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1.Introduction

For the purpose of measurement of neutral atmospheric wind in lower thermosphere, we observed resonance scattering lig
of sunlit Lithium (Li) vapor released from a sounding rocket in the evening thermosphere in 2007. At that time, we successfully
measured thermospheric neutral wind profile between 110 km and 400 km. In 2012, we observed resonance scattering light
sunlit Li at dawn, and estimated lower thermospheric neutral wind between 76 km and 127 km. However, an observation of
resonance scattering light of Li vapor in daytime lower thermosphere at Wallops Flight Facility (WFF) of NASA, U.S.A., was
failed in 2011. After calibrating with an integrating sphere of JAXA to estimate S/N ratio of emission intensity of Li clouds to the
background skies in daytime using observational data obtained in 2012, we finally concluded the detection possibility of sunlit
Li clouds under daytime sky condition by applying high altitude airborne observation.

2.0bservation of resonance scattering light of Li vapor in daytime lower thermosphere

The Daytime Dynamo rocket experiment to observe neutral wind profile in daytime lower thermosphere with chemical release
of Li release was carried out on July 4, 2013, at WFF, NASA. The rocket released Li vapor three times between at about 9(
km and 130 km altitude during the upleg, at about 40 km horizontally away from a ground-based observation site in WFF. The
observation was operated with multiple digital cameras with 2 nm band pass filters at 671 nm wavelength.

The rocket successfully began to release Li vapor at 65 s after the launch (at about 90 km altitude). A Li cloud was observet
for about 25 minutes from the aircraft. The released Li vapor formed red clouds along the rocket trajectory just after the release
Afterwards, the Li trails were spread into complex shapes by strong wind shear in the altitude. We successfully observed L
clouds by the airborne observation, however, the observation from ground site could not observe Li clouds due to the unfortunat
affection of tropospheric clouds. Thereby, we can estimate the real S/N ratio of the Li emission against the background ligh
under the bright daytime skies condition from the both data of a test flight in evening (on Jan. 29, 2013) and this experiment.

3.Development of wind speed determination method

The wind speed profiles obtained from Li vapor observed in 2007 and 2012 were calculated with using the background star:
on the images, but wind speed with Li vapor under daytime condition is hard to be determined because of no background stau
and it also needs to be removed rolling, yawing and pitching of the aircraft.

Six images which were taken every 25 s from 209 s after Li release were used in the analysis. Maxima of R-value of the RGE
images were read as the centers of the Li vapor frail at each altitude. Then, the wind speeds were calculated using the slig
position change of the maxima. The wind speeds were estimated to be about 70 m/s NNE (north-north east) at between 85 and
km, however, large error range with 150 m/s was still remained. The result was obtained with removing the rolling and yawing
effects but not yet removed the pitching one. Therefore, it is concluded that the pitching of the aircraft should also be removec
from the results.

4.Summary

We successfully observed Li trails released from a sounding rocket with an aircraft at an altitude level of 9.6 km on July 4,
2013. We succeeded the detection of resonance scattering light of Li vapor in daytime lower thermosphere for about 25 minute:
The calculated wind speed under daytime condition was 70 m/s with the large error range with 150 m/s before removing the
pitching effect of the aircraft.

In this paper, we will discuss that the observed emission intensity of resonance scattering light of Li vapor in daytime lower
thermosphere, wind speed determination method removed rolling, yawing and pitching of the aircraft.
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