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Variations of scale height at F-region peak based on ionosonde measurements during sol
maximum over the EIA region
Variations of scale height at F-region peak based on ionosonde measurements during sol
maximum over the EIA region
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Scale height is an important parameter in characterizing the shape of the ionosphere and its physical processes. In this stu
we attempt to examine and discuss the variation of scale height, Hm around the F-layer peak height during high solar activity a
the northern crest of the equatorial ionization anomaly (EIA) region. The data analyzed in this investigation, including Hm, the
bottomside profile parameter, the F2-layer maximum critical frequency, and its peak height are derived from ionograms recorde
at Chung-Li ionosonde station (geographical coordinate 24.90N, 121.10E) in 1999. Hm exhibits a day-to-day and seasone
variation, with a greater average daily variation during daytime in summer. Furthermore, the diurnal variation of Hm exhibits an
abnormal peak at pre-sunrise during all the seasons, particularly in winter. This increase is also observed in the F2-layer pec
height for the same duration with an upward movement associated with thermospheric wind toward the equator; this upwar
movement increases the N2/O ratio and Hm, but it causes a decrease in the F2-layer maximum critical frequency during th
pre-sunrise period. In addition, the results show a strong/weak correlation between the bottomside/equivalent slab thickness a
Hm throughout the year. Furthermore, we present a comprehensive discussion of the physical processes regarding the variati
of Hm during high solar activity periods.
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Sporadic E detection with GPS TEC and estimation of its horizontal and vertical structure
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Estimation of spatial structure of sporadic E layer with 2-dimensional FDTD simulation
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Development of TEC observation method using small differences of arrival angles of
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Causal link of the seismic surface waves in the lithosphere and TEC perturbation in the

ionosphere during the 2011 Tohok
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1Hz ground-based Global Positioning System (GPS) measurements from the Japan GOENT and Taiwan CWB are used to stu
the 2011 Mw 9.0 Tohoku earthquake at 05:46:23 UT on March 11, 2011. The high-rate GPS measurements can provide mol
detail information on the seismic fault of the earthquake. In this study, the propagation of seismic surface waves and ionospheri
total electron content (TEC) perturbations generated by the Tohoku earthquake as well as their relationship are investigated ¢
using the high-rate GPS measurements. It is found that the seismic surface waves and the initial ionospheric disturbances ¢
transport from Japan to Taiwan. Results further found that there are time delay and deflection angle between the surface wav
and the ionospheric disturbances when the earthquake waves transported from Japan to Taiwan. These results can help us
speculate the propagation path of the acoustic wave from the lithosphere to the ionosphere.
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The Altitudinal Structure of Storm Enhanced Density observed by Space-borne anc

Ground-based GPS Receivers
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The altitudinal structure of Storm Enhanced Density(SED) was studied using TEC data of the GPS reveiver on GRACE satel
lite and the ground-based GPS receivers. SED is the high plasma density phenomenon which extend toward north-west directic
from the equatorial ionization anomaly during geomagnetic disturbed times. The westward ExB plasma drift, which is driven by
the poleward electric field in the sub-auroral region during the geomagnetic storm, causes the extended structure toward the we
direction.

It is still not clear that the physical process of the transport the plasma from low-latitudes to high-latitudes. This carrying pro-
cess could be attributed to the upward and polarward ExB drift, which derived from the eastward electric field in low-latitude, and
the diffusion along the geomagnetic line. The resultant velocity of two vectors, the ExB drift velocity and the diffusion velocisty,
would decide the extension of SED from low-latitude to high-latitude. When the ExB drift effect is stronger than the diffusion
effect, the plasma of SED is lifted up by the ExB drift, after that the lifted plasma diffuses along the geomagnetic line at the
altitude where the ExB drift velocity is zero. To clarify the physical process of the carrying out the plasma from low-latitude to
high-latitude, we focus on the altitudinal distribution of the density strucutre of SED. GRACE-TEC data is the TEC data, which
was derived from the GPS receiver on GRACE satellite, between GRACE satellite altitude and GPS satellite altitude. Two event
of SED were observed simultaneously by MIT-TEC, which is the ground-TEC data on North-America continent, and GRACE-
TEC during May in 2003. The amplitude of TEC enhancement was compared between GRACE-TEC and MIT-TEC.

In the first case, SED was observed in three orbital path of GRACE satellite around 15LT on 21 May. The TEC enhacement o
20 TEC unit, which derived from SED, was observed in MIT-TEC in the first orbital path around 21UT. the TEC enhancement of
13 TEC unit was observed in GRACE-TEC at the same time and at the same location. In the second case, SED was observed
two orbital path of GRACE satellite around 15LT on 29 May. The TEC enhancement of 30 TEC unit was observed in MIT-TEC
in the first orbital path around 21UT. Similar results were obtained by the comparison using the other orbital path. These result
indicates that more than 30 percent of TEC enhancement was occurred above GRACE satellite. We will compare the amplitud
of TEC enhancement using GRACE-TEC and MIT-TEC in 2003 so that the averaged altitudinal structure of SED would be
obtained at the every latitude. The balance between the upward and poleward ExB drift velocity, which was derived from the
eastward electric field, and the downward diffusion velocity along the geomagnetic line would decide the altitudinal structure of
SED.
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A model of small scale field aligned currents in the middle and low latitudes as observec
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Low energy electron observation -over cusp region by LEP-ESA on
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Electron density perturbation near the Sq focus observed by S-310-37 sounding rocket
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The layers of anomalously high electron temperature are often observed near the Sq focus in winter hemisphere in lowe
E-region. Theoretical studies suggest that the electric potential near the center of the Sq focus in winter hemisphere is high
than that in summer hemisphere. The filed-aligned electric filed generated in lower E-region, where the electric conductivity is
low compared with higher altitude, would accelerate electrons, and ambient electrons could be heated through direct collisions
processes or plasma waves. The S-310-37 sounding rocket was launched to elucidate the generation mechanism of the elect
temperature enhancement. Several electrostatic probes and electric filed detector (EFD) were installed. Fast Langmuir Prol
(FLP) and Electron Temperature Probe (TEL) were used to obtain the profiles of electron temperature and electron density wit
high time resolution. Fixed Bias Probe (FBP) is to detect fluctuations of electron density with high time resolution up to 800 Hz.
Suprathermal Plasma Analyzer (SPA) aims to measure energy distribution function of thermal and suprathermal electrons and |
verify the existence of electrons heated by accelerated electrons. EFD aims to measure three-dimensional electric field.

The rocket successfully passed near the Sq focus during the rocket upleg, and FLP and TEL identified the electron temperatu
enhancement around 95-100 km in altitude. Although some data were slightly contaminated or partly saturated due to unexpec
edly large fluctuation of electron density, all instruments worked properly and obtained data successfully during the rocket flight.
Electrostatic probes observed abrupt increase of electron density fluctuation at 95-100 km in the rocket upleg up to the rocke
apogee of 138 km. According to FBP, the ratio of the fluctuated component to the background reached the maximum value 8% «
98 km. From analyses of FLP and SPA data, large fluctuation occurred at a specific rocket spin phase when the instrument face
toward the geomagnetic field which was connected to summer hemisphere. From these results, it is suggested that accelera
electrons along the geomagnetic field from summer to winter hemisphere may excite plasma waves though beam plasma inst
bilities, which was detected as an electron density fluctuation.

0o0o000:000000,0000,0000000000,00 EO0O,0DO00O00
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Changes of the electron temperature in the region of high electron with Fixed Bias Probe

on the S-310-40 Sounding Rocket
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Electric filed measurements in ionosphere by S-520-26 sounding rokcet
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S-520-26 sounding rocket experiment was carried out at Uchinoura Space Center (USC) in Japan at 5:51 JST on 12 Janua
2012. The purpose of this experiment is the investigation of the bonding process between the atmospheres and the plasma in 1
thermosphere. S-520-26 sounding rocket reached to an altitude of 298 km 278 seconds after a launch. The S-520-26 payload w
equipped with Electric Field Detector (EFD) with a two set of orthogonal double probes to measure both DC and AC less than
200 Hz electric fields in the spin plane of the payload by using the double probe method. One of the probes is the inflatable tub
structure antenna, called the ITA, with a length of 5 m (tip-to-tip). And ITA is very lightweight (12.5g per one boom). The ITA
extended and worked without any problems. It was the first successful use of an inflatable structure as a flight antenna. Anothe
one is the ribbon antenna with a length of 2 m (tip-to-tip). The electrodes of two double probe antennas were used to gathe
the potentials which were detected with high impedance pre-amplifier using the floating (unbiased) double probe technique
The potential differences on the two main orthogonal axes were digitized using 16-bit analog-digital converter, sampled at 80(
samples/sec with low pass filter at cut-off frequency of 200 Hz.

Results of measurements of DC electric fields by the EFD have the large sine waves that result from the payload rotation ¢
the spin period. The largest contribution to the electric field measurements by double probes moving through the ionosphere
mid-latitudes is that due to the X B fields created by their motion across the ambient magnetic field, wher¢he rocket
velocity in the Earth-fixed reference frame aBds the ambient magnetic field. The sum of the squares of the two components
represents the magnitude of the DC electric field in the spin plane of the payload. These data reveal abrupt, large-scale variatio
which can immediately be attributed to changes in the geophysical electric field singetiiEfields are slowly varying. The
sum of the squares data also reveals contributions at the spin frequency and its harmonics. These contributions result primari
from distortions of the waveforms in the raw data. Then we obtained three components of natural DC electric fields by subtracting
the v X B fields from raw data. As a result, the magnitude of DC electric field on a rocket orbit during the ascent was about
1mV/m, and the direction was for north-east.

ooooo:bCcOob,0og,0Doooaon
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Measurement of propagation characteristics of MF band radio waves in lower ionospher

by S-310-40 sounding rocket
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The ionospheric D region is important in radio wave propagation because it absorbs energy from waves at MF, HF and VHF
and it reflects LF and VLF signals. Then D region is present only during daylight hours. Therefore, in the night-time, the MF
band radio waves are propagated as far as an area where its radio waves cannot be propagated in the daytime. This reason \
the radio waves cannot receive is that the D region is disappeared at night. However, the MF band radio waves that transm
from distant place have not been often received at the mid latitude in the night-time. In this time the sporadic E region canno
be observed by the ionogram. We guess that the D region appear in the lowest ionosphere like a daytime. To farther study tt
structure of the lowest ionosphere, we propose a method to measure the very low electron densities that occur at altitudes fro
50 km to 90 km using the partial and perfect reflection characteristics of electromagnetic waves.

S-310-40 sounding rocket experiment was carried out at Uchinoura Space Center (USC) at 23:48 JST on 19 December, 201
The purpose of this experiment is the investigation of characteristics of radio wave propagation in the ionosphere and the est
mation of electron density structure in the lower ionosphere, when the intensity of radio wave measured on the ground will be
attenuate at night-time. In order to measure the radio waves, a LF/MF band radio receiver (LMR) is installed on the soundinc
rocket. The LMR has measured the propagation characteristics of four radio waves at frequencies of 60 kHz (JJY signal fron
Haganeyama radio station), 405 kHz (NDB station from Minami-Daito), 666 kHz (NHK Osaka broadcasting station) and 873
kHz (NHK Kumamoto broadcasting station) in the region from the ground to the lower ionosphere. The LMR consists of a loop
antenna, a pre-amplifier and a detector circuit. The loop antenna is set up in the nose cone, which is transparent to the LF/M
band radio waves, and is not deployed during the flight. Therefore, the LMR can measure the relative attenuation of radio wave
from the ground up to the ionosphere. Furthermore theree components of four radio waves measure by using three loop antenn
We can obtain the propagation directions of radio waves in the ionosphere directly.

We will explain a new radio wave receiver with the loop antenna system (LMR) on-board S-310-40 sounding rocket and show
the results of propagation characteristics of radio waves in the ionosphere. And the approximate electron density profile ca
be determined from the comparison between propagation characteristics observed by the LMR and propagation characteristi
calculated by the full wave method. The most probable electron density profile in the ionosphere is demonstrated in this study.
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Optimization for airglow imaging in an urban area
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Statistical characteristics of MSTIDs using a 630-nm airglow imager at Magadan
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Medium-Scale Traveling lonospheric Disturbance (MSTID) is a wavy phenomenon in the ionosphere, which has a horizontal
wavelength of 100-200 km and a period of a few hours. To date many observations of nighttime MSTIDs using all-sky airglow
imagers have been conducted in Japan. Since Ol 630-nm airglow emission is sensitive to the variation in the F-layer altitude ar
plasma density, 630-nm airglow images can monitor the two-dimensional structure of the MSTIDs. According to the previous
studies, nighttime MSTIDs at Stecolny near predominantly propagate southwestward. However, their propagation characteristic
at higher latitudes is still unclear. The Solar-Terrestrial Enviroment Laboratory, Naogoya University has made airglow imaging
observations of MSTIDs in Magadan, Russia (60.1N, 150.7E), since November 2008, as part of the Optical Mesosphere The
mosphere Images (OMTIs) in collaboration with Institute of Cosmophysical Research and Radiowave Propagation (IKIR).

In the presentation, we will report statistics of MSTIDs over Magadan from January 2009 to August 2012 (630 nights). The
ratio of clear-sky intervals to the total observations was 51% and data of 2149 hours of clear sky are available for the analysis.

goooo:ogooboooooon
Keywords: Medium-Scale Traveling lonospheric Disturbance

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

PEM29-P24 go:booboboobo 00:50 220 18:15-19:30

Jdoodboooooddootdoodoodoooodnood _
Thermospheric vertical wind and temperature observed by a Fabry-Perot imager
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Observations of three-dimensional structures of MLT wind fields based on meteor echc
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Radio Acoustic Sounding System (RASS) is one of the most promising remote-sensing techniques to measure atmosphel
temperature profile by combining a wind profiling radar and acoustic source. RASS has an advantage in the availability in the
temperature measurement regardless the weather condition and day-and-night.

The reduction of noise from the ground-based acoustic source is very important subject to make a RASS measurement f
practical use. Authors introduced the high-directional speaker system (LRAD-1000) into the RASS measurement of L-band winc
profiling radar to reduce the noise pollution problem. LRAD-100 has very low side-lobe emission by combining DSP-controlled
acoustics at two center frequencies. This paper demonstrates the performance of noise reduction and temperature measurem
by applying LRAD-100 to L-band wind profiling radar.

The vertical resolution of RASS measurement is determined by the pulse-width of wind profiling radar. This paper also aims
to improve the vertical resolution of RASS measurement to detect the distinct peak of inversion layers. We propose a new metho
to use oversampled data to obtain high-resolution temperature profile. The improvement of height resolution can be derived b
extracting the information of overwrapped height from the over-sampled data. The results is presented in the paper.

Keywords: RASS, wind profiling radar, atmospheric temperature
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