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1. Introduction

On July 10, 2011, a U.S.-Japan joint rocket experiment was carried out at Wallops Flight Facility of NASA, VA, United States.
An instrument rocket to measure plasma and neutral atmosphere in thermosphere was launched at 14:00 UT (10:00 EDT) at
another chemical release rocket was launched at 14:00:15 UT in daytime lower thermosphere for the measurement of neutr
wind profile by using resonance scattering light of the gaseous lithium. We installed 6 Lithium Ejection Systems (LES), where 2
of 6 canisters (125 g Lithium per each canister) were used at 85 km, 100 km, 115 km altitude, respectively. Ground-based optic:
observation was operated, taking snapshots of 670.8 nm Lithium resonance scattering light at three sites (Fan Mt. observatol
Round-top, and Ockanickon) about 300 km apart from Wallops.

2. Ground-based observation

In order to detect the Lithium clouds in daytime sky with good S/N, a digital camera (Canon EOS Kiss X4) with a 2 nm band
pass filter (BPF) was used at each site. Elevation of camera FOV (Field of view) was set at 20 degrees at each site to obta
efficient separation angle from the sun positioning roughly to zenith. Condition of exposure time and sensitivity (ISO) of each
camera was set at about 20% intensity levels of the background sky with taking three successive images, changing the expost
time to between 1/4 and 4 times of the appropriate condition. In each site, we installed 4 digital cameras in total, a main camer
(Canon) with a 2 nm BPF, a sub camera with a 12 nm BPF, a main camera (Nikon) of the U.S. team, and a video camera (Wate«
for taking movie with a 12 nm BPF. After 60 s of the rocket launch, we took successive snapshots for 30 minutes with an interval
of 5 s along with a timer sequence of the 3 Lithium releases operated for about 50 s from 70 s after of the 2nd rocket launch.

3. Result and Discussion

Checking of all taken images, unfortunately, we could not confirm the lithium emission on the images. Emission of lithium in
evening condition was observed in the WIND experiment (2007) at a maximum intensity of 1.5 MR, suggesting a capability of
finding the lithium emission with enough S/N, even in daytime. The considerable reasons of the missing of the Lithium emission
in camera side are, 1) the lithium was not observed due to the dense sky haze in low elevation, 2) the lithium was not in the FO\
3) the center wavelength of a 2 nm BPF is not at 670.8 nm, and so on. At the present, the main reason is considered to be the
and we are checking how to parameterize sky haze effects quantitatively from the observation.

Possible reasons in the rocket side are, 4) LES did not generate high temperature by bad thermite reaction so lithium we
not effectively gasified and was not released efficiently, 5) some of 6 ejection holes of lithium releases were not opened, and s
on. Furthermore, 6) the lithium might be reacted chemically with O, 02, and H20O in the surrounding atmosphere just after the
lithium release. We are trying to figure out such reasons by all the available dataset.

4. Summary

At first, this experiment was scheduled that two pairs of rockets will be launched, however, we had to stop the launch of
the second pair because we could not understand a main cause of missing of the lithium emission. Important experiment t
investigate the cause is the WIND-2 (S-520-26) scheduled at Uchinoura in September, 2011. For testing the daylight conditior
the WIND-2 experiment will be carried out in dawn to the morning. Furthermore, we will analyze the images taken in daytime
experiment again and continue the quantitative consideration. In this paper, the reason of missing of the lithium emission in th
U.S.-Japan rocket experiment will be discussed with the data of the WIND-2 experiment in order to realize the second experimer
of U.S.-Japan campaign in success.
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