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1. Introduction

Dynamics and interaction between the neutral and plasma species in thermosphere, mainly considered to be controlled by tl
collision process in E region, is important to study. Due to the insufficiency of neutral atmosphere observation, establishing
of the useful measurement methods of neutral atmosphere is required. We have been working with the development of a ne
measurement method of the neutral wind profile in the altitude range up to F region by using the on-board chemical releas
system of the lithium. In the WIND experiment in Sep. 2007, a neutral wind profile in a wide altitude range in E and F regions
was obtained under a condition of the evening twilight. On a request by scientists of U.S., the developed technique was applie
in the U.S.-Japan collaborative experiment in July 2011 (NASA, Wallops Flight Facility), moreover, the next experiment of
WIND-2 will be carried out in Sep. 2011 under a condition of the dawn twilight to the morning.

2. Instrumentations

The on-board instrument LES (Lithium Ejection System) was developed by JAXA and Japan Carlit Co. based on the 1980’s
papers and successfully used in the WIND experiment. The improved versions of the LES were used in the experiments in 201
Kochi University of Technology and Photocoding Co. developed the ground-based optical instruments for taking the resonance
scattering light of lithium by using a digital camera, a band-pass filter (BPF) of passing the 670.8 nm lithium emission, and a
specially designed telecentric lens. Moreover, in order to improve the S/N for daytime campaign, a special imager with a 2 nir
BPF was developed for U.S.-Japan experiment.

3. Results and problems

In the WIND experiment under the condition of the evening twilight, owing to the careful selection of the experimental
parameters, the lithium emission was successfully recorded on the successive snapshots from 4 ground sites for 40 minutes w
high S/N. Applying of a triangulation technique developed in the meteor/meteor train analyses, the neutral wind profile in a wide
altitude range between 115 km and 400 km was obtained. Though the LES used in the WIND had a problem of its stability
due to the thermal conduction, the problem was solved until 2010. In the U.S.-Japan experiment, all the scheduled operatior
were successfully carried out, nevertheless, the experiment was not in success for taking any evidences on images. We he
already checked carefully for all the experimental data of on-board instruments by telemetry records, all the images taken by a
optical instruments, and our predictive analyses of the S/N in the daytime lithium emissions, however, it is not obvious that there
exists any unexpected troubles and/or unknown natural phenomena. In the coming WIND-2 experiment, we will try to figure out
above-mentioned problems and obtain neutral wind profile under the dawn-to-morning condition with establishing the lithium
release method for the neutral wind measurement in upper atmosphere. In this paper, we will introduce the most recent resul
of the lithium release experiments and existing problems to solve.
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