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DC Electric fleld observation in the |onosphere by S-520-26 sounding rocket.
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Continuous infrasound observation to monitor atmospheric phenomena related to activi

ties of the Earth’s crust
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Uncovering the dynamics of the multi-layered Earth, which consists of the solid Earth, the oceans, the atmosphere includin
the ionosphere, is likely to offer new insights in the Earth science. Recent improvements in the sensor technology and expandir
geophysical observation networks enable us to detect observational evidence of physical interactions between any two success
layers. One of the typical phenomena related to the coupling between the solid Earth and the atmosphere is "seismoacous
wave”, which is an acoustic wave excited by a large earthquake. Nagao et al. (J. Geophys. Res., submitted) indicates, throug
data assimilation of the 2008 Iwate-Miyagi Nairiku Earthquake, that a joint analysis of seismograms and infrasound records
could provide strong constraints on seismic mechanisms such as focal depth especially in the cases of shallow earthquakes. M
infrasound observations would provide important information of activities of the Earth’s crust although the number of infrasound
observatories is insufficient at this moment.

In order to detect and clarify atmospheric phenomena related to activities of the Earth’s crust, we have established an infra
sound monitoring station at the Sugadaira Space Radio Observatory (36deg 31.389' N, 138deg 19.073' E) of the University o
Electro-Communications. This station is located at appropriate distances from both the aftershock region of the 2011 Great Ea
Japan Earthquake and the supposed area of the forthcoming Tokai-Tonankai-Nankai Earthquake. The joint observations of
atmosphere and the ionosphere could contribute to an establishment of tsunami early warning system, which detects precursi
infrasound signals of tsunami.
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Characteristics of Total electron content variation after the M9 0 2011 off the Pacific coast
of Tohoku earthquake
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Sudden strong vertical displacement of Japan Trench by the M9.0 2011 off the Pacific coast of Tohoku earthquake (the Tohok
EQ) that occurred on 11 March 2011 triggered huge tsunami and the tsunami inflicted intolerable damage on Tohoku district
Japan. Acoustic and gravity waves excited by the tsunami propagated to thermosphere and disturbed ionosphere about 10 minu
after the mainshock, which are often observed after the large earthquakes. After the atmospheric waves arrive at the ionosphe
and initial enhancement and depletion of plasma appeared, huge plasma depletion in the hundred kilometer scale occurred o\
the tsunami source area and lasted for a tens minimums. Simultaneously, various ionospheric disturbances were observed.
this paper, we investigate characteristics of ionospheric disturbances using Total Electron Content (TEC) calculated from th
data of GPS network, GEONET (GPS Earth observation network system) which has more than 1000 GPS receivers. In orde
to investigate frequency of disturbances, we analyze TEC variation with Hilbert-Huang Transform (HHT) which can analyze
data of non-stationary time series. Moreover, initial variations of TEC after arrival of the atmospheric waves at ionosphere are
examined. Finally, interaction between atmosphere and ionosphere is discussed.
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Geomagnetic conjugate observations of plasma bubbles and thermospheric neutral win
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Solar activity dependence of latitudinal variation of ionospheric fluctuations associated

with equatorial plasma bubbles
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Structuring of polar cap patches: all-sky airglow observations in Longyearbyen, Svalbard
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A highly sensitive all-sky EMCCD airglow imager has been operative in Longyearbyen, Svalbard (78.1N, 15.5E) since October
2011. Primary target of this optical observation is "polar cap patches” which are defined as regions of plasma density enhanceme
drifting anti-sunward across the polar cap. Since the electron density within patches is often enhanced by a factor of 2?10 above
background level, airglow measurements at 630.0 nm wavelength are able to visualize their spatial structure in two-dimension:
fashion. The imager in Longyearbyen obtains the 630.0 nm all-sky images with an exposure time of 4 sec, about an order c
magnitude shorter than the conventional cooled CCD airglow imager. This could allow us to capture the small-scale plasm:
structuring process occurring in the vicinity of patches.

We present, as one of the first results from the imager, an event of polar cap patches drifting anti-sunward during the southwar
IMF conditions. On the night of December 21, 2011, between 1900 and 2300 UT, several polar cap patches were observed t
the imager near midnight. The patches were much more elongated in the direction perpendicular to their motion. They passe
through the zenith every about 7 min, which is comparable to the periodicity of the flux transfer event in the dayside equatorial
magnetopause. This may imply that the patches during the current interval were generated in close association with transie
reconnection on the dayside. In some images, small-scale undulations (50 km scale) were identified along the trailing edge «
the patches. This may be an indication that the structuring of patches is dominated by the gradient-drift instability because th
trailing edge of patches is expected to be unstable for the gradient-drift waves in their linear stage.
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Comparative study of plasmaspheric flamental structures between EUV images by KAGL

and TEC data by GPSComparative
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Total Electron density data derived by GPS is compared to two-dimensional images of the plasmasphere obtained by KAGU Y/
to clarify the formation mechanism of the plasmaspheric structures. He+ imaging of the Earth’s plasmasphere have revealed se
eral plasmaspheric density structures. The Extreme Ultraviolet Imager on the IMAGE satellite detected radial structures calle
"finger”, and the Telescope of Extreme Ultraviolet onboard KAGUYA detected meridional structures called "filament”. These
structures are interpreted as isolated flux tube that is filled with denser plasma than neighboring tubes. The whole image of the:
structures, however, is still unknown since only EUV imaging have detected these. Considering very high mobility of plasma
along the magnetic field line, these plasmaspheric tube enhancements are supposed to be connected to ionospheric structu
In this study, the ionospheric structure at the foot point of these flux tubes in the ionosphere is surveyed, using GPS-TEC dat:
Relation between the plasmasphere and the ionosphere, and the formation of the dense plasma isolated flux tube will be discus:
in the presentation.
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The observation of plasmapause using topside TEC data by LEO satellite
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Simultaneous observation of sodium layer and lower ionosphere using sodium lidar ant

EISCAT radar
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In order to obtain better understanding on coupling process between neutral atmosphere and ionosphere in the polar region, \
have conducted simultaneous observations of sodium layer and lower ionosphere using a sodium lidar (which was newly installe
in early 2010) and EISCAT radar at Tromsoe, Norway (69.6 deg N, 19.2 deg E) since October 2010. In the presentation, we wil
report recent results of the simultaneous observations, in particular focusing on the following two issues. (1) It is considered tha
atmospheric gravity waves (AGWSs) play an important role not only in the mesosphere but also in the thermosphere/ionosphere
However it is well unknown the AGW propagation process from the mesosphere to the thermosphere through the mesopaus
Using sodium lidar data at 80-110 km and EISCAT radar data above 100 km, we investigate upward propagating AGWSs in the
sodium layer and traveling ionospheric disturbances (TIDs) in the lower ionosphere. (2) Relationship between auroral particle
precipitations and sodium layer variations is a mysterious subject, although there are a few previous studies on this issue. F
example, a previous study reported sodium density decrease during a geomagnetic active period, while another study point
possibility of sodium density increase due to auroral particle precipitations. We investigate relationship between electron densit
(i.e. auroral particle precipitations) and sodium density variations based on the simultaneous observations by EISCAT rade
and sodium lidar. Furthermore, we will discuss on relationship between auroral particle precipitations and neutral temperatur:
variations.
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Detection of the mesospheric NOx enhancement due to solar proton event by the mm

wave spectrometer at Syowa Station
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An examination of passive radars as a new technique for the environmental observation
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(10
Development of turbulence detection and prediction techniques with next generation winc

profiler radar for aviation safe
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