium release in ground condition at Japan Carlit Co., Ltd. in February 2007, we have a result
of successful detection of 671 nm light of Lithium, suggesting the good imaging capability of the imagers. Intensity calibration
is also the important topic. We measured it in the integral sphere of NIPR on May 18. It was confirmed that the intensity curve
with respect to the I1SO settings is not correctly linear. As it might be affected by the onboard image processing engine with
consideration of the film sensitivity with respect to the exposure time, we should take it into account in analyses.

Background intensity at around 671 nm in evening sky is significant. We measured absolute intensity spectra of backgroun
sky by a scanning photometer of STEL, Nagoya University. Comparison with rough estimates of Lithium resonance scattering
luminescence with a condition of 20 nm bandwidth, a 1 M rayleigh Lithium cloud will be measured at 5 s after a release, however,
a 10 Kreyleigh at 50 s, and about 500 rayleigh at 250 s, by rapid diffusion of Lithium at 250 km altitude. It is found that intensity
of the Lithium cloud will be reached in limitation of S/N at 300 s after the release. Precise launch time of the rocket will be
finally determined by this expectation.

3.Discussion

Estimating the motion of Lithium clouds in a digital image assuming 40 m/s wind in thermosphere, 12 pixels difference will
be measured at about 2.5 minutes after the release. The precise motion might be difficult to measure in poorer S/N or weak
wind condition. Photographic condition of each exposure is currently expected that 5 successive exposures of 4 seconds with
ISO setting of 800. Because precise percentage of effective contribution to the resonance scattering luminescence of the releas
Lithium vapor is unknown parameter, the intensity of the Lithium clouds might be changed. For this case, we should change the
photographic condition for 200 km and 150 km Lithium clouds during the operation. In order to carry out successful multiple-
sites triangulation observation even in the extraordinary condition, exhaustive observation manual is now settled down.

4.Summary

Ground-based optical instruments were constructed and onboard instrument LES is also ready for the flight. Optical obsel
vation team in collaboration with participating Universities and Institutes was also confirmed. In this talk, imaging results of
resonance scattering light of the first Lithium vapor release by Japanese sounding rocket as well as the preliminary analyses
neutral wind measurements by WIND experiment will be shown.
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