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Stagnation of a polar cap patch and decay of the accompanying plasma irregularities
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We report an event in which a polar cap patch, as detected by an all-sky imager (ASI) at Resolute Bay, Canada, stopped i
anti-sunward motion and wandered around within the field-of-view of the ASI for more than 1 h. During the wandering motion
of the patch, a significant reduction of the cross-polar cap plasma convection was observed by the SuperDARN radars. 10-15 m
before the stop of the patch, the IMF observed by the Geotail spacecraft showed a clear northward turning. Such a change in tl
IMF orientation could lead to the halt of the cross-polar cap convection and resultant stagnation of the patch.

When the patch stagnated, its luminosity decreased gradually, which allows us to investigate how the patch plasma decayze
in a quantitative manner. The decay of the patch can be quantitatively explained by the loss through recombinations of O+ witt
ambient N2 and O2 molecules, if we assume the altitude of the optical patch to be around 295 km. The derived altitude of the
patch around 295 km is much higher than the nominal value at 235 km obtained from the MSIS-E90/IRI12007 models. This is
probably because the loss process was much faster in the lower-altitude part of the patch; thus, the peak altitude of the pat
increased as it traveled across the polar cap due to rapid recombination at the bottomside of the F region.

During the interval of interest, one of the SuperDARN radars at Rankin Inlet, Canada observed a cluster of field-aligned ir-
regularities (FAIS) in the region of enhanced 630.0 nm airglow associated with the patch. These patch-associated FAIs promptl
decayed following the weakening of the optical patch, which was obviously due to a convolution effect of the decrease in the
patch-associated density gradient and the reduction in the background convection caused by the northward turning of the IMI
However, the decay of the FAIs was much quicker than that of the optical patch. This suggests that the abrupt reduction of th
convection probably played a more important role than the gradual decrease of the patch-associated density gradient in causi
the prompt decay of the patch-associated FAls. This indicates that the strength of the background electric field is very crucial ir
maintaining small-scale density structures in the polar cap.
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Observations of nighttime medium-scale travelling ionospheric disturbances by 630-nmn

airglow imagers near auroral zone
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We study nighttime medium-scale travelling ionospheric disturbances (MSTIDs) observed in the 630-nm airglow imagers at
Tromso (69.6N, 19.2E; magnetic latitude: 67.1N), Norway and at Athabasca (54.7N, 246.7E; magnetic latitude: 61.7N), Canade
This is the first study of high-latitude MSTIDs by all-sky imagers in the European and Canadian longitudinal sectors. For Tromso
we analyzed airglow images for two winters from 9 January to 2 March 2009 and from 9 October 2009 to 3 March 2010. For
Athabasca, we analyzed 2-year data from September 2005 to August 2007. At both stations, the MSTIDs were observed befo
the midnight with the occurrence rate of more than 30 %. The average wavelengths, phase velocities, and periods of the observ
MSTIDs were 100-400 km, 50-150m/s, and 30-60 min, respectively. We found that MSTIDs at Tromso tend to show eastward
motion in addition to the typical southwestward motion. At Athabasca, we recognized a tendency that southwestward-moving
MSTIDs occur frequently in winter. In summer, however we found characteristic northward-moving MSTIDs at Athabasca. At
both stations, some MSTIDs showed characteristic change of their directions of propagation and wave front in association witl
auroral activity. We report an example of sudden motion of MSTIDs at substorm onset observed at 1730 UT on December 8
2009 at Tromso. On the basis of these results, we discuss possible cause of generation and motion of high-latitude nighttin
MSTIDs.
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Automated estimation of electron density profile in the lower ionosphere by the radio

wave propagation characteristics
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SRP-5 sounding rocket was launched from Poker Flat Research Range, Fairbanks, Alaska at 14:17 LT on January 10, 200
The primary science objective of SRP-5 Project is to measure the plasma density profile of the polar D region ionosphere abov
Poker Flat Research Range, which was carried out with using a plasma probe, radio receivers, and other sensors. The objective
TPU (Toyama Prefectural University) radio receiver is to investigate the electron density profile in the polar D region at daytime.
The electron density profile in the lower ionospheric region is estimated from the absorption of three radio waves observed by
SRP-5 sounding rocket.

We observed three different radio waves, CHENA (257 kHz), KFAR (660 kHz) and KCBF (820kHz), transmitted from nav-
igation and broadcast stations near Fairbanks, Alaska. They were successfully observed from the altitude 0 to 98 km during th
ascent flight. The receiver observed magnetic field intensities and waveforms down converted to about 100 Hz. During the rocke
ascent, up to about 150 seconds, the intensities of these radio waves attenuate gradually with increasing time, until they reach t
system noise level of the receiver at about 110 seconds. These attenuations are due to collisions between the electrons and
neutral molecules in the lower ionosphere. On the other hand, the spectra of three radio waves are obtained by FFT (Fast Four
Transform) from the waveforms. These spectra branch into two after launch, since the frequencies of the polarized waves al
affected by the rocket spin.

The approximate electron density profile can be estimated from the comparison between these observation results and pror
gation characteristics calculated with Full wave method. The estimated electron density profile suddenly increase then decrea
at the altitudes between about 80 and 90 km. The magnetic intensity, calculated with Full wave method from this electron densit
profile, are almost the same as the experimental results. In addition, we are going to distinguish the right- and left-hand polarize
waves from the spectra of observed three radio waves, and estimate more detailed electron density profile in the lower ionosphe
below 65 km.

This estimation process has some problems. At first, we have no clear standard for comparing observation results and propac
tion characteristics calculated with Full wave method. In addition, we have to iterate many times correcting the electron density
profile by handwork, calculating propagation characteristics with Full wave method and comparing observation results and cal
culated propagation characteristics. This iteration takes too long to estimate appropriate electron density profile. To reduce the:
problems, we are going to develop a application to realize automated estimation of electron density profile by the radio wave
propagation characteristics analysis.
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The lonospheric Nighttime Electron Density Enhancement by 3D Tomography Method
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The nighttime electron density enhancement of the Earth’s ionosphere is characterized by the greater electron density i
the nighttime than that in the daytime. Recently, this anomaly feature has intensely been studied by using satellite observe
tions and model simulations. Results show that there are three obvious nighttime electron density enhancement regions arou
South American, European, and Northeast Asian. The 3D tomography method, employs GPS data observed by an network
dual-frequency GPS receivers, is used in this study to study the three-dimensional structure of the nighttime electron densit
enhancement around European region, where covers a lot of GPS receivers. Furthermore, we compare with the tomograp
results and the SAMI2 (Sami2 is Another Model of the lonosphere) model simulation results. The results will be shown in the
poster.
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Variation of Ne and Ni observed by DEMETER during 2009 total solar eclipse
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We investigate topside ionospheric dynamics of 2009 total solar eclipse in East Asia by using Ne/Te and Ni/Ti data of French
satellite DEMETER, of which altitude is around 660 km. On July 22, 2009, one of DEMETER orbits crossed eclipse zone, and
the distance closest to the total eclipse area was approximately 200km. Just after the total solar eclipse, Te decreased while |
did not change. Before the maximum obscuration, Ne decreased and Te increased because production rate of plasma decree
under the F-region. Since strong fountain effect appeared up to +30 degree in latitude, the satellite measured the enhancemen
Ne, while Te further decreased due to the eclipse. This feature differs from another eclipse case [Wang et al., JGR, 2010]. In th
presentation, we discuss quantitatively ionospheric dynamics during the total solar eclipse.
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The purpose of this study is to reveal solar-cycle variations of the tweek reflection height. Tweek atmospherics are reflected &
a height where the equivalent electron densities are 20 - 3¢ cBescent (rise) of the reflection height corresponds to increase
(decrease) in electron density in the ionospheric D- and lower E-regions. It is known that electron density in the sub-ionospher
depends on solar activities, although nighttime lower ionosphere has not been sufficiently investigated yet. An advantage of usin
tweeks is to be able to monitor variations of electron density less titao0® along long propagation paths (several thousands
of kilometers). From cut-off frequency of the first order mode on dynamic spectrum, we can estimate the reflection height. We
use tweek data obtained at Kagoshima (31.5N, 130.7E), Japan, on magnetically quiet days in 1976-2010; solar cycles 21,2
23, and the rising phase of solar cycle 24. The average and standard deviation of the reflection height were 95.9 km and +/-3
km, respectively. The years when the tweek reflection height was lower than 93.0 km were 1976 (solar minimum), 1979 (solal
maximum), 1985 (solar minimum), 1995-1997 (solar minimum), and 2002 (solar maximum). On the other hand, the years wher
the tweek reflection height was higher than 99.0 km were 1977-1978 (rising phase), 1987-1991 (rising phase to solar maximum
and 2006-2009 (solar minimum). The significant peaks of the periodgram were seen to be 13.3, 3.2, and 1.3 years. We ha\
considered possible causes of this long-term variation of the reflection height: geocorona emission, galactic cosmic ray (GCR
particle precipitation from the inner radiation belt, and the neutral atmosphere. In the presentation, we discuss possible causes
this long-term variation of the reflection height.
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Study on latitudinal profile of TEC and its relationship with plasma irregularity occur-
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Comparison between BO retrieved from FORMOSAT-3 measurements and ground-base

observations at equator
Comparison between BO retrieved from FORMOSAT-3 measurements and ground-base

observations at equator
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IDepart. of INSA, Ling Tung University
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This study presents the results of a comparison of three ionospheric profile parameters, BO, NmF2, and hmF2, derived fror
measured ionograms and the FORMOSAT-3 radio occultation measurements collected over Jicamarca during the low-sola
activity period from May 2006 to April 2008. The results show that the BO values are generally in good agreement with those
derived from the true electron density profiles. In addition, correlation analysis revealed seasonal and diurnal variation in BO.
which is more pronounced during an equinox and daytime (0800-2000), respectively. A comprehensive discussion on the differ
ence between the values of BO, NmF2, and hmF2 derived from two sources is provided in this paper.

00Ooogo: B0, COSMIC, lonospheric dynamics
Keywords: B0, COSMIC, lonospheric dynamics
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Amplitude of ionospheric disturbance heights estimated by scintillations of geostationary

satellite signals
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[1]C.H.Liu and K.C.Yeh:Model computations of power spectra forionospheric scintillations at GHz frequencies, J.atmos.terr.P|
Vol.39,pp.149-156,1976.
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CONTINUAL 24-HOUR OBSERVATIONS OF THERMOSPHERIC WINDS MADE
WITH THE SOFDI INSTRUMENT FROM HUANCAYO, PERU
CONTINUAL 24-HOUR OBSERVATIONS OF THERMOSPHERIC WINDS MADE
WITH THE SOFDI INSTRUMENT FROM HUANCAYO, PERU

Andrew Gerrard, John W. Meriwether, 0 O 00O *
Andrew Gerrard, John W. Meriwethér, Kunihiro Keika'*
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The Second generation Optimized Fabry-Perot Doppler Imager (SOFDI), a state-of-the-art

triple-etalon Fabry-Perot interferometer, has been sucessfully relocated to Huancayo, Peru and

is making continual 24-hour observations. The 630-nm data, originating from layer-integrated

Ol emission with centroid heights of 250 km at night and 220 km during the day, are analyzed so

as to obtain measurements of horizontal winds in the thermosphere. In this paper we report the

most recent results from continuous 24-hour observations of these thermospheric parameters and

show that the zonal wind reversals at equatorial latitudes are very much like the recent

CHAMP observations.
Keywords: thermosphere, Doppler Imager, Ol emission, horizontal winds, continuous 24-hour observations, low-latitude zona
wind reversals
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Observations of traveling ionospheric disturbances using GPS networks in the Southea

Asia
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Takuya Tsugawd, Kornyanat WatthanasangmechaHiromitsu IshibasHi, Kato Hisad, Michi Nishioka®, Yuichi Otsuka,
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Two-dimensional total electron content (TEC) maps have been derived from ground-based GPS receiver networks and applie
to studies of various ionospheric disturbances since mid-1990s. For the purpose of monitoring and researching ionospheric di
turbances which can degrade GNSS navigations and cause loss-of-lock on GNSS signals, we have developed TEC maps o
Japan using the dense GPS network, GEONET. Using the GPS-TEC maps, we have revealed some severe ionospheric eve
such as high latitude storm-time plasma bubbles and storm enhanced density events observed over Japan. These events c:
loss-of-lock of GPS signals and large GPS positioning errors. The dense GPS receiver networks would be a powerful tool for th
nowcast/forecast of ionospheric disturbances.

As a part of Southeast Asia low-latitude ionospheric network (SEALION), four GPS receivers have been operated in Thailanc
since 2005, collaborated with KMITL, Thailand. We have found that periodic TEC fluctuations (PTF) with the periods of 15-30
minutes are often observed at these GPS stations in the spring (Apr-May) late afternoon. Based on the analysis using multip
GPS receivers in Southeast Asia, we suspect that the PTFs is a manifestation of traveling ionospheric disturbances (TIDs) whic
propagate at 150-200 m/s away from the equator. However, it has been difficult to reveal the spatial structures and tempor:
evolutions of such TIDs due to the sparse GPS receiver networks in the Southeast Asia.

We are now developing regional high-resolution TEC maps in the Southeast Asia using GPS receiver networks by installing
GPS receivers and/or collecting GPS receiver data, collaborated with KMITL (Thailand), LAPAN (Indonesia), UKM (Malaysia),
and HIG (Vietnam). In this presentation, we will show the preliminary results of the two-dimensional TEC observations of TIDs
in the Southeast Asia. We also report the current status of future direction of ionospheric monitoring system using GPS receive
networks in the Southeast Asia.

0o0o000o:000,00000,6PSO0000,00000
Keywords: ionosphere, southeast asia, GPS, total electron content, ionospheric disturbances
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A Preliminary Result of the lonospheric Observation Using FM/CW lonosonde on Cebu

Island in the Philippines
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Hiromitsu IshibasHi*, Minoru Kubotd, Takuya Tsugawa Tsutomu NagatsumaKen T. Murata, Takashi Maruyamia
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INational Institute of Information and Co

Last September, we reactivated the NICT ionospheric observation at San Carlos University on Cebu Island in the Philippines
A portable FM/CW souder has been in operation. We have already conducted ionospheric observations around western Paci
equatorial region: SEALION Observation Network (SEALION: Southeast Asia Low-latitude lonospheric Network). Along with
these, Cebu ionospheric observation will function as longitudinal network of dense ionospheric observation and contribute a gree
deal to our understanding physical relationship between the equatorial plasma bubble and large-scale horizontal structure.

In this presentation, we will report a preliminary result after the reactivation.

0o0000:.00000,0000000,00000 RODOO
Keywords: Equatorial lonosphere, Plasma Bubble, ESF, Space Weather
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Long trend of Sq field and its seasonal variation
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A study of Sg and EEJ based on atmospheric general circulation model
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Visible airglow observation by VISI on ISS-IMAP: Current status of development and
simulation of airglow measurement (4)
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The ISS-IMAP mission is one of the Japanese Experiment Module (JEM) 2nd stage plan which will be launched in January
2012 onto the International Space Station (ISS) with HTV (Konotori). The main scientific subject of this mission is to clarify the
energy and physical transfer processes in the boundary region between earth’s atmosphere and space with the visible spectrot
ter and extra ultraviolet imagers.

We have been developing a visible imaging spectrometer instrument (VISI) on ISS-IMAP. VISI will measure three nightglow
emissions; O (630 nm, altitude 250 km), OH Meinel band (730 nm, altitude 87km), and O2 (0-0) atmospheric band (762 nm,
altitude 95 km) with the two field-o-views which enable us to make a stereoscopic measurement of the airglows looking forward
(+45 deg.) and backward (-45 deg.) to subtract contaminations from clouds and ground structures. We designed a bright (F/0.9
wide-angle (field-of-view 90 degrees) objective lens. VISI have a two-line-slit on the first focal plane to perform the stereoscopic
measurement. Each slit, i.e., field-of-view, is faced perpendicular to the orbital plane, and its width is about 550 km mapping tc
an altitude of 100 km. The phase velocity of airglow wave structure is also estimated from the difference between forward anc
backward data. We will obtain a continuous line-scanning image for all emissions line from + 51 deg to -51 deg. in geographic
latitude by the successive exposure cycle with a time interval of 1 - several sec.

Over the last year, we manufactured the flight model of optical system and electronics of VISI, carried out the optical test
including the adjustment of focus and alignment, intensity calibration, function check, vibration and vacuum thermal tests. We
finally evaluated the accomplishment of the VISI instrument. At this moment, VISI and other instruments were installed on the
Multi-mission Consolidated Equipment (MCE) to make integration tests. We present the evaluated specifications of VISI, oper-
ation plan and the current status of tests.

gooob:obobodooo,bog,ob,0gg,bo
Keywords: ISS, airglow, thermoshpere, ionosphere, development
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Observation of mesospheric Ca ion by mobile resonance lidar
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Automated Rayleigh lidar observation in Syowa station, Antarctica.
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Small scale disturbance in the wind field in the polar mesopause region inferred by suc

cessive images of a meteor train.
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Measuring of short-duration meteor trains
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Development of a calibration device for absolute reception power of HRO meteor echoes.
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Monthly MU radar head echo observation programme for sporadic and shower meteors
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Meteors, or colloquially shooting stars, are caused by particles from space that are heated up and shattered in the atmosphe
Different estimates of how much mass these meteoroids bring to our planet vary by several orders of magnitude. We conducted
systematic set of monthly meteor head echo observations from 2009 June to 2010 Decesber)( except for 2009 August,
by the interferometric Shigaraki Middle and Upper atmosphere (MU) radar in Japan (34.85 degree N, 136.10 degree E). Th
ultimate purpose of our observation programme is to improve the estimate of the flux of extraterrestrial material into the Earth’s
atmosphere and to investigate the possible flux of extrasolar meteoroids entering the solar system and crossing Earth’s orbit.

Using the interferometric ability of the MU radar we have developed analysis algorithms that give precise geocentric velocities
and directions of the observed meteoroids - a few hundreds of metres per seconds and a fraction of a degree, respectively. Abc
3000 events from a total number of about ten thousand head echoes per 24 h observation have the above mentioned accur:
The head echoes are detected in the height range of 73-127 km. A total number of more than 100 000 meteor detections allov
us to map the seasonal variation of the sporadic meteor influx, as well as its characteristics in form of geocentric velocity anc
altitude distribution of the deposited material. The initial altitude distribution shows clear velocity dependence, higher velocity
meteoroids ablating at higher altitude.

Our data set contains both shower and sporadic meteor detections. Sporadics are those meteoroids that cannot be direc
ascribed to a parent body. Sporadics are the most numerous among our observed particles, and the main contributors to the m
influx into the Earth atmosphere.

Head echoes of shower meteors are quite rare in modern high-power large-aperture (HPLA) radar data, primarily becaus
sporadics outnumber shower meteors in the low-mass regime observable with these radar systems. The small collecting area
an HPLA radar system further limits successful observation of shower meteors. Analysis performed on a limited data set may
therefore, contain no or only a few shower meteors due simply to low statistical probability. In this work, we have estimated the
MU radar collection area, calculated the flux of Orionid meteors, and show that the Orionid meteoroid stream activity could be
accurately tracked with the MU radar when the radiant is at least 10 degrees above the local horizon.

0 00O 00 : meteor, meteoroid, HPLA radar, head echo, meteor shower
Keywords: meteor, meteoroid, HPLA radar, head echo, meteor shower
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An field test of an improved bistatic observation system with COBRA
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