R006-01 215 C BR9: 10 A 31 H 16:00-16:15

@c%TEMémkﬁ—na¢ux—§%@ﬁﬁﬁmab4rv—yyﬁmg%
L',:

# KRS Sl [1]; Bk FHE [2]; S5 4t [2]
[1] HUEER, [2] BRK

Polarizations of auroral kilometric radiatin (AKR) observed by Kaguya and their ray
tracing analyses

# Kozo Hashimoto[1]; Yoshitaka Goto[2]; Yoshiya Kasahara[2]
[1] Kyoto Univ.; [2] Kanazawa Univ.

In KAGUYA (SELENE) LRS instrument[1], WFC-H[2] observes wave spectra in 1kHz-1,000kHz and various plasma waves
like Auroral Kilometric Radiation (AKR), electron plasma waves, and broadband electrostatic waves have been observed. Thi
system can observe wave polarizations by two pairs of dipole antennas. We have analyzed the AKR polarizations.

The polarization of AKR is defined with respect to the magnetic field from a view point of plasma waves. On the other hand, the
polarization is observed with respect to the propagation direction. Both polarizations depend on the source hemisphere. Kaguy
moves behind the Moon every rotation. The occultations of AKR radiated from the Earth occur. When only one hemisphere car
be seen due to the occultation, the source hemisphere is identified and the polarization can be measured correctly. This resul
also useful when both hemispheres are seen after the occultation. We will show some cases with a more reliable method main
when the polarizations are identified and both polarizations are observed without occultation and their interpretation based o
ray tracing.
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Relativistic Electron Precipitation and Acceleration by Parallel Propagating Whistler
Chorus Waves: GEMSIS-RBW Simulations
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Whistler chorus wave has an important role to accelerate electrons to over a few MeV from hundreds of keV, as well as tc
precipitate relativistic electrons into the atmosphere. These electrons are scattered through electron cyclotron resonance proc
at not only a magnetic equator but also off-equatorial region. The scattering of electrons at off-equatorial region shows a nonlinee
acceleration process through a phase trapping by a raising tone whistler chorus element propagating parallel to a magnetic fie
line. On the other hand, relativistic electrons with pitch angle close to the loss cone can also be scattered at the off-equatori
region, and be a cause of relativistic electron precipitation into the atmosphere through the pitch angle scattering.

This study shows a competitive process between relativistic electron acceleration and loss by whistler chorus waves, using tf
GEMSIS-RBW model. The RBW simulation calculates wave-particle interactions between whistler chorus waves and radiatior
belt electrons along a magnetic field line. Whistler chorus waves propagating at higher magnetic latitudes can precipitate electror
with higher kinetic energies. On the other hand, electrons with a few hundreds of keV can be accelerated into relativistic energie
through the nonlinear phase trapping process. Discussion will focus on flux variation associated with the competitive proces
between the acceleration and loss. Influence of relativistic electron precipitation on the flux depletion will also be discussed.
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Statistical analysis of plasmaspheric magnetosonic mode waves from Van Allen Probes
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Magnetosonic waves (MSWSs) are electromagnetic emissions whose properites can be described by the cold plasma extraor
nary mode, which are typically generated between the proton cyclotron frequency and the lower hybrid resonant frequency. |
has been suggested that MSWs can contributed to the acceleration of relativistic electrons in the radiation belts. In this study, w
investigate the Poynting vector of plasmaspheric MSWSs using the spectral matrix data from the EMFISIS instrument onboarc
the Van Allen Probes spacecraft. Our Poynting vector analysis showed that the observed MSWSs propagate azimuthally arour
the Earth, which have been suggested by previous ray tracing studies (Kasahara et al, 1994). We also identified MSWs propag:s
radially across the field line. In particular, the occurrence of MSWSs propagating inward from higher L-shells increases during
magnetically active periods. We investigated the polarization of MSWs derived from the spectral matrix using the SVD method
(Santolik et al., 2003). We found that MSWs can be converted to the left-hand polarized EMIC waves when the frequency of
MSWs becomes lower than the local cross-over frequency. We thus suggest that one of the origins of the plasmaspheric EMI
waves is the mode conversion from MSWs.
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A statistical study of EMIC waves with frequency variations observed by THEMIS.
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Recent observations reported electromagnetic ion cyclotron (EMIC) triggered emissions with rising tones between the H
and He™ cyclotron frequencies in the Earth’s magnetosphere. These emissions can play an important role in magnetospheri
dynamics and their global distribution has been of great interest.

We develop a program to identify whether EMIC emissions have frequency variations or not, and perform a statistical study
of frequency variations of the EMIC waves, that occurred in the equatorial magnetosphere from L=5.7 to L=10 at all local times,
using data from the THEMIS probes during 2013 and 2014. We calculate the sweep rate of EMIC emissions using power spectr:
density. Results show that rising or falling tones occur during over 30% of times when EMIC emissions were observed. The
strong rising tones have high occurrence rate near the dayside magnetosphere where the solar wind dynamic pressure is high.
addition, the frequency sweep rate and growth rate of wave amplitude tend to increase as wave amplitude becomes large.
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Katoh[10]; Kazushi Asamura[11]; Iku Shinohara[12]; Shoya Matsuda[1]; Mamoru Ota[1]; Satoshi Kurita[13]; Naoko
Takahashi[2]
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The SPRINT-B/ERG satellite is a Japanese small satellite mission to investigate dynamics of the inner magnetosphere. T
achieve comprehensive observations of plasma/particles, fields, and waves, the Plasma Wave Experiment (PWE) is installs
onboard the ERG satellite to measure electric field in the frequency range from DC to 10 MHz, and magnetic field in the
frequency range from a few Hz to 100 kHz. Two CPU boards, one for electric field and another for magnetic field, are installed
for the PWE and the measured data by the PWE are processed by these CPUs. A variety of operational modes can be implemen
without changing the hardware configuration, and the telemetry data consists of several kinds of data such as power spectrut
waveform and spectral matrix. Some of them are continuously generated 24 hours per day and are downloaded to the groun
while the other data such as waveform data are once stored in the mission data recorder (MDR) and partial data is downloade
after data selection process. Besides the PWE, the Software-Wave Particle Interaction Analyzer (S-WPIA) will be equippec
onboard the ERG in order to realize direct measurements of wave-particle interactions, and it is necessary to take into accou
the co-operational data processing and data flow with the S-WPIA.

The development of the PWE is almost reaching its final phase, but we still have some action items to be solved in the softwar
development. One of essential items is generation algorithm of the spectral matrix. In order to determine the absolute directio
of the wave using spectral matrix, it is indispensable to calculate cross spectra between electric and magnetic wave fields but tt
CPUs are independently assigned to them so that we need to introduce some synchronization technique to overcome this proble
Another one is the optimization of the operational plan of the MDR. We intermittently generate waveform data, which is so-called
'EWO-burst mode’ and tentatively store them in the MDR. We prepare two kinds of EWO-burst mode; one is ‘chorus-burst’ and
another is 'TEMIC-burst’. As we need to select them due to the limitation of telemetry resource, efficient data selection scheme is
very important to obtain maximum science output using the reproduced EWO-burst data from the MDR. In addition, triggering
logic for the EWO-burst will play an important role.

In the present paper, we introduce a current design of onboard software preferable for the PWE onboard ERG according to tf
scientific objects of the mission.
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Effects of EMIC rising tone emissions on magnetospheric plasmas
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We perform self-consistent hybrid simulations on electromagnetic ion cyclotron (EMIC) triggered emissions with a gradient of
the non-uniform ambient magnetic field and obtained broadband and clear rising tone EMIC emissions. We also performed th
test particle simulations for scattering of the relativistic electrons. Broadband emissions induce rapid precipitation of energetic
protons and relativistic electrons into the loss cone since the scattering by the concurrent triggering takes place faster than that
the coherent emissions. The coherent triggered emission causes efficient proton acceleration around the equator because of
stable particle trapping by the coherent rising tone emission. Nonlinear trapping causes significant relativistic electron scatterin
in wide energy range. Since the frequency of the rising tone emissions reaches close to the gyro-frequency and the emission al
induces lower band EMIC waves which are also close to the gyro-frequency, the minimum resonance energy of the electron
reaches 300 keV. The higher energetic electrons (with 6 MeV to 20 MeV) are scattered almost 70 % for both broadband an
rising tone cases. The hybrid simulations including cold ion heating are also performed, which shows the selective heating o
heavy ions (Helium and Oxygen). These heating mechanism also makes the dynamic spectrum of the EMIC wave complex.
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Suzaku observation of Jovian X-rays around solar maximum

# Masaki Numazawa[1]; Yuichiro Ezoe[2]; Kumi Ishikawa[3]; Takaya Ohashi[4]; Yoshizumi Miyoshi[5]; Tomoki Kimura[6];
Yasunobu Uchiyama[7]
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We report on Suzaku observation of Jupiter in 2014. Recently, Chandra, XMM-Newton, and Suzaku have discovered sever:
X-ray emissions from Jupiter. Suzaku found diffuse X-ray emission associated with inner radiation belts thanks to its higher
sensitivity in 1 - 5 keV (Ezoe et al. 2010). To understand a relation of this emission to the solar activity and its spectral properties
furthermore, we conducted a new Suzaku observation in 2014. We found that the diffuse X-ray emission exists around Jupite
but its luminosity and spectrum seem to be changed from 2006. We discuss our results in the context of the solar activity an
inner radiation belts.
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Study of the dayside magnetic reconnection through the analysis of Geotail data
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In the present study, we have investigated the magnetic reconnection structure in the dayside magnetosphere that has not b
studied intensively compared to that in the nightside, by analyzing the Geotail data. In the nightside magnetosphere (magnetotai
it is considered that a symmetric reconnection will occur because the characters of plasmas of two upsteram sides are almost t
same. On the other hand, in the dayside magnetosphere (magnetopause), it is considered that the asymmetric reconnection \
occur because the magnetospheric plasma and the solar wind plasma are both involved in the reconnection. It is consider
that the nightside reconnection has a quadrupole structure produced by Hall effect, and the dayside reconnection has the dipc
structure. We selected the reconnection events based on the simultaneous sign inversion of the ion flow velocity and the magne
field from the Geotail data. We could select 34 cases in 1995-2014, and found that they have either quadrupole or dipole structul
in the duskward magnetic field component,}B Further, we investigated the magnetic field structure near the neutral line by
analyzing the changes in the ion density and the magnetic field when the Geotail passes near the neutral line. In 10 cases, th
have the quadrupole structure in By, and the averaged value of the ion density ratio is 6.3 (Density in the magnetosheath / Densi
in the magnetopause). The averaged value of the magnetic field ratio is found to be 1iAGH8 magnetopaus¢l, |in the
magnetosheath). On the other hand, in 24 cases that have the dipole structure, the averaged value of ion density ratio is 17.3, ¢
the averaged value of the magnetic field ratio is 2.54. These values are greater than those with quadrupole structure. In additic
in the cases of dipole structure, when the value of the ion density ratio is large, the chaggemasto be large. We will discuss
the difference between the symmetric reconnection and the asymmetric reconnection based on these results.
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Van Allen Probes observations of dipolarization and its associated O+ flux variations in
the inner magnetosphere

# Masahito Nose[1]; Kunihiro Keika[2]; Craig A. Kletzing[3]; Charles W. Smith[4]; Robert J. Macdowall[5]; Geoff Reeves|[6];
Harlan Spence[7]
[1] DACGSM, Kyoto Univ.; [2] STEL, Nagoya Univ.; [3] Department of Physics and Astronomy, Uol; [4] Department of
Physics, UNH; [5] NASA/GSFC; [6] LANL; [7] Univ. New Hampshire

Recent study employing the MDS-1 satellite reveals that magnetic field dipolarization in the deep inner magnetosphere i
not unusual. When the MDS-1 satellite was located at L=3.5-5.0 near the auroral onset longitude (MLT difference of &lt;2.5
h), the occurrence probability of local dipolarization was about 16%. Surprisingly, an event was found at L™3.6, far inside the
geosynchronous altitude. It was also shown that after the dipolarization, the oxygen ENA flux in the nightside ring current region
measured by the IMAGE satellite was predominantly enhanced by a factor of 2&amp;#8211;5 and stayed at an enhanced lev
for more than 1 h, while clear enhancement was scarcely seen in the hydrogen ENA flux. To better understand mechanisms:
the selective acceleration offGons during dipolarization, an in-situ measurement of ion fluxes is needed. However, there are
few studies investigating Hand O" flux variations during dipolarization in the deep inner magnetosphere.

In this study we investigate magnetic field dipolarization and its associated ion flux variations in the deep inner magnetosphere
using magnetic field and ion flux data obtained by the Van Allen Probes. From the magnetic field data recorded on the nightsid
(1800-0600 MLT) in the inner magnetosphere (L=3.0-6.6) in VDH coordinates, we select substorm-related dipolarization events
in which the H component increases by more than 20 nT and the absolute value of the V component decreases by more th:
8 nT in 5 minutes. About 150 dipolarization events are identified from 1 October 2012 to 30 June 2015. We find that the
dipolarization mostly occurs at L=4.5-6.5 in the premidnight sector (2100-0000 MLT). No events are found at L&It;4.0. Some
dipolarization events are accompanied by O+ flux enhancements in the energy range higher than a few keV, which have the pitc
angle distribution peaked around 45 or 135 degrees. We also find that low ereiign©often appear after dipolarization with
an energy dispersion starting from around keV down to a few tens of eV. These energy dispersives@re detected in the
directions parallel and antiparallel to the magnetic field line. We will discuss possible mechanisms of the selective acceleratior
of O™ ions and the generation of the field-aligned sub-keVi@ns in the deep inner magnetosphere during the dipolarization
events.
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High current density observations in the near-Earth plasma sheet before and after the
substorm onset

# Miho Saito[1]
[1] Titech

The statistical properties of the near-Earth current sheet from 8 Re to 12 Re were recently revealed by the THEMIS multi-
spacecraft measurements [Saito, 2015]. A typical cross-tail current density in the near-Earth tail (X=-8 to -12 RE) was found to
be "2 nA/m"2, while in some cases, the current density increased above 4 nA/m™2. High current density of the cross-tail currer
sheet in the near-Earth (X™-10 RE) plasma sheet is a prominent signature during the growth phase of substorms. To understa
where the tail energy is stored and released, temporal evolution of the current density was analyzed based on the THEMIS mult
point magnetic field data from 2007 to 2013. In the tail outside X™-10 RE, the high current density was observed before the onse
and decreased gradually during the expansion phase, being consistent with the previous studies. However, in the inner edge
the tail (X™-8 RE), the current density was also high in quiet times. In addition to that it increased temporally after the onset for a
few to several minutes. These high current density observations before and after the onset suggest that the tail energy is relea:
outside X™-10 RE and that new current system, which may be related to the aurora formation, is formed after the onset withir
X"-8 RE.
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Bi-modal log-normal distribution of substorm intensity: What does it mean?

# Akira Morioka[1]; Yoshizumi Miyoshi[2]; Masahito Nose[3]
[1] PPARC,Tohoku Univ.; [2] STEL, Nagoya Univ.; [3] DACGSM, Kyoto Univ.

One of the essential issues in substorm study is how is the substorm intensity distributed and what determines the distributiol
In this study, we made a data base of substorm onset and intensity for a long period from 2005 to 2014 by using Wp inde>
provided by WDC for Geomag, Kyoto University and OMNI data base. Then, the substorm intensity (AL index) distribution is
statistically studied using the data base. The obtained major results are,

1) Substorm intensity shows bi-modal log-normal distribution.

2) Its major peak is in small AL range around 100 nT and the secondary peak is around 300 nT.

3) The occurrence ratio between the major and second groups is 52%:48% (Number of small substorms is comparable wit
larger substorms).

4) The ratio of integrated AL value between the major and second groups is 32%:68% (One third of magnetospheric energ
may be dissipated through small substorms) .

The major and secondary groups are considered to be pseudobreakups and full substorms, respectively. The bi-modal d
tribution of substorm intensity means that substorm is not a continuum state between pseudo-substorms and full substorms
has been discussed, and may suggest that two different substorm processes are working. What are the two different substo
processes? Do they imply the different solar wind-magnetosphere interaction process, two types of loading-unloading proces
or different substorm triggering?
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THEMIS satellite observations of a multiple-onset substorm

# Akimasa leda[1]; Yukitoshi Nishimura[2]; Yukinaga Miyashita[1]; Hirotoshi Uchino[3]; Shinobu Machida[4]
[1] STEL, Nagoya Univ.; [2] UCLA; [3] SPEL, Kyoto Univ.; [4] STEL, Nagoya Univ.

A multiple-onset substorm with stepwise poleward expansions is studied. Five successive auroral brightenings were identifie
in all-sky images roughly every 10 minutes starting at 0213 UT on 27 February 2009. The first brightening was weak and the
second brightening was the substorm initial brightening. Other brightenings expanded poleward thus were auroral breakups. Tt
breakups occurred stepwise, i.e., later breakups initiated near the latitude where the previous poleward expansion has reach
Corresponding reconnection signatures are studied using THEMIS satellites observations between 8 and 24 Re down the tg
The initial brightening was not accompanied by clear reconnection signature at 8, 10, and 24 Re down the tail. On the othe
hand, subsequent three auroral breakups were simultaneous with three fast flows at 24 Re, thus are associated with reconnect
The three fast flows were a tailward flow and subsequent two earthward flows. The flow reversal simultaneous with the secon
breakup indicates that the tailward retreat of the reconnection site occurred in a stepwise manner, because another tailward retr
is expected at the third breakup. We interpret that the stepwise characteristic in the tailward retreat and poleward expansion
caused by possible stepwise magnetic flux pileup.
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Origin of internal modulations of the pulsating aurora

# Yoshizumi Miyoshi[1]; Shinji Saito[2]; Kanako Seki[1]; Takanori Nishiyama[3]; Ryuho Kataoka[3]; Kazushi Asamura[4];
Yuto Katoh[5]; Yusuke Ebihara[6]; Takeshi Sakanoi[7]; Masafumi Hirahara[8]; Shin-ichiro Oyama[9]; Satoshi Kurita[10];
Mitsunori Ozaki[11]; Ondrej Santolik[12]
[1] STEL, Nagoya Univ.; [2] Nagoya Univ.; [3] NIPR; [4] ISAS/JAXA; [5] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [6]
RISH, Kyoto Univ.; [7] Grad. School of Science, Tohoku Univ.; [8] STEL, Nagoya Univ.; [9] STEL, Nagoya Univ.; [10] STEL,
Nagoya Univ.; [11] Electrical and Computer Eng., Kanazawa Univ.; [12] The Czech Academy of Sciences

We investigate the origin of the internal modulations, so-called quasi-few Hz modulations of precipitating electrons for the
pulsating aurora by comparative studies between the Reimei observation and a computer simulation for the chorus-wave partic
interactions. From the Reimei observations, the main modulation of precipitation, with a few seconds, and the internal mod-
ulations, with a few Hz, that are embedded inside the main modulations are identified. A computer simulation that calculates
interactions between the bouncing electrons along the magnetic field and the propagating whistler mode waves shows that tl
generation and collapse of the lower-band chorus bursts determines on-off switching of the pulsating aurora. A train of rising
tone elements embedded in the lower-band chorus bursts drives the internal modulations. Besides the internal modulations, t
Reimei satellite found a precipitation gap between intermittent precipitations above a few keV and stable precipitations arounc
1 keV. The gap corresponds to the half-gyro frequency gap between the lower-band chorus waves and the upper-band chor

waves.
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Characteristics of ring current protons and oxygen ions during the 7 January 2015 and 1
March 2015 storms

# Kunihiro Keika[1]; Kanako Seki[2]; Masahito Nose[3]; Shinobu Machida[1]; Yoshizumi Miyoshi[2]; Louis J. Lanzerotti[4];
Donald Mitchell[5]; Matina Gkioulidou[5]; Andrew Gerrard[6]; Jerry W. Manweiler[7]
[1] STEL, Nagoya Univ.; [2] STEL, Nagoya Univ.; [3] DACGSM, Kyoto Univ.; [4] NJIT; [5] JHU/APL; [6] NJIT; [7]
Fundamental Technologies, LLC

http://st4a.stelab.nagoya-u.ac.jp/jp/

We investigate enhancements and losses of energetic ("50-"500 keV) protons and oxygen ions during two intense storms
January 7 and March 17 in 2015. We use proton and oxygen ion data from RBSPICE onboard Van Allen Probes.

During the January 7 storm (Dsf, = -99 nT), Van Allen Probes explored the inner magnetosphere on the night side, with
both spacecraft located around midnight at apogee. Their orbits were in opposite phase. RBSPICE data are available from bo
spacecraft during the rapid recovery of the storm. We analyze energy spectra of both species to identify whether the ring currel
is symmetric or not, and determine the dominant loss process.

During the March 17 storm (Dgf,, = -223 nT), Van Allen Probes traveled in the pre-midnight sector during the outbound
paths and around midnight during the inbound path. The orbits of the two spacecraft were in opposite phase. The Dst inde
during the storm showed a two-step decrease with the first minimum at 9 UT and the second at 22 UT. Enhancements of rin
current ions began at RBSPICE-B at "7 UT, and RBSPICE-A entered the ring current region at "9 UT. The RBSPICE data shov
penetration of energetic protons (mu™0.1 keV/nT) down to L™4 during the first storm development. Protons penetrated more
deeply (as low as L™3) during the second enhancement. The protons, which we confirmed made a dominant contribution t
energy density at L = 3-4, are more enhanced in flux around the storm maximum. The flux of 200-400 keV oxygen ions was
enhanced and localized around midnight near the end of the first storm development. Oxygen ion enhancements during t
second development were seen in a wide range of MLT (pre-midnight to midnight). We examine the evolution of ion energy
spectra to identify whether each phase of the multi-step storm development was due to deep penetration of transport/injection
density enhancements, or/and non-adiabatic acceleration of protons and oxygen ions.
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Growth signature of omega band auroras

# Natsuo Sato[1]; Akira Kadokura[l]; Yoshimasa Tanaka[1]; Tomoaki Hori[2]; Akira Sessai Yukimatu[3]
[1] NIPR; [2] STE lab., Nagoya Univ.; [3] NIPR/SOKENDAI

We examined omega band auroras observed with the THEMIS ground based all-sky imagers. Using 8 years data from 20C
we found a large number of events that showed almost whole processes of the generation of omega band aurora from the initi
growth phase to the declining phase through expansion phase. The interesting features for the growth of omega band aurora
as follows; the omega band aurora grew from a faint seed, not via distortion of pre-existing east-west band aurora. The aurora d
not show any shear motion during the growth of auroral activity. The omega band auroras occur in the post midnight to morning
sector auroral zone during the recovery phase of magnetospheric substorms. They drifted eastward with a speed of a few hundr
meter/sec. Ps6 magnetic pulsations with period of 10-30 minutes were observed in association with the occurrence of omec
band aurora, most apparent for the Z component. A black hole-like dark aurora was found during growth and expansion phas
just at the eastside of omega band aurora. Omega band aurora generally consists with intense pulsating aurora.

In this study we examine generation and growth signatures of omega band auroras with referring optical imager, particle an
field observed onboard THEMIS spacecraft, and ionospheric convection obtained by SuperDARN radars.
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DS IEFEICHKE LT, IR E KHEIC R > T <, BHFEOHSHONY RIRA—a IR U s N TAH AN
RICIERENZ DT, KEBE TREEZZCES RIVEFNIXIZ LA CRI 5BV, A ANV RA—a i34 —no
FH T A —LOEIEAOER N SEARICHIR L., BRZHEDEE X — MVOMETHRRIC FY 7 M9 %, B 10
S5 304701F £ D PseHITEENRENZ 1), FRC Z K DIREIDIEE THAHFMEZE L TWVW5, A AN RA—1 50D
B - IREHHORMEE LT, FEETOHERICBNT, EEMEFaA—NVOMEORIRZ LIz oy 74 —a5
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Observation of a unipolar FAC system associated with IMF By triggered theta auroras:
A systematic survey for 1998-2004

# Masakazu Watanabe[1]; Marc R Hairston[2]
[1] Earth & planetary Sci., Kyushu Univ.; [2] UTD

We investigate the existence of a specific field-aligned current (FAC) system predicted by numerical magnetohydrodynami
simulations in a past study. The FAC system is expected to occur when a drifting theta aurora is formed in response to a stepwis
transition of interplanetary magnetic field (IMF) By during strongly northward IMF periods. The FAC system appears on the
rear side of the drifting crossbar of the theta aurora, with its polarity controlled by IMF By. When the crossbar is drifting
dawnward (duskward), the FACs flow into (away from) the ionosphere. The purpose of this paper is observational verification of
the above-mentioned IMF By-controlled FAC system. In reality, however, the stepwise IMF By change as simulated is of vary
rare occurrence. We systematically surveyed IMF data during the period of 1998-2004 and found four events of almost ideal B\
transitions. For the four events, five crossbar overpasses by Defense Meteorological Satellite Program (DMSP) satellites wel
available. For all five overpasses, the aforementioned FAC system was confirmed using precipitating particle, magnetic field
and ion drift data obtained by the spacecraft. Thus we conclude the real existence of the model-predicted FAC system associat
with IMF By triggered theta auroras.
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On the formation and origin of substorm growth phase/onset auroral arcs inferred from
conjugate space-ground observations

# Tetsuo Motoba[1]; Shinichi Ohtani[2]; Kazuo Shiokawa[3]
[1] STEL/Nagoya Univ.; [2] The Johns Hopkins University Applied Physics Laboratory; [3] STEL, Nagoya Univ.

Magnetotail processes and structures related to substorm growth phase/onset auroral arcs remain poorly understood mos
due to the lack of adequate observations. In this study we make a comparison between ground-based optical measureme
of the premidnight growth phase/onset arcs at subauroral latitudes and magnetically conjugate measurements made by the /
tive Magnetosphere and Planetary Electrodynamics Response Experiment (AMPERE) at “780 km in altitude and by the Vau
Allen Probe-B spacecraft crossing L values of “5.0-5.6 in the premidnight inner tail region. The conjugate observations offer
a unique opportunity to examine the detailed features of the arc location relative to large-scale Birkeland currents and of the
magnetospheric counterpart. The observations strongly suggest that the premidnight arc is connected to highly localized presst
gradients embedded in the near-tail R2 source region via a local upward FAC.
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Unusual emission in the sub-auroral region during the recovery phase of magnetic storn
obtained with IMAP/VISI

# Takeshi Sakanoi[1]; Atsushi Yamazaki[2]; Akinori Saito[3]; Yuta Hozumi[3]; Septi Perwitasari[4]
[1] Grad. School of Science, Tohoku Univ.; [2] ISAS/JAXA,; [3] Dept. of Geophysics, Kyoto Univ.; [4] PPARC Tohoku
University

http://pparc.gp.tohoku.ac.jp/tsakanoi/

We report unusual emission event in the sub-auroral region obtained with IMAP/VISI occurred in the recovery phase of a big
storm in July 2015. IMAP/VISI is a visible imaging spectrometer which aims to measures nightglow emissions from ISS ("400
km altitude) covering the wide range from +51 deg. to -50 deg. in geographical latitude. Two slits of VISI point to +45 deg. and
-45 deg. to nadir to achieve a stereoscopic measurement of the airglow and aurora emission. In the nominal operation mode, VI
continuously measures emissions at 02 762 nm, OH or N2 1PG 730 nm and O 630 nm simultaneously with a spatial resolutio
(plate scale) of 10 km x 14 km and scan width of "600 km (mapped to the E-region altitude) perpendicular to the orbital track.

A big storm started on June 21, 2015 and Dst index decreased to 195 nT at 5UT on June. IMAP/VISI measured the dot
or tail-shaped emission in the evening sector of sub-auroral region in the southern hemisphere. The dot or tail structures wel
continuously measured in successive six orbits during the period from 1645 UT on June 24 to "0030 UT on June 25 in the
recovery phase of the big storm. We found that the dot- or tail-shaped structure is most distinct in O 630 nm with intensities
of a few hundreds Rayleighs, but it is also identified in O2 762 nm and OH/N2 1PG 730 nm. The size of spot or tail was
approximately several tens to a few hundreds km. However, no background continuum emission was found associated with th
structure. These spot or tail structures were obviously separated from the auroral oval emission with a typical latitudinal gap o
"10 deg. Comparing the VISI data between front FOV and rear FOV, the structure shapes are almost identical. This is the firs
time we identified these structures separately from the auroral oval since the launch in 2012.

From the facts mentioned above, we suggest that the emission cannot be attributed to city light, lightning fishing boats. It i
probably difficult to explain the dot or tail structure by airglow process. It is likely to cause the spot- or tail-shaped emission by
auroral precipitating electrons. To produce the emissions at O 630 nm, O2 762 nm and N2 1PG 730 nm simultaneously, electror
in the broadband energy range from low-energy to several keV should be required. In this talk we give the discussion on the
mechanism for these structure and the relationship to SAR arc or SAPS.
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Misleading concept of Dungey convection

# Takashi Tanaka[1]
[1] SERC, Kyushu Univ.

Spectacular aurora behaviors observed at the substorm onset are surprising enough to make us believe that they are somett
unusual phenomena caused by extraordinary plasma processes such as explosion and instability. For the substorm as an abnol
phenomenon in plasma, understandings for individual processes such as growth phase, quiet arc, on set, dipolarization, WTS, a
streamers are made uniquely for each process, and consequently mechanism for each process is consider almost independe
Typical examples that reflect these situations would be the NENL and the CW. What is lying on the base of these troubles i
misleading concept of Dungey convection. An image that open magnetic fields pull magnetospheric plasma makes us understa
the convection in a wrong way. A fatal error caused by such image is to underestimate the role of pressure regimes in th
convection system. These misunderstandings have given rise to the substorm that excessively depends on the effect of NENL.

Recently, it has been found that finer the spacial resolution of the global M-I coupling simulation is, the more realistic features
of the polar substorm are reproduced. While observed signatures of the polar substorm reveals the results of M-I couplin
process, a serious difficulty of the substorm study is that even if the results are known it is not directly connected to clarify the
cause of the substorm. The most significant difficulty is to know how and to where perturbation observed in the polar substorr
are projected along magnetic field line or current line to the magnetospheric structure. Itis what known as the projection problem
Although satellite observations were expected to solve this problem, the solution was not obtained due to the weakness that tl
whole M-I structure cannot be known from the satellite observation. Even from the satellite observations, the understanding fo
the substorm process was done only by connecting symbolized mechanisms like the NENL and the CW. Projection problem i
still the most critical issue for the substorm research.

The results of simulation can solve the projection problem. Results of substorm reproduction in MHD seems to indicate that
the substorm is the development and transition of the convection system. In the substorm process based on the development ¢
transition of the convection system, all disturbances from the growth phase to the expansion phase are understood as a succes:
series of mutually related phenomena. Convection must intend to form a self-consistent structure among magnetic field, flow
FAC, energy conversion, and the shear formation. Although the substorm is a non-steady-state, the self-consistent structu
must be held even during the substorm. In the estimation process based on the observation, it tends to consider only pal
neglecting the self-consistency over the whole system. This is probably the reason why the substorm elements are consider
almost independently to each other.

BT RA =LAy b TRERNEA—OSEHHPEREING, ThERZSMAMEETIESTHS LWV HIR
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The null-separator structure and the Dungey cycle in the southward IMF condition

# Shigeru Fujita[1]; Takashi Tanaka[2]
[1] Meteorological College; [2] SERC, Kyushu Univ.

"

""The null-separator structure

The solar wind-magnetosphere interface has a peculiar magnetic field configuration named by the null-separator structur
[Watanabe et al., 2005]. In this structure, all magnetic fields in the solar wind merging with those in the magnetosphere pas
the null points. In addition, there appears the special magnetic field line connecting two null points on which the solar wind
(IMF), the open and the closed magnetic field lines meet. This field line is called the separator line [Stern, 1973]. The null-
separator structure is well recognized in the global MHD simulation result for the northern IMF condition [Tanaka, 2007]. We
can identify two null points in the nightside higher latitude region to the cusp in both hemispheres and two separator lines
running in the dayside and in the nightside. However, this simple null-separator structure is not conserved in the southwar
IMF condition [Tanaka, 2007]. Tanaka (2007) reported the structure with the cusp-null, the X-null, and the separator line in
the dayside magnetopause. This structure is different from that in the northward IMF condition. Therefore, the null-separatol
structure in the southward IMF condition is still an issue to be solved.

"The Dungey cycle™

The Dungey cycle refers to the convective motion of plasmas and magnetic field lines invoked by the merging in the dayside
and that in the nightside in the solar wind-magnetosphere-ionosphere system. Namely, the magnetic field lines merging with th
IMF in the dayside magnetopause are transported to the nightside magnetosphere and return to the dayside after reconnect
in the nightside magnetosphere [Dungey, 1961]. This idea explains the ionospheric convection in the high-latitude ionosphere
As the Dungey cycle is regarded to be driven by merging in the dayside magnetopause, this cycle is regarded to be close
related to the null-separator structure. However, there are not so many studies about the Dungey cycle in terms of the nul
separator structure. For example, Fujita et al. (2015) manifested driving mechanism of the Dungey cycle only in the dayside
magnetosphere. Nobody study the three dimensional Dungey cycle in terms of the null-separator structure. The present stu
is the first one dealing with the Dungey cycle in the null-separator structure in the southern IMF condition by using the global
MHD simulation.

"The three-dimensional Dungey cycle in the null-separator structure™

At first, we discuss transform of the null point when the IMF turns southward from northward. It is noted that the null points in
the northward IMF condition are determined as two points in the northern and southern hemispheres. When the front of the IMF
change (northward>southward) in the solar wind arrives at the null point, there appears an additional, new null point which
is transported along with the solar wind. The magnetic field intensity becomes very small along trace of the new null point.
Probably, this trace is a null line between the original null point and the new null point although the numerical simulation with
finite grid size cannot exactly reproduce the null line. In addition, this line is identical with the X-null found by Tanaka (2007).
This line plays an important role in the three dimensional Dungey cycle in the southward IMF condition because the nightside
reconnection of the Dungey cycle appears on this "'null line™. It is noted that the nightside second reconnection necessary fol
the Dungey cycle is apparently corresponding to the NENL [Baker et al., 1995].

Baker, D. N. et al. (1996), J. Geophys. Res., 101(A6), doi:10.1029/95JA03753.

Fujita, S. (2015), submitted to JGR

Stern, D. P. (1973), J. Geophys. Res., 78(31), doi:10.1029/JA078i031p07292.

Tanaka T. (2007), Space Sci Rev, DOI 10.1007/s11214-007-9168-4.

Watanabe, M. et al (2005), J. Geophys. Res., 110, A06210, doi:10.1029/2004JA010832.
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MHD simulation of multiple x-line magnetic reconnection in the dayside magnetopause

# Koji Kondoh[1]
[1] RCSCE, Ehime Univ.

The spontaneous fast reconnection evolution is studied in asymmetric magnetic field configuration. In particularly, the multiple
x-line reconnections are investigated in association with the presence of sheath flow using two dimensional MHD simulations
According to the fast reconnection development, the diffusion region extends in the direction of reconnection outflow. Then,
secondary reconnection occurs to divide the diffusion region, and the magnetic reconnections in the secondary x-lines drastical
evolve again. The sheath flow makes extending of diffusion region easy and cause the differences of reconnection rate at ea

x-line.
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Comparison of global MHD simulations of sudden impulses with SuperDARN
observations

# Tomoaki Hori[1]; Shigeru Fuijita[2]; Atsuki Shinbori[3]; Nozomu Nishitani[4]
[1] STE lab., Nagoya Univ.; [2] Meteorological College; [3] RISH, Kyoto Univ.; [4] STELAB, Nagoya Univ.

A set of global MHD simulations of the magnetosphere-ionosphere (M-1) coupled system have been performed to examine th
IMF-By dependence of ionospheric convection variations associated with sudden impulses. The previous study on the IMF-B)
dependence but using SuperDARN (SD) radar observations showed that the higher-latitude portion of induced flow vortices has
dawn-dusk asymmetry in speed for negative Sls and its polarity of flow asymmetry flips depending on the IMF-By polarity. It was
suggested that temporal evolution of the round convection cell due to variations of IMF-By generates this flow asymmetry. To
study such an M-I coupled response to varying IMF-By from a theoretical point of view, we conducted global MHD simulations
with increasing/fixed/decreasing IMF-By intensity associated with SIs. As a result, the simulation runs for negative Sls have
basically reproduced the dawn-dusk asymmetry of the higher-latitude flows showing the same dependence on IMF-By intensit
and polarity as seen by the SD observations. As also expected, the round cell strengthens in the case of increasing IMF-By .
compared with the fixed and decreasing cases. A detailed examination, however, indicates that the evolution of the round ce
upon solar wind pressure changes seems to be more complicated than expected. For example, the round cell always intensi
from the pre-Sl level for negative Sls, while it weakens systematically for positive Sls, regardless of the change of IMF-By
intensity. This result suggests that not only the IMF-By intensity but also some upstream conditions associated with solar winc
pressure changes can contribute to the evolution of round cell. Therefore, the observed flows with a dawn-dusk asymmetry cou
result from the interplay of these two effects.
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Transition of Global Magnetospheric Topology at Substorm Onset

# Daiki Yoshioka[1]; Masakazu Watanabe[2]; Takashi Tanaka[3]; Shigeru Fujita[4]
[1] Earth and Planetary Science, Kyushu Univ.; [2] Earth & planetary Sci., Kyushu Univ.; [3] SERC, Kyushu Univ.; [4]
Meteorological College

Recent magnetohydrodynamic (MHD) simulations indicate that the magnetic field topology of the magnetosphere is basically
described by a torus representing the open-closed filed line boundary and a cylinder representing the open-interplanetary fie
line boundary. The torus is inscribed in the cylinder with a tangent topologically equivalent to a circle. The circle consists of two
separators (which are also field lines) connecting two magnetic nulls on the circle. The torus surface consists of two separatrice
namely the separatrix northward of the separator circle and the separatrix southward of the separator circle. Similarly, th
cylinder surface is divided into two separatrices by the separator circle. We call such structure of the magnetosphere the nul
separator topology. When the interplanetary magnetic field (IMF) is northward, the null-separator topology almost always
persists. For southward IMF, however, the null-separator topology is locally modified, sometimes drastically, although the globa
null-separator topology is basically retained. In this paper, we investigate the magnetic topology change at the onset of substorn
simulated by global MHD modeling. In our simulation, a nonzero dawn-dusk component of the IMF was included in the upstream
conditions. We found the following. Just before the onset, at x = -20 "-30 Re on the nightside, the torus surface northward of the
separator circle and the torus surface southward of the separator circle are in contact with each other and reconnect. As a rest
unconnected (IMF) lines produced by reconnection pierce the closed field line region, making another hole on the torus (i.e.,
2-fold torus or a double torus). We discuss how the 2-fold torus is formed at the substorm onset by analyzing the simulation dat
in detail.
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Pi2 pulsation and magnetic bay in low latitudes observed around the dawn terminator

# Shun Imajo[1]; Akimasa Yoshikawal[2]; Teiji Uozumi[3]; Shinichi Ohtani[4]; Aoi Nakamizo[5]
[1] Earth and Planetary Sci., Kyushu Univ.; [2] ICSWSE/Kyushu Univ.; [3] ICSWSE, Kyushu Univ.; [4] The Johns Hopkins
University Applied Physics Laboratory; [5] NICT

We examined Pi2 pulsations and magnetic bay observed simultaneously at low-latitude stations around the dawn terminatc
We obtained the following results about Pi2 pulsations around dawn terminator [Imajo et al, 2015, JGR]:

(1) In the sunlit region, Pi2 oscillations tend to be polarized in the D (positive eastward) direction. (2) The D component
oscillations in the dark and sunlit regions are in antiphase, whereas the H (positive northward) component oscillates in phas
(3) The D component oscillations in the sunlit Northern and Southern Hemispheres are in antiphase. (4) A statistical analysi
indicates that these D component phase reversals occur about 0.5 hour sunward of the dawn terminator at 100 km in altitud
corresponding to the highly conducting E layer.

These results indicate that D component Pi2s in the dawn sector are controlled by the longitudinal gradient of ionospheric
conductivities at the dawn terminator. We also investigated D component magnetic bays accompanied with Pi2 around the daw
terminator. We found both cases that the sense of the D component bay was reversed / not reversed with respect to the da
terminator when the phase of D component Pi2 was reversed. This suggests that the sunrise effect on the Pi2 pulsation and t
magnetic bay are not always same.

Reference: Imajo, S., et al. (2015), Pi2 pulsations observed around the dawn terminator, J. Geophys. Res. Space Physics, 1
2088-8211;2098, d0i:10.1002/2013JA019691.
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Azimuthal extent of low-m ULF waves in the inner magnetosphere observed by multiple
satellites

# Mariko Teramoto[1]; Kaori Sakaguchi[2]; Akiko Fujimoto[3]; Masahito Nose[4]; Yoshizumi Miyoshi[5]; Howard J.
Singer[6]; Craig A. Kletzing[7]; Ayako Matsuoka[8]
[1] JAXA, ISAS; [2] NICT; [3] ICSWSE, Kyushu Univ.; [4] DACGSM, Kyoto Univ.; [5] STEL, Nagoya Univ.; [6]
NOAA/SWPC; [7] Department of Physics and Astronomy, Uol; [8] ISAS/JAXA

The azimuthal wavenumbers of Ultra Low Frequency (ULF) waves in the Pc3-5 frequency band (2-100 mHz), which can
provide information about the azimuthal scale and propagation direction of a wave, are useful diagnostics of the waves generatic
mechanism. Low-m (m &lt;10) waves are predominantly toroidal modes resulting from field-line resonances generated by
an incoming fast mode arriving from the outer boundary of the magnetosphere. Several statistical studies, which present th
distribution of ULF waves in the inner magnetosphere, have been performed using measurements from satellite [Zhu and Kivelso
1991; Anderson et al., 1990; Lessard 1999]. Using the magnetic field data from the CRRES satellite, Hudson et al. [2004
found that there is a comparable probability of occurrence of toroidal mode oscillations on the dawn and dusk sides of the
magnetosphere inside geosynchronous orbit. Although previous studies have presented the spatial distributions of ULF pow:
and occurrence in the inner magnetosphere, the spatial features of azimuthal wavelength in the inner magnetosphere are s
incompletely understood.

We investigate the azimuthal extent of low-m ULF waves observed in the inner magnetosphere, using magnetic field data fron
the multiple satellites, including GOES 13, 15 and Van Allen Probes. We focus on a Pc5 pulsation occurring at 6:00-8:00 UT
on 13 September 2014 during a storm recovery phase. These Pc5 pulsations are dominated by a 3 mHz toroidal component &
large amplitude of 30 nT when the Van Allen Probes were located in the morning side (MLT™5) at L™6. Estimating m number
from the phase difference of Pc5 pulsations and azimuthal separation between Van Allen Probes A and B, we find m =3 witf
westward propagation. These oscillations are not observed in the premidnight sector at L™6.6 by the GOES 15 satellite while
GOES 13 observes 3 mHz Pc5 pulsations in the postmidnight sector. These results indicate that these low-m Pc5 pulsations &
not global in azimuth while the m numbers indicate that the azimuthal wavelength of ULF waves is large. In this presentation,
we will show several events and discuss the generation mechanisms of ULF waves occurring in the inner magnetosphere wi
various m numbers.
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Evolution and propagation of electric fields during magnetic impulses based on
multi-point observations

# Naoko Takahashi[1]; Yasumasa Kasaba[1]; Atsuki Shinbori[2]; Yukitoshi Nishimura[3]; Takashi Kikuchi[4]; Tomoaki
Hori[5]; Nozomu Nishitani[6]
[1] Tohoku Univ.; [2] RISH, Kyoto Univ.; [3] UCLA; [4] STEL, Nagoya Univ.; [5] STE lab., Nagoya Univ.; [6] STELAB,
Nagoya Univ.

Sudden commencements (SCs) are one of the abrupt magnetospheric disturbance phenomena. They are triggered by a c
pression of the dayside magnetosphere, leading to fast mode wave propagation in the equatorial plane. On the other hand, 1
compression induces Alfven waves that propagate toward the polar ionosphere along magnetic field lines, and then ionosphel
electric fields propagate toward low-latitude ionosphere at speed of light. Each propagation process is individually supported b
MHD simulations and ground magnetic field data. Several direct observations have also provided evidence of the fast mode c
Alfven wave propagation, but spatial and temporal evolutions of these propagations are not well known. For the latter process,
previous study using the Cluster satellites shows that upward Poynting fluxes transport electromagnetic energy toward the nigh
side magnetosphere. However, whether such upward Poynting fluxes are launched from the ionosphere or converted from fa
mode waves has not been confirmed yet.

Motivated by these issues, we investigate evolution of the electric field in the magnetosphere-ionosphere coupled system usir
multiple satellites and ground-based observations during SCs. We use magnetospheric electric and magnetic field obtained |
THEMIS (5 probes), Van Allen Probes (2 probes). Magnetometer data from GOES 13 and 15 are also used. We also obtain th
ionospheric electric field data from SuperDARN (high latitude) and HF Doppler (mid latitude) radars. SC events are identified
by the SYM-H index provided in the OMNI database and geomagnetic field data. The event selection criteria are set as follows
(1) SCs occurred from January 2013 to December 2014. (2) The amplitude of the SYM-H is more than 10 nT, and its rise time
is less than 5 min. (3) A Preliminary Impulse (PI) is recorded in geomagnetic field data at the subauroral region.

Seventeen SC events satisfying these conditions show that the magnetospheric electric field responds within 1 s to the ma
netospheric magnetic field. These events also show the time delay of the onsets between dayside and nightside magnetosph
electric fields. For example, we find a clear SC signature on March 17, 2013. The SC onset time of the dawnside electric fielc
("4.8 h LT, L™4) is 20 s later than the dayside one ("10.4 h LT, L™7). The nightside electric field ("1.0 h LT, L"5.5) starts to
decrease after 35 s of the SC onset of the dawnside electric field. These propagation times can be explained by the fast mo
wave propagation in the equatorial plane. At the midnight sector, however, the magnetospheric electric field responds simulte
neously independent of the L-value. In addition, the SC onset of the nightside electric field ("21 h LT) is 15 s later than that of
the midnight one although they are detected in the same L-value, which suggests that there may be a dawn-dusk asymmetry
the electromagnetic energy propagation time in the inner magnetosphere. In the ionosphere, both SuperDARN and HF Dopple
radars detect a westward electric field at "15 h LT about 1 min after the onset of the dayside magnetospheric electric field, whic
is consistent with the Alfven velocity from the dayside magnetosphere to the polar ionosphere.

We will clarify the spatial evolution of both fast mode and Alfven waves by statistical studies, and evaluate the possible
propagation path of the electromagnetic energy associated with SCs to the ionosphere and inner magnetosphere.
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Observation by SuperDARN Hokkaido East radar of a possible SC-triggered wave even
including FLR

# Hideaki Kawano[1]; Akira Sessai Yukimatu[2]; Yoshimasa Tanaka[3]; Satoko Saita[4]; Nozomu Nishitani[5]; Tomoaki
Hori[6]
[1] Earth and Planetary Sci., Kyushu Univ.; [2] NIPR/SOKENDAI; [3] NIPR; [4] NITkit; [5] STELAB, Nagoya Univ.; [6] STE
lab., Nagoya Univ.

http://denjil02.geo.kyushu-u.ac.jp/denji/staff/lkawano/kawano.html

In the sea/ground backscattered data obtained by the SuperDARN Hokkaido East radar, we have found a relatively short-live
(lasting for about an hour) wave event which could be classified as a different type from the typical long-lasting (several hours)
waves frequently observed in the sea/ground backscattered data of SuperDARN radars. Our wave event is likely to have be
triggered by an SC which took place around 09:50UT on Aug 19, 2009. The event also included an interval during which the
wave amplitude and phase showed the typical pattern of the Field-Line Resonance (FLR); this is the first time this pattern ha
been identified in the sea/ground backscatterd data of the SuperDARN Hokkaido East radar.
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The Harang Reversal: A New Interpretation based on the Magnetotail Stability

# Shinichi Ohtani[1]
[1] The Johns Hopkins University Applied Physics Laboratory

If the transport of plasma-sheet ions is adiabatic and the magnetotail is in a steady state, it is expected, under a certa
assumption, that the entropy parameter pVg increases and decreases along the convection flow in the regions corresponding
downward and upward field-aligned currents (FACs), respectively. This requirement, along with the condition for the interchange
stability imposes an important constraint on the direction of the convection flow especially for downward FACs. It is deduced
that for the dusk cell the convection flow in the downward R2 current has to be directed azimuthally duskward, which follows
the sunward, possibly deflected dawnward, convection in the region of the premidnight upward R1 current. This duskwarc
turn of the convection flow takes place in the vicinity of the R1-R2 demarcation, and it presumably corresponds to the Harang
reversal. For the dawn cell the convection flow in the postmidnight downward R1 current has to significantly deflect dawnward,
and then it proceeds sunward in the upward R2 current. Those interrelationships between the convection and FACs are verifie
with a quasi-steady plasma sheet configuration and convection reproduced by a modified Rice Convection model with local forc
balance. Using equi-potential contours as a reference, it is also suggested that auroral arcs mapped to the equator are oriente
the east-west and Sun-Earth direction if they are located in the premidnight R2 and R1 currents, respectively.



R006-29 218 A B¥RI: 11 B 1 H 16:45-17:00

Harang discontinuity and ionospheric polarization field by Hall current divergence

# Aoi Nakamizo[1]; Akimasa Yoshikawa[2]
[1] NICT; [2] ICSWSE/Kyushu Univ.

The ionospheric electric potential shows global asymmetries and localized structures. Whereas these structures have be
mainly discussed as the projection of magnetospheric convection (or the distribution of driving source, FACs, generated in the
solar wind-magnetosphere system), we have proposed that it is also possible to explain them purely by ionospheric polarizatic
effects due to conductivity inhomogeneities. Our study has been based on a part of the M-I coupling theory [e.g., Yoshikawa e
al, 2013a,b] including the idea of Pedersen/Hall divergence/polarization effect [e.g., Yoshikawa et al., JpGU, 2009]. Although
the possibility of ionospheric effect had been reported [Wolf, 1970; Atkinson and Hutchison, 1978; Tanaka, 2001; Ridley et al.,
2004], we have for the first time shown and addressed correctly the underlying physics.

By applying a simplified version of 'Hall conjugate method [Yoshikawa et al., JpGU, 2008]' to a 2D ionospheric potential
solver, we separate the total field (Phi, ionospheric total potential) into the primary field {itiuding the background and
Pedersen polarization field) and secondary field gRhj the polarization field generated by Hall current divergence).

In the previous meetings [Nakamizo et al., SGEPSS, 2012-2014], we have specified one-to-one correspondence betwe:
characteristic spatial gradients of conductivity and characteristic deformations of potential, as follows; (a) For simplicity we
consider dawn-dusk symmetric R1-FAC as the driving source. As the reference field, we calculate the potential with the uniform
conductivity distribution. This reference field is symmetric with respect to both the noon-midnight and dawn-dusk axes. From this
condition we gradually add spatial structures on the conductivity distribution. (b) Equatorward conductivity gradient generates
positive/negative Hall polarization field (Rhi;..,) around pre-noon/pre-midnight sectors. As the result the total field (Phi)
rotates clockwise. (c) Day-night conductivity difference not only shifts the potential centers toward night due to Pedersen
polarization effect (in other words, current continuity), but also generates Hall polarization fielgds,(Rhi along day-night
terminators due to sharp conductivity gradients there, resulting in the convex/concave of total field (Phi) along terminators. (d)
Auroral conductivity enhancement generates Hall polarization fields;(fhi,) around edges of conductivity band. Thus in the
total field (Phi) a conspicuous structure appears around the midnight oval, resembling 'Harang discontinuity.’

This presentation gives a detailed analysis of point (d). Interesting point here is that we get Harang-like structure with simplified
distribution of FAC, dawn-dusk symmetric R1-FAC, noted above. We will discuss the result in relation to the characteristics of
2D solver (perfect current confinement condition) and the advanced M-I coupling theory [Yoshikawa et al., 2013a,b].
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(B,V) paradigm of Magnetosphere-lonosphere Coupling

# Akimasa Yoshikawa[1]
[1] ICSWSE/Kyushu Univ.

Global magnetosphere-ionosphere (M-1) coupling dynamics has been studied in the context how (B,V) paradigm magneto
spheric dynamics interacts to the (J,E) paradigm ionospheric electrodynamics. In this scheme, the ionosphere is often treat:
as an electrostatic and/or incompressible medium hence the ionosphere instantaneously responses to the magnetospheric dic
bances not only at the interface region where shear of geomagnetic field is directly mapping from the magnetosphere (e.g., pol
ionosphere) but also at the region far from the M-I interface region (e.g., equatorial ionosphere). This means that causality an
physics for vertical and horizontal propagation mechanism of ionospheric dynamics are neglected from the M-I coupling scheme
In this study we reconsider the M-I coupling process described by the (B,V) paradigm of ionospheric dynamics in the context of
Hall-MHD. We will demonstrate about how dynamical process of Cowling channel formation and &quot;transmission process
of electric field&quot; can be explained by the (B,V) paradigm.
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Relationships of the transversely accelerated ions with auroral electrons and
field-aligned currents in the Reimei observations

# Masafumi Hirahara[1]; Kazushi Asamura[2]; Kanako Seki[3]; Taku Takada[4]; Yusuke Ebihara[5]
[1] STEL, Nagoya Univ.; [2] ISAS/JAXA; [3] STEL, Nagoya Univ.; [4] Kochi-CT; [5] RISH, Kyoto Univ.

http://www.stelab.nagoya-u.ac.jp/ "hirahara/

After the launch in August, 2005, the Reimei satellite has been observing numerous types of the polar ionospheric plasm
signatures especially during three winter seasons in the nightside northern polar region. It should be noted that the angul:
coverages of the plasma particle instrument on Reimei were sufficient for the northern hemisphere observations to investiga
the detailed pitch-angle distributions influenced by the satellite velocity for the low-energy heavy ion measurements. Although
the altitudes of the Reimei observations were not as low as the orbits of the previous satellite missions like DE-1, the Reime
high-time resolution data obtained from almost three-year operation of both ion and electron instruments could provide us witt
new insights into what kinds of properties of the plasma conditions at the low-altitudes initiate/control so-called transversely
accelerated ion events often found in the auroral oval crossings. The successive measurements by Reimei are useful for studyi
this type of the ionospheric ion accelerations in the direction perpendicular to local magnetic fields due to the interaction with
plasma waves even when the ion mass discrimination could not be done with the Reimei plasma instruments and neither electt
field nor plasma wave observations are performed,

The survey of the Reimei ion and electron energy-time spectrograms indicates that it is quite rate to observe the TAls with
their uppermost energies up to 100 eV in largely developed inverted-V electron signatures correspondent to the intense upwa
field-aligned current regions, while the high-flux or high-energy (more than 1 keV in some cases) TAls have frequently been
found particularly in the poleward edge of the auroral oval. The preliminary comparisons between the TAls inside/outside the
electron inverted-Vs and the field-aligned current distributions show that the most intense and energetic TAls tend to occu
in the strong downward field-aligned current regions on the poleward side not on the inside of but adjacent to the large-scal
inverted-Vs and auroral forms in the equatorward. These relationships imply that the high-flux/energy electron precipitations
like the inverted-V events are not preferable for the high-flux/energy TAIs. It is also likely that time variations of the energy
inputs like the sharply field-aligned precipitating electron (so-called Alfvenic electron) fluxes and/or the field-aligned currents
into a fixed area affect the energization and flux of the ionospheric ions while remarkable electron signatures are not alway
associated with the intense/energetic TAls. These observational facts mean that in-situ measurements by a single satellite wol
be insufficient because the time variations of the source energy inputs could not be addressed only with one satellite passir
through the interesting region.

In this paper, we present the Reimei observations for discussing the TAls and their relations with the energetic electror
signatures and the field-aligned currents and propose the necessity to realize a space exploration mission using comprehens
and integrated measurements of plasma particles/waves and electric/magnetic fields with formation flight techniques for 2 - -
compact satellites for extending these Reimei achievements.
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Simultaneous observations of ELF/VLF emissions at Canada, Finland, and Syowa
Station - Initial results

# Yusuke Yonezu[l]; Kazuo Shiokawa[1]; Martin Connors[2]; Mitsunori Ozaki[3]; Jryki Manninen[4]; Masaki Okada[5]
[1] STEL, Nagoya Univ.; [2] Centre for Science, Athabasca Univ.; [3] Electrical and Computer Eng., Kanazawa Univ.; [4] SGO;
[5] NIPR

Previous researches show whistler mode emissions in the ELF/VLF range accelerate relativistic electrons in the inner magne
tosphere. However, the global simultaneous distribution of ELF/VLF emissions has not been well understood. We investigate
global simultaneous distribution of ELF/VLF emissions by analyzing the data obtained at 2 longitudinally-separated stations
in the Northern Hemisphere and 1 station in the Southern Hemisphere in the auroral and subauroral latitudes, i.e., Athabasc
Canada (54.7N, 113.3W, magnetic latitude (MLAT): 61.3N), Kannuslehto, Finland (67.7N, 26.3E MLAT: 64.4N) and Syowa
Station, Antarctica (69.0S, 39.6E, MLAT: 70.5S). Simultaneous data at these three stations are available during December 10-1
2012, January 9-19 and January 29-February 4, 2013, and February 26-March 21, 2014 (total 47 days). As an example, we foul
intense hiss emissions with frequencies expanding from below 1 kHz to over 2.5 kHz started at 1240 UT at Athabasca, 1236 U
at Kannuslehto, and 1235 UT at Syowa Station during the recovery phase of a weak geomagnetic storm on January 18, 201
A geomagnetic substorm was not observed at this time in the AE index, while the ACE satellite shows clear enhancement o
solar wind density and solar wind speed by “207@nd ~“40 km/s, respectively. The IMF-Bz was mostly northward during this
interval. These results suggest that the ELF/VLF emissions is generated in the inner magnetosphere on global scale at the sa
time associated with drastic enhancement of solar wind density without substorms. In this presentation, we report initial resul
of these simultaneous observations of ELF/VLF emissions at 3 stations.

CNETOWEICK D, ELFIVLF FD KA v AT —T— RTINS EIC B 2 iR s 7O 5 LT
WBT ENTHh>TWBD, BNt TORIFHEIANC K 2 BRI TOZERIPIEA D 1Z X <D > Tz, AHFFE
&, dPEEROA —o I 5 Y T A —a IR TRE S IC BN 7z 2 #S & mEERO A — 1 ZRFD 1 Hlts T O FIRE
BT —2ZHVE T EICK D, ELFIVLFIEDR ENS S WVDREIEA D 28 > THREL T2 DM DOV TIHNS,

AWFFETIE A F X D Athabasca(HIPEREE JLfE 54.7 /%, FORE 113.3/%., f&UEE: b 61.3/%) . 74> F 2 KD
Kannuslehto(Jt##% 67. 75, PH#% 26.3/% iU LA 64.415) . mIMURREORIAIEH (Fa# 69. OB, TR#% 39.6/%. WY
KRGS mafE 70.5/%) D 3T B ELFIVLF DA ZHE T %, 3 7 FiOERHEH 7 — X DFEHET 2 DI,
2012412 H 10 H-14H. 20131 H 9 H-19H. 29H-2 H 4 H. 201442 H 26 H-3 H 21 H DO (H5H47H) TH
%o 1DDOfE LT, 20134 1 H 18 HIC. Athabasca Kannuslehto HEfIE D Z N ZF N OETHIHISIC IV C. Athabasca
Tl 1240UTH 5, KannuslehtoTld 1236UTH 5. FEFIEMTIX 1235UTH SEER & & &I D S EE £ TIN5
hissH Bl S N7z, AE f88& DstieEin 5. T ORI VGURDRIEMTH 2D, Y7 A b—=LIZECTVAEW,
T Wb ote, —/T. ACEHEDBIHT—2M51d. IMF-Bz Wt E 2>z F F. KIGMEE, AR5EHEE A
1210UTH S 20 /en? . 40 km/siZE DAL FRZ L TWA T Wb oTz, ThHEDFERENS, T XA F—LTld%x
< KGR FE D275 B E > T NERRESENC 38U THIEEREIAR CRIRFIC VLF B4 LIz rJREMED VR S N5,
AHTIE. COflZEED T, 3HLEFEIKR D VLF JEEhETIZ Fa - 0SB A2 M5 9 %,
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The relation between energy dependent enhancement of radiation belt electron and way
property of chorus during recovery phase

# Taketo Matsuo[1]; Yuto Katoh[2]; Atsushi Kumamoto[3]; Daniel Baker[4]; Geoff Reeves[5]; Craig A. Kletzing[6]; Shri
Kanekal[4]; Allison Jaynes[7]; Harlan Spence[8]
[1] Dept. Geophys. , Grad. Sch. Sci., Tohoku Univ.; [2] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [3] Dept. Geophys,
Tohoku Univ.; [4] LASP, Univ. Colorado; [5] LANL; [6] Department of Physics and Astronomy, Uol; [7] GSFC, NASA; [8]
Univ. New Hampshire

By analyzing in situ observation results by Van Allen Probes, we study the spatial and temporal evolution of the phase spac
density (PSD) of radiation belt electrons, the plasma environment, and plasma wave activities in the Earth’s inner magnetosphe
during geomagnetic storms.

Radiation belts are the regions where relativistic particles are trapped by Earth’s magnetic field. In general, the flux of outel
radiation belt electrons decreases during the main phase of geomagnetic storms, while the flux variations during the recovel
phase are observed differently in each storm [Reeves et al., 2003].

In the present study, we analyze the variation of radiation belt electrons during the recovery phase. We use the flux of rel
ativistic electrons measured by the Relativistic Electron-Proton Telescope (REPT) [Baker et al., 2012] and Magnetic Electror
lon Spectrometer (MagEIS)[Blake et al., 2012]. We also analyze plasma wave and background magnetic field data measured |
Electric and Magnetic Field Instrument Suite and Integrated Science (EMFISIS) [Kletzing et al., 2012]. The second invariant K
and the third invariant ¥used in the present study are provided by the ECT Science Operations Center.

First, we analyze the radial distribution of PSD for particles of different first adiabatic invariants during the storm event. As a
result, we identify magnetic storms that the PSD of relativistic electrons in the whole range of first adiabatic invariant =15075500
MeV/G simultaneously and magnetic storms that firstly the PSD of relativistic electrons of first adiabatic invariant less than
600 MeV/G increases in the early recovery phase and secondly relativistic electrons of first adiabatic invariant greater than 60
MeV/G increases in the late recovery phase. To understand the acceleration process occurring in these magnetic storms in det
we analyze the occurrence status and the spectral characteristics of whistler-mode chorus during the event. In the result of tl
analysis, we find that whistler-mode chorus typically has two types of the spectral characteristic; one is intermittent rising-tones
and another is continuous banded spectra. We discuss the result of the correspondence between the PSD enhancements ant
plasma wave activities, particularly focusing on the spectral fine structures of chorus emissions.
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Narrowband magnetic fluctuations at 14-20 Hz observed at Kawatabi, Miyagi

# Tomohiro Sugai[1]; Ryuna Uike[2]; Tomoko Nakagawa[3]
[1] Tohoku Institutte of Technology; [2] Tohoku Institute of Technology; [3] Tohoku Inst. Tech.

http://www.ice.tohtech.ac.jp/"nakagawa/

Narrowband magnetic fluctuations in the frequency range of 14Hz - 20 Hz were detected by an induction magnetometer ir
Kawatabi, northwest of Miyagi prefecture, Japan. There was temporal variation of the frequency, with several Hz/hour. The
bandwidth was typically less than 0.4 Hz. The magnetic fluctuations appeared mainly in the noon, during magnetically quiet
period withKpindex of O - 3.

WAL TEEKRETIE, 1997 KD A V&7 v a YRR Wiz ELF i OHIRER E BB Z BIsG L, ANTWx /A X
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PR DL >ED LAY MVZ2/RL, BEELTOWTERBICHD T2 N TE S, BtIOBRDOREZH.IcEin,
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Acceleration of charged particles by parallel and anti-parallel propagating Alfven waves

# Keisuke Kujime[1]; Shuichi Matsukiyo[2]; Tohru Hada[3]
[1] ESST, Kyushu Univ; [2] ESST Kyushu Univ.; [3] ESST, Kyushu Univ

Large amplitude Alfven waves are ubiquitous in space. It is an interesting and fundamental question how charged particles ar
accelerated by non-monochromatic Alfven waves. The accelerated particles may play essential roles in various energetic spa
plasma phenomena including the diffusive shock acceleration (DSA).

In this study, we calculate particle motion in a presence of parallel and anti-parallel propagating Alfven waves. Recent study
[1] revealed that such a combination of Alfven waves can trap the particles inside the ponderomotive potential well createc
by beating of the waves, leading to an efficient perpendicular acceleration. The limit of acceleration is determined by wave
parameters. Furthermore, the distribution of the accelerated particles becomes power-law.

We extend this study using a group of waves both for the parallel and the anti-parallel propagating waves. Statistics of the
particle acceleration is evaluated, as functions of various wave parameters such as the amplitude, number of waves involved, a
the phase coherence among the waves. The acceleration limit and the acceleration time scale are evaluated also. Results will
considered from the viewpoint of providing seed particles for the DSA.

[1] Matsukiyo and Hada, Astrophys. J., 692, 1004-1012, 2009.
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RIELTOBARENED D %
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DWTER T, BIFRIC KD, TTE K URCFHATIRRET 5 Hith Alfven IO HEREDRLOHT TR, KEIOT > No—
IR ENT R P D ERIRTIBEE NS T &, WO, B FBEIC X D IR E S T & hndE hie
RIF ORI ANF LD T EDERENTVS [1]. COMRZRREESE, BRI T X CRCHATIREIREO T T DKL
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[1] Matsukiyo and Hada, Astrophys. J., 692, 1004-1012, 2009.
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Radiation belt electron precipitation induced by large amplitude EMIC rising-tone
emissions

# Yuko Kubota[1]; Yoshiharu Omura[2]
[1] RISH, Electric engineering, Kyoto Univ.; [2] RISH, Kyoto Univ.

We study dynamics of radiation belt electrons interacting with large amplitude EMIC rising-tone emissions by performing
test particle simulationsEngebretson et alJGR, 2015] reported observation of large amplitude EMIC rising-tone emissions
outside the plasmasphere and depletion of radiation belt electrons in response to these emissions. We make the two kinds
wave models; one is in low-density region based on the observation and the other is in the plasmasphere. To reproduce tt
large wave amplitude we include the convective wave growth, which are neglected through propagation of EMIC model waves
in the previous studiesdmura and ZhaoJGR, 2012, 2013Kubota et al.,JGR, 2015]. Furthermore, we also include Landau
damping in setting up the model waves. Comparing with a wave model ignoring the convective wave growth, it is found that
the large wave amplitude contributes to rapid electron precipitation. Some of relativistic electrons change their equatorial pitct
angles more than 15 degrees in a time scale of 0.1 s, precipitated into the atmosphere. We set up the EMIC model waves in a loc
longitude and distribute test electrons throughout all longitudinal direction initially. The electrons moving eastward encounter the
localized EMIC waves and some of resonant electrons are precipitated into the atmosphere. We obtain distribution of radiatio
belt electrons with respect to their equatorial pitch angle and kinetic energy. We find that the frequency variation expands the
resonant electron range of pitch angles and energies. For comparison with observation of precipitated electrons, we monit
fluxes of electrons lost into the atmosphere in a narrow longitudinal range. Furthermore, we find echo of electron depletion du
to eastward drift around the Earth. Energy ranges of efficient precipitation are different depending on the regions of interactior
inside and outside of the plasmapause. Inside the plasmapause, electrons with energy higher than 0.5 MeV are precipitate
Outside the plasmapause, on the other hand, only highly relativistic electrons with energy higher than 3 MeV are precipitated.
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Cold heavy ion composition in the deep plasmasphere estimated from ion cyclotron
whistlers observed by the Van Allen Probes

# Shoya Matsuda[1]; Yoshiya Kasahara[1]; Craig A. Kletzing[2]
[1] Kanazawa Univ.; [2] Department of Physics and Astronomy, Uol

lon cyclotron whistlers are electromagnetic ion cyclotron (EMIC) wave generated by mode conversion from R-mode lightning
whistler waves. Their propagation processes strongly depend on the dispersion relationship of EMIC. In our previous study
we statistically studied ion cyclotron whistlers observed by the Akebono satellite atotd. We found that various species
of cold ions (e.g. B, M/Q=2 ion, He", M/Q=8 ion, O, and heavier ion than © affect to the generation and propagation
processes of ion cyclotron whistlers. We examined spatial distributions of such cold ions by analyzing observed ion cyclotron
whistlers.

In this study, we examine a spatial occurrence distribution and characteristic frequency variation of ion cyclotron whistlers
observed by the EMFISIS instrument onboard the Van Allen Probe A. The EMFISIS instrument measures waveforms of full
components of electric and magnetic fields. We analyzed the waveform data obtained by the EMFISIS-WFR during 16 months
and detected over 3000"Hband ion cyclotron whistlers dt inside 2. We found that the normalized crossover frequencies of
observed ion cyclotron whistlers are around 0.8 at about 600 km altitude and they decrease with altitude. Under the simple col
plasma approximation, crossover frequency of band EMIC strongly depends on the local heavy ion composition. This result
seems to reflect realistic heavy ion density gradient around the Earth.
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Survey of large amplitude whistler mode waves in the inner magnetosphere: RBSP EFV
observations

# Satoshi Kurita[1]; Yoshizumi Miyoshi[2]
[1] STEL, Nagoya Univ.; [2] STEL, Nagoya Univ.

Recent spacecraft observations have revealed existence of very large amplitude whistler mode waves in the radiation be
which are characterized by their wave amplitudes exceeding 200 mV/m [Cattell et al., 2008; Cully et al., 2008]. Compared with
gradual acceleration by repeated interactions with small amplitude (&It; 1 mV/m) waves, electrons may be abruptly accelerate
up to MeV energy range by relatively few interactions with the large amplitude waves [Cattell et al., 2008]. At large amplitude,
nonlinear aspects on wave-particle interactions are important and electrons can be accelerated up to relativistic energy throu
phase trapping [e.g., Omura et al., 2007]. Multi-satellite observations showed a possible connection between large amplituc
whistler mode waves and bursty precipitations of relativistic electrons [Kersten et al., 2011]. Thus, very large amplitude whistler
mode waves may play an important role in the radiation belt dynamics and survey of properties of the waves is important. We
investigated statistically electric field data of the plasma waves provided by the EFW instrument [Wygant et al., 2013] onboarc
the RBSP spacecraft. We used the average and peak wave amplitudes in seven logarithmically spaced frequency bands fre
0.8 Hz to 6.5 kHz at a cadence of 8 samples/sec (filter bank data). We will show distribution and occurrence of large amplitude
whistler mode waves using the filter bank data and will discuss impact of the waves on the radiation belt dynamics.
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Study of the magnetic storm phase dependence of the inner boundary of the plasma she
electrons

# Kento Ohki[1]; Atsushi Kumamoto[2]; Yuto Katoh[3]
[1] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.
; [2] Dept. Geophys, Tohoku Univ.; [3] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.

The locations of inner boundary of the plasma sheet electrons during magnetic storm have been analyzed statistically by usir
THEMIS data. Plasma sheet electrons are carried toward the earth due to magnetospheric convection, and then drift toward tl
morning sector in the vicinity of the earth. Thus, the inner boundary of the plasma sheet electrons is formed at a geocentri
distance around 3 - 7 R The location of the inner boundary of the plasma sheet particles has been investigated as an indicator
of the evolution of the plasma sheet patrticles, part of which causes ring current in the inner magnetosphere. In addition, plasm
sheet electrons can precipitate along a magnetic field line, and produce aurora in the earth’s ionosphere.

Previous studies investigated the dependence of the location of the inner boundary of the plasma sheet electrons on geomagn
indices such as Kp and AE index [Korth et al., 1999; Jiang et al., 2011]. Jiang et al. [2011] reported the local time distribution
of the inner boundary of the plasma sheet electrons in both quiet and disturbed conditions by referring AE index. In this study
we focus not only on dependences on Dst index but also on dependences on phase of magnetic storms. The data used in t
study are obtained by Electrostatic Analyzer (ESA) onboard the THEMIS satellite. ESA measures the energy flux, density anc
temperature of particles over the energy range from a few eV to 30 keV for electrons and to 25 keV for ions. In the present study
1to 10 keV electrons measured by ESA was analyzed. First, we check a correlation between the position of inner edge and D
index. In addition, the events in which we identified inner edge of the plasma sheet electrons are categorized into four groups
Type A (inner edges were identified when Bst30 nT during main phase), Type B (Dst30 nT during main phase), Type C
(Dst <-30 nT during recovery phase) and Type D (DsBO0 nT during recovery phase).

The result of the statistical study shows that the positions of the inner edge of the plasma sheet electrons depend on not on
Dst index but also the magnetic storm phase. Comparing Type A with Type C and Type B with Type D, we find in the main
phase of the magnetic storm that the identified inner boundaries of the plasma sheet electrons with energy of 1 keV and 9 ke
are located around the similar radial distance. On the other hand, in the recovery phase of the magnetic storm, we find that tt
inner boundaries of the low energy electrons ("1 keV) is closer to the earth than that of the high energy electron ("9 keV).

Finally, we compared the locations of the inner edge of the plasma sheet electrons obtained by ESA onboard THEMIS satellit
with those estimated based on the steady state drift boundary model using Volland-Stern electric field as proposed by Jiang et :
[2011]. We could confirm that the steady state drift boundary model is a good approximation in the main phase of the magnetic
storm. On the other hand, we found that the model does not agree with the position of the plasma sheet electrons in the recove
phase of the magnetic storm. The disagreement is clearer for 1-keV electrons than for 10-keV electrons. So, the test partic
simulation including the evolution of electric field will be need in order to confirm how the location of plasma sheet electrons
varies in the storm time inner magnetosphere.
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Energy and pitch angle dependence of impact of interplanetary shock on ions in the inne
magnetosphere

# Hiroki Tsuji[1]; Yusuke Ebihara[2]; Yoshiharu Omura[3]; Takashi Tanaka[4]
[1] Research Institute for Sustainable Humanosphere, Kyoto University; [2] RISH, Kyoto Univ.; [3] RISH, Kyoto Univ.; [4]
SERC, Kyushu Univ.
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Cluster satellite observations have shown that, soon after arrival of the interplanetary (IP) shock, overall intensity of trappec
ions rapidly increases and multiple energy dispersion appears in an energy-time spectrogram of ions with small equatorial pitc
angles [Zong et al., 2012]. This is because IP shock redistributes the charged particles trapped in the inner magnetosphere a
has a large impact on magnetosphereic ions. However, the acceleration and transport of ions with all pitch angles is not we
understood. In order to investigate the impact on the trapped ions and its dependence on the pitch angle, we have performed t
particle simulation under the electric and magnetic fields provided by the magnetohydrodynamics (MHD) simulation. In MHD
simulation, we changed the solar wind speed (372 to 500 km/s) in order to reproduce the IP shock. The number density in th
solar wind was set to a constant to be 5 cm-3, and the Z component of the interplanetary magnetic field (IMF) was turned from
+5 to -5 nT. A fast mode wave propagates tailward in the magnetosphere just after arrival shock. The amplitude of the electri
field exceeds 20 mV/m. To reconstruct an energy-time spectrogram of the oxygen ions at (7,0,0) Re in the GSM coordinates, w
started to trace trajectories of ions the backward in time starting at (7,0,0) Re just after arrival of the fast mode wave.

Knowing initial and final positions in 6D space, we mapped phase space density f by using Liouvilles theorem.

The phase space density f before the arrival shock is assumed to be isotropic Maxwellian. The result shows that a multipls
energy-time dispersion appears in the simulated spectrogram of the ions with small equatorial pitch angles. However, the multipl
energy-time dispersion is not present in the spectrogram of the ions with equatorial pitch angle of 90 deg. The result of out
simulation is consistent with the Cluster satellite observations. There are two types of the acceleration process. One is drif
betatron acceleration, and the other is gyro betatron acceleration. We will discuss the acceleration process that generates
multiple dispersion effectively.
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Motion of a transpolar sun-aligned arc: Simultaneous observations with two ASls and
HF radars

# Yota Kimura[1]; Keisuke Hosokawa[2]; Kazuo Shiokawa[3]; Satoshi Taguchi[4]; Yuichi Otsuka[3]; Yasunobu Ogawa[5]
[1] Information and communication engineering, sec; [2] UEC; [3] STEL, Nagoya Univ.; [4] Grad school of Science, Kyoto
Univ.; [5] NIPR

Polar cap arcs have frequently been observed in the high-latitude ionosphere during northward interplanetary magnetic fiel
(IMF) conditions. Polar cap arcs extending along the Sun-Earth line are sometimes called Sun-aligned arcs (SAA). It was
statistically indicated that SAA move either duskward or dawnward depending on the sign of the IMF By. Milan et al. (2005)
reasonably explained the motion of SAA as viewed from the IMAGE satellite, especially its dependence on the IMF By, by using
a model based on magnetic flux transport by the ionospheric convection during northward IMF conditions. However, the spatia
resolution and sensitivity of the space-based FUV images were insufficient for evaluating the model in detail. To further test the
model, it is necessary to combine highly sensitive ground-based all-sky optical observations from more than two stations.

In this study, we evaluate and/or improve the model of Milan et al. (2005) by investigating large-scale imaging of SAA with
two ASIs, one at Resolute Bay (RSB) in Canada (74.7 N, 265.0 E, 82.9MLAT) and the other at Longyearbyen (LYR) in Norway
(78.1 N, 15.5 E, 75.3 MLAT). On January 12, 2013, a transpolar SAA was observed to move duskward during 30 min interval
from 0800 to 0830 UT. The SAA was extending across the fields-of-view of the two ASIs and its sunward end was clearly
connected to the auroral oval near noon. Since the model of Milan et al. (2005) assumes that there is a gap between the daysi
oval and the sunward end of SAA, it is not able to explain the current observations. To further analyze this event, IMF data from
the ACE satellite and ionospheric convection data from HF radars of SuperDARN were employed. Based on this simultaneou
measurement, we propose a model which employs magnetic reconnection in the southern hemisphere to create open flux in t
polar cap and push the SAA duskward. This new model is able to account for the motion of SAA connected to the auroral ova
on the dayside.

WA —mZid, BEMZERRS IMF) DM tmE 0 & &, SRR 75 BLLEO i THEBICENI S NS BH%R T
H3B. WEA—1 T O TE KRG ANHT 72/#GE 2 D & D% FFIC Sun-aligned arc (SAAER FET, IMF By i DIEE
WARAE UCHAY IS EBIT % T EDMRFHINOREN TV S, ZOHEH) A A = X LA E IMF R R E8 B R I
£ES PRV RS IROEE T T IVIC K > TEHIAE T & 72hY (Milan et al., 2005) T IILEROBICHW SN ET—&
R K B MUREIMRBIINIC K2 & DTH D, M REEREEICEADH 572, Milan SOETIVTREIN TV S
G X 71 = X I3 SAA ORGSR & BHICEES 2728, Hi B S O@EBREENC X 2 RS ORZHHBENEE L 75 5
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Tefiith 217 o Tz, SARIERE SR O & IMF OIRMZEE L, FPERICBW T, SIEEIC S 2B Uz i &
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Ground-based observations of pulsating aurora and chorus emissions corresponding t
the magnetic pulsation in sub-auroral region

# Kaoru Sawai[1]; Mitsunori Ozaki[2]; Satoshi Yagitani[3]; Kazuo Shiokawa[4]; Yoshizumi Miyoshi[4]; Ryuho Kataoka[5];
Yusuke Ebihara[6]; Akimasa leda[4]; Martin Connors[7]
[1] Kanazawa Univ.; [2] Electrical and Computer Eng., Kanazawa Univ.; [3] Kanazawa Univ.; [4] STEL, Nagoya Univ.; [5]
NIPR; [6] RISH, Kyoto Univ.; [7] Centre for Science, Athabasca Univ.

Pulsating auroras (PA) are caused by quasi-periodic precipitation of high-energy electrons (several keV “tens of keV) througl
cyclotron resonance with whistler-mode waves near the magnetic equator. The physical mechanism of the repetition period ¢
PA is still open. Previous studies reported two types of PA : one is the repetition period of PA related with latitudes and the othel
is not related with latitudes.

In this study, we have analyzed repetition periods of chorus emissions and PA associated with latitudinal variations. Choru
emissions and PA were observed at Athabasca in Canada (L value:4.3, Magnetic latitude:61.2 deg.), a using VLF loop antenr
(100 kHz sampling) and an all-sky EMCCD camera (110Hz sampling).

We observed southward-drifting PA at 10:00-10:30 UT on 17 February 2015. The repetition period of PA was gradually
shortened from 15 sec to 8 sec. At the same time chorus emissions having a good correlation with PA were observed, and i
frequency gradually rose with the southward-drifting PA. The frequency of chorus emissions is proportional to the gyro frequency
in the generation region. The rising frequency would suggest that an equatorial source region of chorus emissions moves inwa
to the earth.

We calculated a bounce period of energetic electrons (1 keV “100 keV) by using Tsyganenko 2002 model. For each energ)
the calculation result of bounce period difference is less than 1 sec when taking into account the temporal variation of field
line. Also we calculated the resonance energy of electrons via cyclotron resonance by using Tsyganenko 2002 model and tt
upper frequency of the observed chorus emissions, where assumed an electron density of 5/cc at the plasmapause. The elec
resonance energy became 8.5 keV to 2.4 keV, and the electron bounce periods became 2.6 sec to 4.9 sec. These results sug
that the electron bounce period through cyclotron resonance is not consistent with the observation results of repetition perio
of PA and chorus emissions. Meanwhile, geomagnetic pulsation having a high correlation with PA and chorus emissions wa
observed at Athabasca. It is expected that periodic modulation of a linear growth rate based on cyclotron instability plays ar
important role of the quasi-periodic scattering of energetic electrons.

In this presentation, we will discuss the repetition periods of southward-drifting PA and chorus emissions correlated with
magnetic pulsations.

REIA— O S 2R EI LS ET R IVF—E T EkeV~E1 keV) DREIRIVEREDIAFICIE, BEEEDFRENHTIC
B 2R AHEERIC K > TVLF KA v A5 —F— REDMELEFEELTWE EEZ SN TWVS, kREA—mo0D
PHME 72 b 2P 7 2 ZERTZFRIAE LTV, IERDOWIZE T, FEEICAE LTz E 70/ o GEEDJE
e ORfRZ RS T R & BAERE L TR LEVERDRESN TV,

AW TIE, VT A—a I HTHEHTZDOT7HINZAH (L 4.3 WAHE:61.2 TEElIENza—F ZXH) (100
kHz Y > 7 %) &, RKREMCCDAAS (110 HzY > 7V > %) T UT-IREIA —1 5 OS2I E S E
WCEH Uit 217 572, 20154E 2 H 17 H 10:00 UT/H 5 3031 D 7z > T E Nz IREIA — 0 Z 13R85 AR )
TBHE eI, HREIHD 15805 8WANEHE L Ao, AT, IREA—O T Lt Uiz & D, FA T A
FRITZ2a-FAWPEHEBEIE Nz, I—F AOREF WY v A aFpEc sz 2 e s, kB4 —o Ok
BT ORI IS U T2 R RED I — 5 APEIED . K O HERINSGE DW= 2 L R8T 58 DThH %,
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DFETHEE L LT 5E/cc Z{E L. Tsyganenko 200E 7 )L LBl & iz a—F APEN O FimE S Z T, A
s b yHRT 2B TFOHKBTXIVF—E2EH Lz, CDOEE, BETOHBTXILF—IE8.5keVh 5 2.4keVEL D,
INT VAJEEHIE 2.6 005 49N EL R BEIHEER S, COTeh b, HEieT A 7o ba HIET5E 0N
DV A TIERIRENA — 0 Z & a—F AEE O JEEHOBIHIFE R ZERH T E R WVAER &R o 72, —73 T S RIOEHHIA x>
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Periodic generation of arcs within auroral oval on the duskside

# Yukiko Maeo[1]; Keisuke Hosokawa[1]; Yasutaka Hiraki[1]; Yota Kimura[2]; Keiichi Inoue[1]; Satoshi Taguchi[3];
Yasunobu Ogawa[4]
[1] UEC; [2] Information and communication engineering, sec; [3] Grad school of Science, Kyoto Univ.; [4] NIPR

East-west aligned multiple arc structures often appear inside the auroral oval, regardless of the sign of IMF Bz. Some o
them are known to show quasi-periodic motion. MHD waves including field line resonances have been suggested as one of tf
mechanisms explaining such a periodic motion. In the past study, Milan et al. (2001) reported that poleward moving aurora
forms were observed in the postnoon sector, which showed a periodic bifurcation whose repetition period was 70 - 80 s. The
implied that this periodicity was closely associated with field line resonances. In this paper, we examine the periodicity of the
equatorward moving auroral arcs inside the auroral oval on the duskside. We show one of the events, observed by an all sk
imager at Longyearbyen, Norway (78.2 N, 15.6 E, 75.3 MLAT) during a 3-h interval from 15:00 to 18:00 UT on November
28, 2013. Keograms created from the imager data clearly demonstrated characteristic periodic equatorward motions of the a
structure. The width and moving velocity of the arc structure were approximately 45 km and 220 m/s, respectively. A frequency
analysis using Discrete Wavelet Transform showed that the optical forms moved equatorward repeatedly with periods of “3 min
"6 min and 11 min. These periods are longer than that seen in the past studies. The magnitude of the electric field obtained t
SuperDARN behind the arc structures was estimated to be 15 mV/m. In the presentation, we will discuss the possible generatic
mechanism of the periodic equatorward bifurcation of the arcs through comparison of observations with MHD simulation of
Alfven waves traveling between the ionosphere and magnetosphere.
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DERARY NOT—IREED D, EVEMR D %2> T0a T ehgh 3. 7z, SuperDARNIC X > TiE5N72 75
AXNFEED T — 25 7 — 7 EEDYRELORESERBEE > TA M 15mVIMTHD, 7T—73EHOTS
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Comparison of two types of polar cap aurora: Simultaneous observations with ASI and
ISR at Resolute Bay, Canada

# Keiichi Inoue[1]; Keisuke Hosokawa[1]; Kazuo Shiokawa[2]; Yuichi Otsuka[2]
[1] UEC; [2] STEL, Nagoya Univ.

Polar cap auroras frequently appear in the polar cap region during the northward IMF conditions. In general, the polar cay
is defined as a region of open magnetic field lines; thus, the polar cap aurora should be a phenomenon which originates frol
the magnetospheric lobe or solar wind. In this study, however, the term &quot;polar cap aurora&quot; is simply used as aurora
features which appear at the polar cap latitudes. In the past studies, polar cap auroras have been roughly classified into t
following two types. One is a single isolated arc showing relatively small time variation. This type of arc has a structure
extending towards the sun and then is sometimes called as sun-aligned arc (SAA). The other type of polar cap aurora is compos
of multiple arcs propagating poleward intermittently and is sometimes called as poleward-moving auroral arcs (PMAA). This
type of polar cap aurora is mostly observed in the morning side. The source regions and generation mechanisms of these tv
types of polar cap aurora have not been revealed so far. In particular, for the latter type, its generation mechanism has not be
understood at all mainly due to limitations in the time resolution of the radio and optical observations. To answer these questions
we have carried out simultaneous observations of polar cap aurora by using an all-sky airglow imager (Optical Mesospher:
Theremosphere Imagers: OMTIs) and an incoherent scatter radar (Resolute Bay Incoherent Scatter Radar: RISR) at Resolt
bay, Canada. Then, we investigated temporal-spatial evolution of the parameters of plasma in the vicinity of the arcs. Especially
we clarified the differences between an isolated single arc on the nightside (SAA-type) and multiple arcs propagating polewar
in the morning side (PMAA-type).

During two intervals respectively on November 14, 2009 and January 6, 2013, the SAA-type and PMAA-type polar cap
auroras were observed at Resolute Bay. The one observed on November 14, 2009 is categorized as the SAA-type. Accordil
to the radar observation, the SAA showed a velocity shear structure of 900 m/s. In this case, since the direction of line-of-sigh
(LOS) and the shear structure are almost parallel, we have assumed that the background convection speed and projection of Lt
ion velocity to the horizontal plane are identical. We also examined the altitude distribution of the electron density variation
associated with SAA. By subtracting an 1-hour average profile, we estimated the altitude of the peak electron density to be
around 230 km. The event observed on January 6, 2013 is categorized as PMAA-type in the morning side. According to the
optical observation, PMAA was moving poleward at a speed of 200-300 m/s. During this interval, the radar observations showe
an existence of velocity shear structure of 500 m/s superimposed on the background convection of 200 m/s. This result indicate
that PMAA was moving with the background convection velocity. In addition, the magnitude of the shear structure should have
been underestimated because the radar beam direction and the motion of PMAA were almost perpendicular. Therefore, the she
structure of PMAA could be comparable to the shear structure seen in the case of SAA (900 m/s). We also investigated th
altitude profile of the electron density during PMAA and found that the peak altitude of PMAA was around 210 km. This result
indicates that the energy of precipitating electrons was several hundred eV. In summary, we found that the two types of polar ca
aurora (PMAA and SAA) have similar electrodynamic structures and precipitation characteristics. This implies that the source
of SAA and PMAA is common in the magnetosphere.
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21T, 77— FICBT % 75 XA DI8T A— 2 ORFZERPFEEICOW TNz, K, RO 7 — 7 M FET %
e (SAA) &, FITHEEBO T — 7 B i izt 285G (PMAA) ICDWTZ DB ANNESE 2 E HHIC LRI
L, ZhFNOWEA—0 T OMWE LEFEZHSMCT S EZHNETS. COHMNDEHIC, 20094F 11 H 14H &



20134 1 H 6 HIcB 5Nz 2 DD RIFFBIEH O 217 - 7=.

20094 11 H 14 HIZ1S 5 N [FRFBHAIEENC B0 T SAA BOMuE A —a IVl E Nz, L—X—8lHlA S, SAA
DITFETIE 900 M/SFEEDTFIRED S THEEDEEL TS T Wb otz TORME O T, L—X—OHEITIA
EVTHEENIZEE A EFATTH T2 eh 5, HERTIA A 2 #HE DK EHADHENS RORHRIC—ET 5 EIELT
W5, R, SAA DETFEEEENMAR N, M4 —0 S O ER ORISR0 T a7 7 £ )Uh 6 DS
FEHL, A—OJICX3BFREOY—IEERRDI-. ZOFE, SAADE—VEEIZ 230 kmTH ST Ehbho
7z. 20134 1 H 6 HIZE S NIz FRHERIEHIC BV TiE PMAA BloOME A+ —a S0 EHIIE Nz, YE2ETIAD 5 PMAA
WM IS 200-300 MISCHEEEI L TWA T eV otc. chOEE, L—F—Eillh5, 200 m/sFEEDOLE=RRICTE >
T, 500 mISERE DS 7RGED T — 7 DIEEICFEIEL TWAB T e o Tz, TOREERIZ PMAA OS] & 15 5ot g
MEF—HLTCNBTEERLTWS. £z, L—FX—0OH#RA M E PMAA OFEFHGNIEEALERTET LMD,
VTREEDA A VHEIFEOME DN E N TS EEZ D L, PMAA OV 7 HEEIX, SAA DY 7HEE (900 m/9
ERBEDOHERFFDT L& o7, PMAA LD B ERIEEEDEEN M2z 25, BIHREHRKOE—D
I 210 kmfEETH S T & hbh o, TOMEE, B IR TFOZIIVF—DEEHeV THEHT L Z/RLTWVS. X
7z, PMAA & SAA DE—7@EDEN S, EE5ELE-> Y —AfEEBZR DT EAHERIENS. L EORRENS,
PMAA & SAA (3L - 7= BRI AIIRGE &V — Az O L £ 2 5N 5. SRS REEOT—2 VWb T &
T, ZERGEZ KD EMBICEH LTV e i, TXINVF—01h e MRS EH LTIz ER 27> TV TETH 5.



R006-P14 215 Poster BERS: 118 38

SR ERIIRE A — T Z D#fFHIIFSE

# M L [1); /N1 ZR1E [2]; 7ot TEB [3]; #EE R #hlil [4]; P98 B [2]; Gerrard Andrew[5]; Weatherwax Allan[6]
[1] it - £522; [2] Mekthit; [3] 7% U; [4] 5ORAEAZRE; [5] NJIT; [6] 7K

Statistical study of dayside pulsating aurora

# Takeshi Kanmae[1]; Yasunobu Ogawal2]; Tetsuo Motoba[3]; Yusuke Ebihara[4]; Akira Kadokura[2]; Andrew Gerrard[5];
Allan Weatherwax[6]
[1] NIPR; [2] NIPR; [3] STEL/Nagoya Univ.; [4] RISH, Kyoto Univ.; [5] NJIT; [6] Siena Col.

http://www.sgepss.org/

Pulsating aurora normally occurs after a substorm breakup in the midnight sector, often observed to persist through the mornir
sector and beyond. Indeed, it has also been observed on the dayside; however, the characteristics of the dayside pulsating aut
are poorly known. A handful of observational studies have been reported, but the results are somewhat disputable becau
most of the studies had non-uniform sampling of the dark dayside region. Furthermore, the previous studies used photomet
data, with which the spatial characteristics of the pulsating aurora cannot be examined. To determine both temporal and spati
characteristics of the pulsating aurora, we have studied three years of all-sky image data obtained at the South Pole statio
Because of its unique geographical location, the station has 24 hours of darkness during the austral winter from April to August
providing an ideal platform for studying dayside aurora. In a preliminary survey of the data, we have identified the pulsating
auroras in 198 days out of 365 days of observations. The magnetic local time (MLT) distribution of the occurrence peaks betweel
9:00 and 11:00, but shows no or little dependence on the geomagnetic activity. In many events, pulsating patches initially appe:
as east-west aligned arc segments and later in the afternoon sector develop into large, diffuse patches, which occasionally fill
large part of the field of view. Using the long-term data, we will statistically examine both temporal (occurrence rate, duration
and pulsation period) and spatial (sizes and shapes) characteristics of the dayside pulsating aurora.
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Characteristics of the postnoon auroral spots

# Yohei Tsujimoto[1]; Satoshi Taguchi[1]; Keisuke Hosokawa[2]; Yasunobu Ogawa]3]
[1] Grad school of Science, Kyoto Univ.; [2] UEC; [3] NIPR

We examined auroral image data from an all-sky imager in order to understand when and how the postnoon auroral spot
are created. From the detailed examination of the data obtained during two winter seasons (2013-2014, and 2014-2015), v
have found that the postnoon auroral spots consist of poleward-drifting multiple arcs. Each poleward-drifting arc distorts into
a folding structure at the final stage of the poleward drift, and becomes even brighter. We report the temporal characteristic
of the postnoon auroral intensification, and discuss what controls the beginning of the poleward drift of the postnoon aurora
intensification, which is thought to be an initial feature of the postnoon auroral spots.
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auroral spot$ ED K 5 RHRHC ED X 5 G THN S DM 72517z, 1400-1600 MLTCHEIIIE N7z A —1 5 Z5EHIC il
L. O BIFTHERIDS B, FOCREDOMADEE AN N TE, A—a507—7EEMgmIc RY 7 ML, 1
G ALz TATlold LTWA T ERbh oz, COMAE RY 7 MIH LT, Tsyganenkot 7L 7% W THY
THROSE~ v €2 T %175 &, BABEOMREESRAED S TS A3y — MBEICBIT 2 FRAmNDY 7 % b R—
AHHDFEICIZZEDD, FOHEX, WKEOT S AHErEZ 5 EIEHEBNTHS T bbhol. £z, BO
HIF fFHHOHIIE, AR FOGEE FRBMIZEA LRI LRV T —AE% < H - 7. postnoon aurordd FEEGREED
FITRT 2R ERrE 2B 5N L, postnoon auroral spots ERET % £EZ 5N A —a T OMGHAD RY 7 ~
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Simultaneous Akebono satellite and ground-based observations of MF/HF auroral radic
emissions

# Yuka Sato[1]; Atsushi Kumamoto[2]; Yuto Katoh[3]; Akira Kadokura[1]; Yasunobu Ogawa[1]; Atsuki Shinbori[4]
[1] NIPR; [2] Dept. Geophys, Tohoku Univ.; [3] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [4] RISH, Kyoto Univ.

MF/HF auroral radio emissions are generated in ionosph€eniegion altitudes and propagate to the ground and outward
to space. At ground level, three types have been identified above 1 MHz: auroral hiss, medium frequency burst (MFB), anc
auroral roar. Auroral roar-like signals detected in space in a frequency range have been reported by several papers, which we
termed terrestrial hectometric radiation (THR) Bya et al.[1985]. We survey long-term observation data obtained by ground-
based passive receivers installed in Iceland and Svalbard and the Plasma Waves and Sounder experiment (PWS) mounted on
Akebono satellite to find simultaneous measurements of MF/HF auroral radio emissions above 1 MHz. This data set include
two simultaneous appearance events, during which frequencies of aurora roar and MF burst detected at ground are different fro
that of Terrestrial Hectometric Radiation (THR) observed by the Akebono satellite passing over the ground-based stations. Thi
frequency difference supports the previously proposed idea that auroral roar and THR are generated at different altitudes acro
F peak. There is no possibility that simultaneous observations indicate the identical generation region of auroral roar and THR
When the Akebono satellite passing over the ground-based stations detects THR, auroral roar and/or MF burst does not alwa
appear (at 90 percent in this study). This tendency is explained in terms of the idea that the Akebono satellite can detect THI
emissions coming from a wider region, and a considerable portion of auroral roar emissions generated in the béttegiside
is absorbed in th&/E regions.
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Results of auroral computed tomography analysis of eastward expanding auroral surge

# Yoshimasa Tanaka[1]; Akira Kadokura[l]; Yasunobu Ogawa[1]; Hiroshi Miyaoka[1]
[1] NIPR

We present results of auroral computed tomography (ACT) analysis of three eastward expanding auroral surges (EEAS:
observed on March 9, 2013. We conducted a campaign of auroral observations in northern Scandinavia using multiple image!
and the European Incoherent Scatter (EISCAT) radar from March 5 to March 9, 2013. Three EEASs were observed intermittent!
at about 15-minute intervals in the post-midnight sector (01:55-02:40 MLT) by monochromatic (428nm) all-sky EMCCD imagers
at Tromso (69.6N, 19.2E), Norway, Kilpisjarvi (69.0N, 20.9E), Finland, and Abisko (68.4N, 18.8E), Sweden, with an exposure
time of about 2 seconds and an sampling interval of about 10 seconds. We applied the ACT technique to these EMCCD imag
data. The ACT allowed us to accurately estimate horizontal sizes and drift velocities of the surges. In addition, it was found
that the altitude of maximum emission was temporally stable and confined to a narrow range between 96 km and 114 km. Th
averaged energy of precipitating electrons that was estimated by the ACT with a traditional model for electron auroral emissior
(Rees 1993) was mainly distributed between 2 keV and 7 keV with a maximum at 4 keV. Furthermore, we found that the average
energy increases with increasing total energy flux of precipitating electrons. The relation between the averaged energy and tot
energy flux may be consistent with a theory in which electrons are accelerated by a field-aligned potential difference (Ono e
al., 1993). On the other hand, the relation between the averaged energy and the width of discrete arc was not clear, because
averaged energy showed a strong dependence on the location of discrete arc, which may be explained by artifacts that appea
the edge of images. In the presentation we also show a substorm observed by a campaign of auroral tomography observations
March, 2015.
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Internal modulations of the pulsating aurora observed by s-CMOS camera
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A pulsating aurora (PsA) is a kind of the diffuse aurora, and tends to appear in the recovery phase of a substorm betwee
midnight and dawn sector. PsA shows irregularly switching on and off in the brightness with typical durations in the range
2-20 s. Quasi-periodic fluctuation at a frequency of 3 +/- 1 Hz is sometimes superimposed on the pulsation. Recently, sever:
studies reported the existence of internal modulations with higher than 10 Hz, but characteristics as well as the origin of the fas
modulations have not been understood.

We have installed a s-CMOS camera at the Poker Flat Research Range in Alaska, US, to observe the high-frequency modul
tions in the PsA. As an example of the data analysis, we show the data on November 2014. During the observation, the numb
of pixels of the s-CMOS camera is 54228. The sampling frequency of the s-CMOS camera was 200 Hz. Different types of
luminosity modulations are found: (A) internal modulations embedded in main modulations, (B) main modulation without in-
ternal modulation, and (C) internal modulation without significant main modulations. These pattern are often seen as successi\
variations, suggesting time variations of the generation process of chorus waves at the magnetosphere. The frequencies of
internal modulations for Type (A) are widely distributed from a few Hz to “10 Hz. The average frequency and standard deviation
of the internal modulations within a main modulation have a good correlation, indicating each main modulation has different
kinds of the internal modulations.
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JEUE# 200 Hz, 38X T 512128 pixel THIHIZ1T> TW iz, fRETOFER, R4 —10 S OWNEBZTHOEEZ kX, (A) £
FEIAO TMRENF K O EARENC EE T 2 WA S NS &0, (B) EIREIOHK THIREHZEDRNE D, (C) &
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Fast flickering aurora within traveling current vortices

# Yoko Fukuda[l]; Ryuho Kataoka[2]; Yoshizumi Miyoshi[3]; Haruhito Yamada[4]; Kazuo Shiokawa[3]; Yusuke Ebihara[5];
Donald Hampton[6]; Naomoto lwagami[7]
[1] Dept. Earth & Planet. Sci, Univ. Tokyo; [2] NIPR; [3] STEL, Nagoya Univ.; [4] STEL, Nagoya Univ.; [5] RISH, Kyoto
Univ.; [6] GI, Univ. of Alaska Fairbanks; [7] U Tokyo

Flickering auroras have typical frequencies of 5-15 Hz which correspond to oxygen ion cyclotron frequency. The formation
mechanism has been therefore assumed as Landau resonance between electrons and electromagnetic ion cyclotron waves ir
auroral acceleration region. However, many fast flickering auroras have recently been found at much higher frequency of up t
50 Hz, which may be contradictory to the standard theory. The purpose of this study is to investigate the formation mechanisn
of the fast flickering aurora. Two identical imaging systems were installed at Poker Flat Research Range (PFRR) in Alaska sinc
February 2014 and conducted observations during two winter seasons. A highly sensitive SCMOS camera with the imagin
sensor of 2048 x 2048 pixels and the narrow field of view of 15 x 15 degree enable us to identify the smallest auroral structure
The field of view approximately corresponds to 26 km x 26 km at 100 km altitude, and the spatial resolution is 52 m when 4
by 4 binning is used. The sampling rate of the one system is 50 frames per second (fps), while another system uses a sub-arr
option to enhance the sampling rate up to 200 fps. We used RG665 sharp cut filter only for the sub-array imaging. During &
magnetic storm event on February 19, 2014, we found interesting variations in ground-based magnetometer observations near
PFRR associated with the appearance of fast flickering auroras. It is found that the fast flickering auroras repeatedly appear wh
the magnetic field show impulsive variations (5-10 min, 100-200 nT amplitude). From the phase difference of the impulsive
variations of Bx, By, and Bz components, traveling Hall current vortices with the upward field-aligned current can be identified.
We discuss the formation mechanism of the fast flickering aurora associated with the traveling current vortices.
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Auroral activity observed during the SC event on June 22 in 2015

# Akira Kadokura[1]
[1] NIPR

Auroral activity observed at Syowa Station during the SC event on June 22, 2015 will be analyzed.
Some features of this event are as follows:

(uTm

18:03 Shock arrival at ACE position

18:33 SSC at Kakioka, maximum:+104nT
18:33:30 SC magnetic variation start at Syowa
18:34 Auroral variation appear at lowest horizon
18:40 Poleward expansion of auroral arc
18:40:30 Break of arc -&gt; diffuse spread

19:32 poleward expansion again

19:54 spread from higher latitude to lower latitude
20:30 going back to calm

During this period, following optical instruments were operated at Syowa Station:
- All-sky Monochromatic imagers(427.8,557.7,485.0,480.5nm)

- All-sky panchromatic TV camera

- Multi-color Scanning Photometer

During this period, very bright proton auroral emission over 500 R was observed.
In our presentation, details of temporal variation of auroral activity will be shown.

201546 H 22 H®D SCA Y M- T, mfAF L TEII S Nie A —a SIEINCOWTHE T %, SOV b
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Distribution of turbulent plasma in the magnetosphere estimated by the SWARM
magnetic data.

# Yoshihiro Yokoyama[1]; Toshihiko lyemori[2]; Kunihito Nakanishi[3]; Tadashi Aoyamal4]
[1] SPEL, Kyoto Univ.; [2] WDC for Geomagnetism, Kyoto Univ.; [3] Graduate School of Science, Kyoto Univ; [4] Graduate
School of Science, Kyoto Univ.

LEO satellites observe the magnetic fluctuations with period from a few second to a few tens of seconds along their orbits ir
high-latitudes.

It has been proposed that these are mainly caused by the spatial structures of the field-aligned currents(FACs).

However, since LEO satellites before the SWARM were single, the studies still have theoretical assumptions.

In this study, at first, we will show that these fluctuations are the manifestations of the spatial structures of the FACs by using
the data obtained by SWARM-satellites during initial two months.

Second, based on the above, we assume that these fluctuations mainly consist of the spatial variations, and apply spect
analysis to see the characteristics of the spatial structure of the FACs.

From the above analyses, we confirm that the fluctuations with period from about 2 second to about 30 second can be regard
as the manifestations of the spatial structure of FACs.

We also discuss about temporal variations of these structures.

Then we project the area of fluctuations on the equatorial plane of magnetosphere, i.e., the plasma sheet, by using the Tsyc
nenko model, and estimate the characteristics of turbulence.
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A review of magnetopause and boundary layer studies in 2013-2015

# Hiroshi Hasegawa[1]
[1] ISAS/JAXA

The presentation will review advances made for the last two years in our understanding of planetary magnetopauses, the
boundary layers, their roles, and the processes occurring there. The topics to be covered include, but are not limited to, curre
sheet structures, magnetic reconnection, Kelvin-Helmholtz instability, ULF and high-frequency wave excitation, plasma heating
cold ion effects on magnetopause reconnection, polar cusps, plasma depletion layers, heliopause crossing by Voyager-1, and
prospects for the Magnetospheric Multi-Scale (MMS) mission that was successfully launched on 12 March 2015. This is an
extended and more informative version of my presentation that was given in the IAGA Division Il reporter review session at the

IUGG 2015 meeting.
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Propagation of electric fields during Pi2 pulsations based on multi-point observations

# Naoko Takahashi[1]; Yasumasa Kasaba[1]; Yukitoshi Nishimura[2]; Mariko Teramoto[3]; Takashi Kikuchi[4]; Tomoaki
Hori[5]; Yoshizumi Miyoshi[4]; Nozomu Nishitani[6]
[1] Tohoku Univ.; [2] UCLA; [3] JAXA, ISAS; [4] STEL, Nagoya Univ.; [5] STE lab., Nagoya Univ.; [6] STELAB, Nagoya
Univ.

Pi2 pulsations are irregular oscillations in the period range from 40 s to 150 s, and their source lies in the nightside mag:
netosphere. Electromagnetic disturbances associated with Pi2 pulsations propagate through the magnetosphere by magnetc
drodynamic waves. The compressional fast mode waves are launched by localized plasma sheet fast flows and propagate i
the inner magnetosphere [e.gee, 1996; Lee and Kim 1999]. On the other hand, the velocity shears at the edge of these
flows excite shear Alfven waves, which transport magnetic shear and carry field-aligned currents along magnetic field lines [e.g.
Keiling et al., 2006, 2008]. These propagation processes have been proposed based on several previous studies using magn
field observations and numerical simulations. However, there have been few results by electric field observations although th
electric field is an important quantity for detecting Pi2 pulsations than magnetic field. In addition, Pi2 pulsations are known to
be associated with substormNishimura et af2012] shows evolution of auroral streamers at the substorm onset time followed
by Pi2 pulsations after a few minutes, using ground-based observations. It suggests that Pi2 pulsations are driven by multipl
plasma sheet flow bursts to earthward. However, the propagation mechanism of Pi2 pulsations and associated phenomena s
as auroral streamers are not only governed by plasma sheet flow bursts. In the mid-low latitude, Pi2 pulsations are known to b
driven by cavity mode resonance that a fast mode impulse associated with substorm onset propagates into the plasmasphere
trapped between the plasmapause and ionosphere. Since there are several propagation processes of electromagnetic energy
can explain the relationship between the substorm onset, auroral streamers, and Pi2 pulsations, further validations by multi-poil
observations in the magnetosphere-ionosphere coupled system are required.

Motivated by these issues, we investigate the evolution and propagation of the electric field during Pi2 pulsations using mul
tiple observations. We use the magnetospheric electric and magnetic fields obtained by THEMIS (5 probes), Van Allen Probe
(VAPs; 2 probes). Magnetospheric magnetic field data from GOES 13 and 15 are also used. The ionospheric electric field dat
are obtained from SuperDARN (high latitude) and HF Doppler (mid latitude) radars. Pi2 events are identified by the low-latitude
geomagnetic field detected at Kakioka and AL index.

We will investigate several events when satellites and radars cover the entire region of the inner magnetosphere, and evalue
the possible propagation process of the electromagnetic energy associated with Pi2 pulsations.
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Pitch angle dependence of drift resonance of relativistic electrons with a monochromatic
Pc5 wave based on GEMSIS-RC and RB models

# Kei Kamiya[1]; Kanako Seki[2]; Shinji Saito[3]; Takanobu Amano[4]; Yoshizumi Miyoshi[2]; Yosuke Matsumoto[5];
Takayuki Umeda[2]
[1] STEL, Nagoya Univ.; [2] STEL, Nagoya Univ.; [3] Nagoya Univ.; [4] University of Tokyo; [5] Chiba University

http://st4a.stelab.nagoya-u.ac.jp/jp/

Radial transport of relativistic electrons due to Ultra Low Frequency (ULF) waves in the Pc5 frequency range (1.67mHz -
6.67mHz) is one of important candidates to accelerate the outer radiation belt electrons. The acceleration is considered as a res
of the drift resonant process. This process is a resonant mechanism between the electron drift motion in the dipole-dominate
magnetic field configuration and the electromagnetic fluctuations of Pc5 waves in the inner magnetosphere. The resonant
violates the third adiabatic invariant of electrons, while it conserves the first and second adiabatic invariants. Recent studies hay
pointed out that the radial transport due to the drift resonance can produce one or more localized peaks in radial profile of th
phase space density (PSD) [Degeling et al., 2008]. Ukhorskiy et al. [2008] indicated that collective motion of outer belt electrons
can exhibit large deviations from radial diffusion. Since the peak in PSD is considered as an evidence of local acceleratior
[e.g., Reeves et al., 2013], these studies have raised fundamental questions in the radiation belt electron acceleration. Thus, i
important to understand fundamental characteristics of the collective motion of the electrons against the Pc5 waves in the inne
magnetosphere.

In this study, we combined two simulation models of the inner magnetosphere: GEMSIS-RC (ring current) and RB (radiation
belt) models. The GEMSIS-RC model is a self-consistent and kinetic numerical simulation code solving the five-dimensional
drift-kinetic equation for the ring-current ions in the inner-magnetosphere coupled with Maxwell equations [Amano et al., 2011].
The GEMSIS-RB code conducts test particle trajectory tracings of relativistic electrons in arbitrary magnetic and electric field
configurations [Saito et al., 2010]. We conducted Pc5 wave simulation with GEMSIS-RC, and then the obtained time variations
of the magnetic and electric fields are used as inputs to GEMSIS-RB to calculate the electron transport due to the Pc5 wave. 1
investigate fundamental behavior of the transport, we investigated effects of a monochromatic wave on the radial transport. Th
result shows combination of these models can reproduced the localized peaks in PSD due to phase bunched transportation ¢
electrons with oblique pitch angle (70 degrees) are transported deeper inside to small L region than 90 degrees electrons. In tt
presentation, we will discuss possible mechanisms to cause the pitch angle dependence of the electron radial transport .

References:

Degeling and Rankin, J. Geophys. Res., 113, A10220, doi:10.1029/2008JA013254, 2008.
Ukhorskiy et al., J. Atmos. Solar Terr. Phys., 70, 1714-1726, 2008.

Reeves et al., SCIENCE, 341, 991, doi: 10.1126/science.1237743, 2013.

Amano et al., J. Geophys. Res., 116, A02216, doi:10.1029/2010JA015682, 2011

Saito et al., J. Geophys. Res., 115, A08210, doi:10.1029/2009JA014738,2010
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Magnetic Variations at the Geosynchronous Orbit during MeV Electron flux
Enhancement in the Radiation Belt

# Kentarou Kitamura[l]; Satoko Saita[2]; Yoshimasa Tanaka[3]; Akira Kadokura[3]; Hisao Yamagishi[4]
[1] NIT,Tokuyama.; [2] NITkit; [3] NIPR; [4] National Inst. Polar Res.

In this study, we analyze the magnetic variations observed by GOES 10 and 11 satellites during the MeV electron flux en-
hancement event on 26-30 October, 2008. Former analysis of the ground magnetic variations observed at HO57 (Maglat.=-66.4
L=6.25) and Skallen (Maglat.=-66.42, L=6.25) in Antarctica, suggests that the troidal oscillation in the magnetosphere with the
range of Pc5 wave is predominant with low m number ("2). On the other hand, the obvious MLT dependence of the Pc5 powe
is observed by two GOES satellites, that is, the Pc5 power is predominant in the daytime sector compared to that in the mornin
sector during the MeV electron enhancement event. This signature is pronounced in X and Y components (GSM coordinat
system) of Pc5 power at the GOES satellites, though the Z component of the Pc5 does not show the obvious difference in MLT

The present result suggests that both the troidal oscillation and compressional wave occur at the GEO during the high spee
solar wind event, and the Filed Line resonance (FLR) of the ULF wave causes the non-uniform Pc5 powers in different MLTs.
This also indicates the compressional wave of Pc5 may play an important role in the modulation of the troidal Pc5 oscillations.

SRR 380 B AR T 3 )L F—E 1 (MeV & 1) HEMONm#EHED 1 D& LT ULF KENc K% RY 7 MUEET
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Simultaneous observation of field-aligned current with QZS and MAGDAS
observatories - using FA coordinate

# Osamu Ogushi[1]; Hideaki Kawano[2]; Nana Higashio[3]; Haruhisa Matsumoto[4]; Alexey Moiseev[5]; Dmitry Baishev[5];
Teiji Uozumi[6]; Shuji Abe[7]; Kiyohumi Yumoto[2]; Akimasa Yoshikawa[8]
[1] Earth and Planetary Sciences, Kyushu University; [2] Earth and Planetary Sci., Kyushu Univ.; [3] JAXA; [4] JAXA; [5]
IKFIA, SB, RAS; [6] ICSWSE, Kyushu Univ.; [7] ICSWSE, Kyushu Univ.; [8] ICSWSE/Kyushu Univ.

FAC (Field-Aligned Current) is a current connecting the magnetosphere and the ionosphere. It is important to research FAC
to understand the structure and dynamics of the magnetosphere and substorms. There are many reports about FAC observatic
They used data from, e.g., geostationary orbit satellites, polar-orbit satellites and ground magnetometers. However, there are or
small number of reports about a FAC simultaneously observed for a long time by a satellite and a ground observatory is. Thus
we analyze magnetic data from QZS (Quasi-Zenith Satellite) operated by JAXA and MAGDAS (MAGnetic Data Acquisition
System) operated by International Center for Space Weather Science and Education (ICSWSE), Kyushu University. QZS ha
a tilted geostationary orbit and stays near the meridian plane of Japan. Thus, the footpoint of the magnetic field line running
through QZS exists near Siberian MAGDAS stations, and we can observe a phenomenon along a magnetic field line for a lon
time. Furthermore, since QZS stays at high latitudes in space, we can expect to clearly identify FACs. In this study, we use
the QZS magnetic field data expressed in FA (Field-Aligned) coordinates and the magnetic field data from Siberian MAGDAS
stations, identify simultaneously-observed FAC events, and study them on a statistical basis. An example event took place ©
April 9th, 2011. Disturbances of the magnetic field were observed at 17:20717:35UT. The observation can be interpreted a
follows: A current circuit which was caused by a substorm moved westward in the morning-side region.

FAC (Field-Aligned Currentihfif JIRREEIR) (REXUE & BEEE 2 8 CHEIR T, MKEOMEPY 7 A M —Lx EDBS
IKBWTIEFRICEETH S, FACIC DWW TR T NE TICFEPUERH 2 MmuEi 2.t EEx ER4 RBD T T
X1, LA L. [[Al—0 FAC 252 & i FEi ¢ BRI RIRAC B U 72 id e, 2 2 TARZLTIE. JAXA O5EA]
9 552 QZS (Quasi-Zenith SatelliteE KTHETE) & TN RZZEBRFHERGERE - BE  > 2 —hHul & 75 0 EH 9 % Hif
Sy R T7—72 MAGDAS (MAGnetic Data Acquisition System D[RRGS 7 — 2 =2 W Tl 72175, QZSIX
FrEHUEICERA 2> T D, HADTHFIL ICHHET %0 TD18, T iEiRd 5 118D footpointh’ MAGDAS
A 7RIS OMHIIC S DK % DO TR—DORER e inb 2 %2 ERRRIREN T X %, £z, QZSIXREAIEN
FEE R BRFEIIE S 572, FAC ZHARRICBINT 2 2 &N TE B LEZ 5N5, AW T, FA (Field-Aligned
JEREZR CRBI LTz QZSHEE & XNV 7 MAGDAS Jithh 5. FAC [EIRHBINIGIZ [E7E LRI %, —BilE LT,
2011/04/09D 17:20717:35UTIC A N b HEIHIE Nz TOANY MEERIFEKIC SN T, Y7 A b—LIctE-> TERK
ENTZEBFRBIEEO R IR EINTZE D LRIRTE %,
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Solar zenith angle dependence of composition, velocity and temperature of ion outflows

# Naritoshi Kitamura[1]; Kanako Seki[2]; Kunihiro Keika[3]; Yukitoshi Nishimura[4]; Tomoaki Hori[5]; Eric J. Lund[6]
[1] ISAS/JAXA,; [2] STEL, Nagoya Univ.; [3] STEL, Nagoya Univ.; [4] UCLA, [5] STE lab., Nagoya Univ.; [6] Space Science
Center, University of New Hampshire

Recent satellite observations and simulations have clarified that (especidllio® outflows from the ionosphere play an
important role in abrupt changes in the ion composition in the plasma sheet and ring current during geomagnetic storms. Th
energy of outflowing ions is an important factor to understand the transport path of the ions to the magnetosphere. To clarify
how strongly ionospheric conditions (sunlit or dark) affect ion outflows, we investigated solar zenith angle (SZA) dependence of
composition, velocity and temperature of outflowing ions above 10 eV using the data obtained by the FAST satellite at 3000-415(
km altitude from 7 January 1998 to 5 February 1999.

We discriminated ion beam events from non-beam (related to transverse heating) events, and studied separately. At this altitu
range, almost all of beam events were observed under ionospheric dark conditions. For the beam evehtd;tiileOratio
does not depend on SZA (average: ~0.25), while the flux ratio decreases with increasing SZA for the non-beam events. Since tt
flux ratio of ion beams reflects the ion composition at the lower end of the auroral acceleration region, the averaged flux ratic
indicate the typical ion composition at the lower end of the auroral acceleration region. The ion composition below “3000 km is
probably not suitable to develop the auroral acceleration region under sunlit conditions.

For the non-beam events, the parallel streaming energy and temperatures (perpendicular and parallel) of ions tend to incree
with increasing SZA. This result indicates that the solar illumination affects energization of outflowing ions at least below 3000
km altitude. Under dark conditions, the parallel streaming energy and the parallel temperature of ions in the non-beam event
often exceeded "10 eV, while those rarely exceeded 10 eV ("1 eV in most of cases) under sunlit conditions. The perpendicule
ion temperature in the non-beam events was mostly “10-30 and “15-200 eV under sunlit and dark conditions, respectively. Ot
previous study showed that ion outflows (especialiy) @ith large fluxes, which would have a large impact for the magneto-
spheric physics, occur mostly under sunlit conditions. Thus, the solar illumination enables the ionosphere to cause ion outflow
with large fluxes, while it would suppress energization of ions at least below “3000 km altitude.

Additionally, we found that the outflowing ion number flux positively correlates with the parallel streaming energy of ions
under sunlit conditions, while no clear correlation between the outflowing ion number flux and perpendicular or parallel ion tem-
peratures. Thus, it is expected that there is a physical connection between the parallel streaming energy and the ion number fl
under sunlit conditions, and it is important to clarify how the ions gain the parallel streaming energy ("several eVs) below “3000
km altitude for understanding of the driving mechanism of ion outflows with large fluxes. Weak parallel electric fields and/or
perpendicular heating at low altitudes in the cusp/cleft and the auroral zone would be the candidate. Since the parallel streamir
energy is very small (below 10 eV), detailed ion measurements that include the energy range below “10 eV are essential in futut
for further investigation at least below “3000 km altitude.
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Deeper and earlier penetrations of oxygen ions than protons into the inner
magnetosphere observed by Van Allen probes.

# Kenji Mitani[1]; Kanako Seki[2]; Kunihiro Keika[3]; Louis J. Lanzerotti[4]; Matina Gkioulidou[5]; Donald Mitchell[5]; Craig
A. Kletzing[6]
[1] STEL; [2] STEL, Nagoya Univ.; [3] STEL, Nagoya Univ.; [4] NJIT; [5] JHU/APL; [6] Department of Physics and
Astronomy, Uol

It is observationally known that proton and oxygen ions are main components of the ring current during magnetic storms anc
that the proton and oxygen ions are considered to have different source and supply mechanisms. However, detailed properti
of the ion supply and their dependence on ion species is far from well understood. To characterize the ion supply to the ring
current during magnetic storms, we report studies of the properties of energetic proton and oxygen ion phase space densiti
(PSDs) during the April 23-25, 2013, geomagnetic storm observed by the Van Allen Probes mission. We used energetic ion ("5
- "600keV protons, “140 - "1100keV oxygen) and magnetic field data obtained by the RBSPICE and EMFISIS, respectively, on
the Van Allen Probes.

We calculated ion PSDs for the specific first adiabatic invariant, mu (0.3 &It; mu &It; 12 keV/nT), and ion pitch angles near
90 degrees as a function of L for each spacecraft orbit. The results show that both proton and oxygen ions penetrated direct
to L&It;5 during the main phase of the magnetic storm. Protons with smaller mu values (mu = 0.3 and 0.5 keV/nT) penetrated
earlier than those with larger mu values (mu = 1.0 keV/nT). This result appears consistent with the energy dependence of th
Alfven layer. The timing of oxygen ion penetration is approximately the same for all mu values (mu = 0.8, 1.0 and 1.2 keV/nT).
The observations also show that oxygen ions penetrated more deeply in L and earlier in time than protons for the same mu valt
(mu = 1.0keV/nT). These results suggest that the source of the transported oxygen ions is located closer to the Earth than tl
inner edge of protons. The results imply the importance of the contribution from subauroral oxygen ions to the storm-time ring
current. We will also discuss the possibility of non-adiabatic acceleration of oxygen ions in the inner magnetosphere.
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Magnetic curvature effects on the feedback instability in M-I coupling system

# Tomo-Hiko Watanabe[1]
[1] Nagoya Univ.

http://www.p.phys.nagoya-u.ac.jp/"tomo/

The feedback instability in the magnetosphere-ionosphere coupling system has been discussed as a theoretical model whi
is a possible mechanism to explain spontaneous growth of quiet auroras. It can successfully explain formation of local currer
circuit and enhancement of ionospheric density associated with auroral arc structures, and provide an estimate of linear grow
rate which characterizes the growth of auroral arcs.

In the previous theoretical analysis, however, effects of the magnetic curvature have not been fully considered while the dipols
configuration was introduced. In this study, we discuss the effects of magnetic geometry on the feedback instability revisited. W
have noticed three points on this issue. (1) An anisotropic property in the latitudinal and longitudinal directions appears due to th
magnetic curvature. (2) Finite pressure gradient lead to coupling with the pressure gradient driven instability if a bad curvature
region exists. (3) Direction of propagation of the most unstable mode may be influenced by the magnetic drift of electrons in
case with kinetic effects.

In the presentation, we would like to mainly discuss the items (1) and (3) by means of the fluid and kinetic models.
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A hybrid simulation on three-dimensional structure of magnetotail reconnection region

# Iku Shinohara[1]
[1] ISAS/IAXA

Recent Geotail statistical survey on the structure of the magnetotail reconnection region reveals that clear dawn-dusk asymm
try in the ion in/out-flow structure around the X-lines is identified. Particularly, the ion flow structure shows a remarkable edge
effect on the dusk-side, while no clear edge effect is found on the dawn-side. In order to address what collisionless plasma physi

would be taking place at the edges, we are carrying out a three-dimensional hybrid simulation on the magnetotail reconnectior
In this paper, we will introduce observational facts and initial results of the numerical simulation.
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Motion of a magnetic flux rope at the dayside magnetopause observed by the THEMIS
spacecraft

# Yasuto Hoshi[1]; Hiroshi Hasegawa[2]; Naritoshi Kitamura[3]; Yoshifumi Saito[4]
[1] Earth and Planetary Sci., Univ. of Tokyo; [2] ISAS/JAXA,; [3] ISAS/JAXA; [4] ISAS

We investigate the motion of a magnetic flux rope observed at the dayside magnetopause, based on plasma and magne
field data from the THEMIS spacecraft. Flux ropes observed at the magnetopause are generated by time-dependent magne
reconnection in the presence of multiple reconnection X-lines. Since these structures have a large spatial scale, with a dimensi
comparable to one Earth radius, it is possible to analyze the structure and motion of the flux ropes by multi-spacecraft measur
ments. We analyzed the data taken by the THEMIS-A, -D, and -E spacecraft on June 24, 2015 when they observed a flux rof
at the dayside magnetopause. Flux ropes are characterized by an enhancement of the total pressure of order a few nPa, pola
reversal of the ion flow velocity component parallel to the boundary surface, and bipolar change of the normal component of the
magnetic field. We determined the velocity of the flux rope using multi-spacecraft timing analysis, under the assumptions tha
the observed flux rope was two-dimensional and moved at a constant velocity. We found that the flux rope moved dawnward &
a speed of about 50 km/s, and its axis was roughly parallel to the GSM z axis. We discuss effects of the IMF orientation anc
geomagnetic dipole tilt on the dayside magnetopause reconnection.
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Geotail observations of dayside magnetopause reconnection |

# Kazufumi Yoshida[1]; Shuihci Odagiri[2]; Tsugunobu Nagai[3]
[1] Dept. of Earth & Planetary Sciences, Tokyo Institute of Techn; [2] Dept. of Earth & Planetary Sciences, Tokyo Institute of
Technology
; [3] Tokyo Institute of Technology

On 06 July 2013, Geotail observed the dayside magnetopause reconnection for a long time period. In the period 0000-08C
UT on 06 July 2013, the solar wind has an almost constant speed of 350 km/s and the Interplanetary Magnetic Field (IMF) is
almost southward, having a value of (0.0, +4.5, -12.0 nT). Geotail traveled from the magnetosheath to the magnetosphere. Tt
Geotail position is (Xgsm, Ygsm, Zgsm) = (9.72, -2.23, -0.49 Re) at 0400 UT and (8.91, 0.87, -1.73) at 0600 UT, respectively.
Geotail stays in the vicinity of the magnetopause, almost in the front magnetosphere. Reconnection jets with a speed of 200 km
are observed near the reversal of the magnetic field. The reconnection jets flow northward, indicating that the reconnection sit
is located south of the Geotail position. There are two cases in the magnetic field variations. In most cases, the Bz magnet
field component is dominant and the field reverses from southward to northward in the crossing into the magnetosphere, an
the reconnection jets are almost field-aligned. However, the magnetic field becomes almost perpendicular to the north-sout
direction, and the positive By magnetic field component is dominant. The reconnection jets are convection flows. In this study.
the magnetic field topology and its relationship to the jets are investigated.
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Geotail observations of dayside magnetopause reconnection Il

# Shuihci Odagiri[1]; Kazufumi Yoshida[2]; Tsugunobu Nagai[3]
[1] Dept. of Earth & Planetary Sciences, Tokyo Institute of Technology

; [2] Dept. of Earth & Planetary Sciences, Tokyo Institute of Techn; [3] Tokyo Institute of Technology

Plasma velocity distributions perpendicular to the magnetic field are generally isotropic by Larmor motion of ions and elec-
trons. In actuality, isotropic velocity distributions are observed by Geotail. However, anisotropic ion velocity distributions were
observed in the magnetosheath nearby the magnetopause when Geotail crossed the dayside magnetopause and observed ion
jets by magnetic reconnection. The Geotail data of ion Energy-Time spectrogram on July 6, 2013 indicate anisotropic velocity
distributions of ions energies higher than 20 keV at 0330 UT. The Geotail orbit is from magnetosheath through the magnetopaus
to the magnetosphere. The spacecraft GSM coordinates at the time of anisotropic ion velocity distribution observation are (9.¢
3.0, -0.2)Rs. This Geotail position is in the magnetosheath nearby the magnetopause. lon energies are about 1 keV in the distat
magnetosheath from the magnetopause. There are no ions with energies higher than 10 keV in the magnetosheath. There
ions with energies higher than 20 keV in magnetosphere. Thus, these ions are considered to go out toward the magnetoshe
from the magnetosphere. We explain anisotropic ion velocity distributions by reconnecting magnetic field geometry.



R006-P34 215 Poster BERS: 118 38

T A — 2D AR O T 2 g VANV L Ot E R R 2 L—
v a VD LIRHTSE

# NEF 726 [1]; BT 2 [2]
[1] 5K « B - HiEK; [2] &40k - STEWF

Comparative study of an event of the dayside magnetic reconnection with high-speed
electron flow and a full particle simulation

# Hirotoshi Uchino[1]; Shinobu Machida[2]
[1] SPEL, Kyoto Univ.; [2] STEL, Nagoya Univ.

The magnetic reconnection at the dayside magnetopause is asymmetric reconnection, where upstream physical quantities fr
magnetosheath and magnetosphere are different. Observation of dayside magnetic reconnection is useful when discussing p
cesses of the energy conversion in the magnetic reconnection. We have analyzed a event of the dayside magnetic reconnect
observed by THEMIS probes. We found wide plasma-outflow structure, where ions and electrons are not decoupled. We furthe
discovered narrow high-speed electron flow channel along the magnetic field line at the boundary of the magnetosphere and tl
plasma-outflow region. This electron flow is close to Alfve’n velocity of the magnetosphere, and it seems to be accelerated at th
X-line of the magnetic reconnection.

We have performed a full particle simulation of asymmetric magnetic reconnection by using 2.5-dimensional PIC code, for
comparison. An initial condition of structures such as magnetic field, particle density, and particle temperature based on th
observation are used. The simulated magnetic field, density, temperature and plasma outflow structure of the asymmetric ma
netic reconnection are very similar to those of the observation. The narrow high-speed electron outflow structure similar to the
observation is also produced at the boundary of the magnetosphere and the current sheet in the simulation. Electrons come fr
the magnetosheath region to the reconnection region, and are accelerated when passing the X-line. We have confirmed that 1
accelerated electrons form the outflow. This result indicates that the high-speed electron outflow at the dayside reconnection h
physical information of the energy conversion at the electron diffusion region.
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Automatic extraction of pulsating auroral patches by using the level set method

Mitsunori Ozaki[1]; # Tomohiro Inoue[2]; Satoshi Yagitani[2]; Ryuho Kataoka[3]; Kazuo Shiokawa[4]; Yoshizumi Miyoshi[4];
Yusuke Ebihara[5]; Martin Connors[6]; Akira Kadokura[3]; Shin'ya Nakano[7]; Mamoru Kubo[2]; Hidetaka Nambo[2];
Kosuke Imamura[2]
[1] Electrical and Computer Eng., Kanazawa Univ.; [2] Kanazawa Univ.; [3] NIPR; [4] STEL, Nagoya Univ.; [5] RISH, Kyoto
Univ.; [6] Centre for Science, Athabasca Univ.; [7] The Institute of Statistical Mathematics

Pulsating aurora is a kind of aurora showing a quasi-periodic (several to tens of seconds) variation of the brightness and
patchy structure with a small spatial scale (less than several tens of km). It has been proposed that pulsating aurora is caus
by pitch angle scattering through wave-particle interaction in the magnetosphere as a possible generation mechanism. Howev
the detailed mechanism is still open, due to lack of sufficient statistical analysis for pulsating aurora. It is difficult to perform
statistical analysis of pulsating aurora, because pulsating auroral patches show various variations of the repetition period «
brightness and contain patchy structures. Usually, the extraction of a pulsating aurora patch has been visually confirmed b
researchers. In this study, in order to perform the statistical analysis of pulsating aurora, we have developed an automat
extraction technique of pulsating auroral patches by using the level set method, which is a kind of optimization method for
moving object extraction. The observed auroral data used high frame rate all-sky EMCCD images (110 Hz sampling and spatic
resolution 128 times 128 pixels with 4 times 4 binning) observed at Athabasca in Canada. To apply the level set method, th
original aurora movie is separated into two types by using FFT analysis. One is a movie showing a slow variation (less than 2(
sec) of optical emissions and the other is a faster one. The level set method is performed on the faster auroral movie to reduce t
effect of diffuse aurora, which usually exists as a background for pulsating aurora. Additionally, we use a judgement criteria that
the repetition period is less than 10 sec and the spatial velocity is less than several hundred m/s to classify whether the extract
patch is newly appeared or not. From these techniques, we can automatically detect pulsating auroral patches shown in all s
images. In this presentation, we will report our automatic extraction technique in detail.

IREIA—Z i, BR~E A HOHMENZ & B, NG ZER A —)V B km RS O/ 8y FIRIRZ S D
=0T TH%, CORMA—OTOREANZXLE LT, WEETORBR A ELEFICPES M 3 )bF—hi 1 (8
keV~100 keV) DY FMAEFELAREETN TV S, L L, IREA—0 I ORI T2t TWianizsd, %
DOFEAHZ X LEHHCHBEEN TRV, IREA—0 S O 2 K3 2BHE LT, IkEA—mS0o%
RO FIAME B K Oy FIRIRDZ(LDTzdIic, A XY FOHBRIEOHBRIC X > TIrbh T3 2 b
%o T T T, BAZIREA—0 S OFGHIIEEZIH S NS % Tz, BhBEUEEE 2 W TIREIA —a /3w F D H
FHEZBRE L TV, BT —&1E, Y7 A —aSHBIiBET 279 NRAA (BFE) ICREE N4 K EMCCD
DF—% (27 % 110 Hz R 128128 ¥ 7 v)b, 44 © =2 ) T2 Nz, RRITIED 0 Bix % B2 fiZs v %
A9 2EBOREA— O Z/80y FOMHIE, Az mEGEORMELE TIERERIZEN 2, AL DMEE RS %
fedlc, FICEBEHEGOIBA T Y 27 M TEDN TS L)Lk bEREH Lz, L)Ly bikld, B
TR 2 & B Tl it O R b 217 5 BB L FikD—DTH 5, TOLN)Lty FERBHEES-HIC, £
AV TV FIVD A — 1 5 B0 [ L OBEEEE ORI 2 b2 B AT U, B E ORI Z (b DEY Q0L E) oy
ERFIZE DMy DENEIC L 7z, THUC KD, BEEEORFZEOE Y QOFLIT) Ay THRERKE N2 Blijic
LVEey MERBEHEEZC LT, RIA—OSOERICEFFEAT DT 4 72— A4 —a I DHER R L T\ 5,
EHIC, IREIA—1Z%y FIEIRZRE 0 IR T 72, %D DEDEICH U C A BXICE—D/ 8y FhH LSy F7
B E NIz HIMDREIC RS, T OHWICIE, IREA—1 S oMAIERRENEH (L0ORLLT) L2eigdha BE
m/s) ZHIMEHEL U, [E—/ Sy FOIEOD., HLWISy FREELEONEHRIL TS, AREEKTIE, FTAD
B L TV A HREIA — 0 O HEHEIC OV THEHICHE T 2 TETH %,



R006-P36 215 Poster BERS: 118 38

Pre-flight tests of Medium Energy Particle analysers (MEPSs) for ERG

# Satoshi Kasahara[1]; Shoichiro Yokota[2]; Takefumi Mitani[3]; Kazushi Asamura[3]; Takeshi Takashima[4]; Masafumi
Hirahara[5]; Manabu Shimoyama|6]
[1] ISAS/IAXA; [2] ISAS; [3] ISAS/IJAXA; [4] ISAS, JAXA; [5] STEL, Nagoya Univ.; [6] IRF

ERG (Exploration of energization and Radiation in Geospace) is geospace exploration spacecraft, which is planned to b
launched in FY2016. The mission goal is to understand the radiation belt dynamics especially during space storms. The key ¢
this mission is the observations of electrons and ions in the medium-energy range (10-200 keV), since these particles excite val
ous electromagnetic waves (e.g., EMIC waves, magnetosonic waves, and whistler waves), which are believed to play significal
roles in the relativistic electron acceleration and loss. Proto-flight models (PFMs) of the medium-energy electron analyser an
ion mass spectrometer have been fabricated and their environmental/performance tests are on-going. We report the latest res|
of these pre-flight tests.
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Improvement and Evaluation of Direction Finding Method for VLF Waves

# Mamoru Ota[1]; Yoshiya Kasahara[1]; Yoshitaka Goto[1]
[1] Kanazawa Univ.

Investigating characteristics of plasma waves observed by scientific satellites in the Earth’'s magnetosphere and plasmasphe
is the effective key to understand not only generation mechanisms of the waves but also a plasma environment which influence
its generation and propagation conditions. In particular, direction finding of plasma waves is most important for understanding
these characteristics.

The wave distribution function (WDF) method was proposed for VLF waves in the Earth’s magnetosphere/plasmasphere
[1]. This method assumes that the observed signals are combinations of a continuum of superposed plane waves of differe
frequencies, propagating in different directions with no mutual phase coherence. In addition, this method also assumes th:
the observed signals are stationary and follow ergodic Gaussian random process with zero mean. Under these assumptio
the WDF method can estimate a WDF as directional distribution of wave energy density by using a spectral matrix which
composes by cross spectra of observed signals. The WDF method is preferred when a wave source does not satisfy the plal
wave approximation or when it is widely extended. However, the WDF estimation is ill-posed problem, that is, the solution
is not determined uniquely. Models as additional information for WDF must be needed to determine the solution uniquely.
Many models have been proposed until now such as the Gaussian distribution model, and Markov random field model [2]. The
estimation using these models works well if the sample number of observed signals is large enough to calculate spectral matrict
exactly. Actually the number of sample observed by satellites is very few. We therefore must take into account that the spectre
matrix which can be used for WDF estimation contains uncertainty.

To treat the uncertainty, we used the Bayesian inference, and we introduced probability density distribution which determine:
relationship between observed and theoretical spectral matrices. This introduction makes the WDF estimation enable to take in
account the effect of sample number. We also studied Markov chain Monte Carlo (MCMC) methods as a Bayesian inference
method for WDF estimation. Variational Bayesian method is also well known as a Bayesian inference method for complicatec
probability model. In this method, we need to get a proper class of approximate probability distribution. However, we cannot get
it due to the complexity of probability distribution we set. We therefore must select MCMC methods, and evaluated the reliability
and efficiency. Finally, we considered issues about the WDF method on the basis of results obtained by applying it to real data.
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Reduction of flicker noise using a chopper ASIC preamplifier for plasma wave
observations

# Hiroki Koji[1]; Mitsunori Ozaki[2]; Satoshi Yagitani[3]; Hirotsugu Kojima[4]; Takahiro Zushi[4]
[1] Electrical and Computer Eng., Kanazawa Univ.; [2] Electrical and Computer Eng., Kanazawa Univ.; [3] Kanazawa Univ.;
[4] RISH, Kyoto Univ.

Plasma wave observations by miniaturized satellites in the magnetosphere are important to understand the magnetosphe
dynamics. We have been studying the miniaturization of the plasma wave instruments by using an application specific integrate
circuit (ASIC) technology. In our pervious study, ASIC preamplifiers for magnetic field measurements (1 Hz - 100 kHz) were
developed by using 0.25 um complementary metal-oxide semiconductor (CMOS) technology.

In this study, in order to reduce flicker noise of the previous ASIC preamplifier, we have developed a chopper stabilized ASIC
preamplifier. Chopper stabilization technique is able to considerably improve the flicker noise (less than 1 kHz). The input
voltage noise of the chopper stabilized ASIC preamplifier is by 20dB (at 1Hz) lower than that of the previous ASIC preamplifier.
Thus, it is expected that magnetic field measurements in low frequency (e.g. ion cyclotron waves) are improved.

The noise sources of an operational amplifier consist of two parts: one is thermal noise dominated in high frequency bant
(more than 1 kHz), and the other is flicker noise dominated in low frequency band. The noise equivalent magnetic induction
(NEMI) of typical magnetic sensors in low frequency is determined by flicker noise. The previous ASIC preamplifier consists
of large gate area of transistors to decrease the flicker noise. In the chopper ASIC amplifier, the input signal is upconverted t
a higher frequency in the thermal noise region. Then, the signal and the noise of the preamplifier are amplified. The signa
is downconverted to the original frequency band. meanwhile the flicker noise is for then upconverted to the high frequency
band. The prototype chopper ASIC preamplifier is current detection type. It is possible that the circuit has a differential input
without a magnetic feedback. In comparison with the circuit of the previous ASIC preamplifier, the chopper ASIC preamplifier
is complicated by including digital components. However it can reduce the chip area of ASIC.

We will present the design principles of our chopper ASIC preamplifier and discuss its electrical performances in detail.

B DT T APEN XA F 27 AR A 5 T2DIE/ N R OBFEMED SN TED, TR BRSNS TS
AP BLRR O/ NI E EEE 755 T3, LT 127 ASICHE A& SEREIEIER) Hiiti 7z VT 75 X< i)
BIHEROB NULORET 217> TWB, ITIZETIE 0.25umD CMOS 773 A A 7 FHWRER Ot 55 Bl 8 & [F5
D/ A AVRE & DRFRESH ASIC 7 7 > 7 (8 Hz ~100 kHz) ZBAFE LTz, AWIZE T, $#EkD ASIC T 7 >
DIV HHERRWET BDICF av/i—AZES V-2 g VEHWT, F3avS—ASIC )7V TOEETT-
TWb, Fav/8—AZEIVEL—=2 3 V37V v S A kHZLR) ZRIBICHETZTENTESHARTHO. A
THEMES Y 1 HZ TH 20 dBOUGER HIAATWS, THUCKDAF YA 70 b a vikis & O EREE T ORGSR
HlOUENPHEFTES, £ ASICIRICEK DT VF v SN T & T/NE - (BB L (14 mW) EHEEIT ST &
HETE 5,

WHOART V TIEEBEN BT 2R FEO T V) v S EEK & 7 F v bR 2 & DORMEES fEI O —
DOFEENH O, AKSEWR TIE 7V v A D TR TR X S8 3 (1 kHz DL L) X O & RERAHE TR < 7
%o MERDZHHSHASIC )7 VT IE N TV AZRDTF— NakEKREL T LTIV vy hESEIR Uz, Fav
INS—ZARZETVE—a Vi, ANMESZE Oy ZEBEEEROCTARL, BMSHERTHIET LIk T v h
HEZ OB KIBICEIRTE %, VTV AICEEND TV v WS RERT BB 7 0y 7 AT & E B &
BEh, HEEIN/E5ERC X D ITOEEOREEEHIRICE TSNS, SHEEMELIZFav/S—ASIC 7V 7 V7%
BRI AGRCE>TED, KT — RNy 72 B BT EIMATI TR TE S A) v bABH %, HEROZFHIER
I ASIC 7V 7 VT e RN TEER 2 E DT Y 2Vl ET T LI K D RIKIEEMI LT 2D, F IV AXZD— b
g% KE L T BRED RN TDIT/INUITERTH %,

ARETIE, BLDFFELTWEF 32 /8— ASIC 7V T 2 T DO T ORI & FEE RIS DOWTRERICERR S,
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Propagation Pattern of Omega Signals Observed byPoynting Flux Analyzer Onboard
Akebono

# Suarjaya | Made Agus Dwi[1]; Yoshiya Kasahara[1]; Yoshitaka Goto[1]
[1] Kanazawa Univ.

To observe the Earth’s magnetosphere and plasmasphere, Japan has launched a satellite nicknamed Akebono (EXOS-D)
1989. The PFX subsystem onboard of Akebono has been observing omega signal that was transmitted by 8 ground stations
omega system around 1989-1997 and is valuable for study about propagation characteristics of VLF waves in the ionosphere al
plasmasphere. To analyze these signals, we are using automatic detection methods by developing an analyzer software. For
methods itself it consist of FFT analyses, determination of the stations which transmitted the signals, estimation of delay time
discrimination of signal existence and estimation of signal intensity. We also added some error detection and efficiency processin
method for fast analyzing process. The result of intensity, delay time, and local time dependence analyses are presented
geographic and geomagnetic map.

After analyzing 2 years of PFX data from 1989 to 1990, we found that omega signals from each station have unique pattert
propagation but they also have some common pattern. Latitudinal location of the station affects much of the propagation, that i
signals from the stations at higher latitude will show very wide propagation with large intensity, while signals from the stations
at lower latitude show very narrow propagation with weak intensity. We also found that the signal become more electrostatic it
propagates wider and further to the other hemisphere from the original transmission station. The omega system was operat
until 1997, so that the PFX data obtained from 1991-1997 is available for further statistical analysis and it is now under study.
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Development of a FPGA module of spectral matrix calculator for plasma wave
instruments

# Seiichiro Sakurai[1]; Yoshiya Kasahara[1]; Yoshitaka Goto[1]
[1] Kanazawa Univ.

In recent years, measurement of plasma waveform is essential for the study of solar-terrestrial plasma physics. As total amou
of the waveform data is enormous compared to telemetry capacity, it is necessary to process and reduce the data onboard. Suc
signal processing was conventionally performed by onboard CPU, but it was impossible to apply advanced signal processing i
real time to all waveform data. In this study, we aim to realize a FPGA module that generates spectral matrix in real time.

We designed the module on a FPGA board peculiarly developed in our group for evaluation purpose of digital signal process
ing in plasma waveform receiver [1, 2]. Six components of waveform less than 20 kHz can be fed into the FPGA board. Two
FPGA (FPGA#1 and FPGA#2) is mounted on the board. FPGA#1 is used for arbitrary signal generator, while FPGA#2 is the
data processing unit to emulate plasma waveform receiver.

The FPGA module of spectral matrix calculator consists of three sub-modules, FFTModule and SeparatorModule and Matrix:
GeneratorModule performs a complex FFT on the waveform data. In the process of complex FFT, two channels of waveform:
are simultaneously fed to the module, one channel to the real part and another one to the imaginary part. The SeparatorModu
works to divide the obtained spectra into two channels again in the frequency domain. Finally these data are fed to the Matrix
GeneratorModule and spectral matrix with 6 x 6 components is generated.

According to our theoretical evaluation, the developed module is fast enough to generate spectral matrix in real-time.

[1] Matsui et al., SGEPSS Fall Meeting #136, R006-P007, 2014.

[2] Kasahara et al., JPGU 2015, PCG31-19, 2015.

TEDORPAE R IBRO TS X< EER g ARSI NS LB T — 21X, #HEDOT L X M) EERRICHAN
TERED, BRoNiz) VY —ATRKORPERREZIGS 12O HESWHNRA/RTHS. ik, ThoDESU
34V R— R CPUMBHS TV, BERESUIZ ) 7 IV A A LI REET—2C#EHAT % 2 LIERTRETH - /2.
AWH5ETlE, FPGA(Field Programmable Gate Array) T, IKBIDZERTIAHEEICHETZAXRYT ML= b YU 7 ZADHK7%Z
U7 IWEALATA BHEAEY 2 —)IVOEBZHIET.

BEUNHEY 2 —)VORFIE, 9= THIFE LG FPGAR— REMiHT % [1,2]. D FPGAKR—KRiE, 2L
T 20kHz DL FOERIFTIEIE 2 Ik 6 o7 OBIAIT 2 & L ZRifdICREIENTEH D, FHlFICHEUES 2410 T 5 FPGA#L
&, RECHE ETBIIIE 7 — 2 2T % 2 D7 — Z MR 2 AE U7z FPGA#2D 2 DD FPGAWMEH I N TV 5.
ZNZFND FPGAICIZHNT RAM & LT DDR2 A B VY WMER SN T D, ZNZNFHIH DI 77— 2 Ofi & AL
H%BT—ZOBMICHWS N TES. £z, USBT—T7NMICK->TPCLERT ST LT, [HED CPUZMTLTH
FPGA LIEENARETH B. /N— FY x 7 idib S3EICIE VerilogHDL Z{#H L 7z.

ART MV Y T ZADFETIE, BUF LTz 6 O OWIET— 2 U THEZE FFT 2110, TNHDOHEBXUHA
IST =AY RV THERRE Nz 6x6 DITAIEIER L, ZN5 ORI ZRD S, T NEEIREUK D OBIZTEET %
WBEINBH B M, ART MU Y I ANTIV I — MIFITH 2Rz ED U, FEEICE AR & =M DRz E
W95, Xz, BRI 6K ZMNIC 6 [BIEEFFT 2175 Rb0IC, FREEMIC xR ZRA L TEE FFT 217
W, BONTREBTZNTNORINCHEET 55152 U,

BHERFREHPOEY 2 —)IVEKREL 3DTHMNTED, HEFFT 21795 FFTModule 2 s 77 [RIRHC 20 U 724683 FFT
OFERE, BT % SeparatorModule 2X7 kL= k1 7 ZA%EHE9 % MatrixGeneratorModuleCHERL X N C
W5, #HEFFTIZ 17 L —LA 512sampleCiT5 T & Z2/E L TH D, FFTModulefz T SeparatorModulés 3 (%1, Ma-
trixGeneratorModulé — IR A KT & F=ARTDOREK 21 BERHEET L L EBEL TV, FHMifH] FPGAKR—
R, Yo7 7% 65536[Hz]& LTH D, 512sampled T — R ZUHS 2155, V) 7 )V Z A LALFEATHE
LIRS 512/65535=7.8[ms[tH %. BfE7 1w 7% 25[MHz] & L7zK:dD FFTModulez TF, SeparatorModul€ 3
2 2 b—v g VBT B UHEERIZZFNZF N 0.51][ms] 0.041[ms]TdH %. MatrixGeneratorModul@ULF i3 1 B D
TIC 2cycle 2 EAEL, TN 6% 2560 DXL, 6Bl OS2 RD B EMET S &, 0.123[ms]T, Thb
IARTZEFNLTE TRV TIVEA LD ARELRFIRETH S e 2R Lz, £ n b OEBEICHE R FPGAD
KZXiZ Cyclone IVE®D 10~15%f2ETh b, BIEEEREINCE T/NEVWET 2 — )V THKTE S L 28 L. Bl
15, MidSNIBE EORERIT->TED, 5%, REY 11—V 2K ETEfESY, ZOMAERERMICTHNZETTS
TETHS.

[1] Futf fih, SGEPSSE 136 [nlfas> M UMii#H~>, R006-P007, 2014.

[2] A7) fth, JIPGU2015F- K+, PCG31-19, 2015.
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Automatic extraction of features of chorus elements observed by Akebono

# Takuya Kambayashi[1]; Yoshitaka Goto[1]; Yoshiya Kasahara[1]
[1] Kanazawa Univ.

Statistical analysis of relations between waves with rising tone frequencies and ambient plasma plays an important role t
study wave-particle interaction. Chorus emission is one of such waves. In order to quantify features of chorus elements, wi
developed an automatic extraction method which is based on a modified template matching. One of the essential modificatior
is that intensity distribution of the template is determined according to that of target chorus elements. We applied the method t
the huge waveform dataset of Akebono to make a statistical analysis of the features of chorus elements. As a result, the featur
of plenty of chorus elements are successfully extracted.
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LT, 77— v F KB ERAT.
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Design of an X-ray telescope for imaging of the Earth’s magnetosphere

# Kazuma Takeuchi[1]; Yuichiro Ezoe[1]; Kumi Ishikawa[2]; Tomohiro Ogawa[l]; Mayu Sato[3]; Kasumi Nakamura[3];
Masaki Numazawal4]; Masaru Terada[3]; Takaya Ohashi[3]; Tomoki Kimura[2]; Yoshizumi Miyoshi[5]; Satoshi Kasahara[6]

[1] Tokyo Metropolitan Univ.; [2] RIKEN; [3] Tokyo Metropolitan Univ.
; [4] Physics, Tokyo Metropolitan Univ.; [5] STEL, Nagoya Univ.; [6] ISAS/JAXA

We are developing an ultra-lightweight X-ray telescope using MEMS (Micro Electro Mechanical Systems) technologies to-
wards the next generation small satellite GEO-X. It aims to take global X-ray images of the Earth’s magnetosphere for the firs

time. In this study, we report on our design study of the X-ray telescope using a raytracing simulation.

HADF— LT, MY OHBREESIE O X FREGROEESG 2 453 XA/ N R GEO-X IC[AF T, MEMS
(Micro Electro Mechanical System&jfiiz 7zt X #isEii (Ezoe et al. 2010 MSTPEEZTT> TV 5, Al
MEMSX ##555& 850 ray tracing7 1 75 LERER L, v 3 VEREM I TRARG Z17o 72, ABE TR, TORKR
RICOWVWTHIET %,
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c;c &It 9 77f., SQIX 0.6 keVICBWT &gt;10 cn? ded. HEFIXHiEFIH /2D 1.8 deg«1.8 degld - ThH %, BIEDI
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Evaluation of a statistical significance by wave data processing in the WPIA

# Mitsuru Hikishima[1]; Yuto Katoh[2]; Hirotsugu Kojima][3]
[1] ISAS; [2] Dept. Geophys., Grad. Sch. Sci., Tohoku Univ.; [3] RISH, Kyoto Univ.

The Wave-Particle Interaction Analyzer (WPIA) is a software function installed on the Exploration of energization and Radi-
ation in Geospace (ERG) satellite. The WPIA directly measures the quantity of energy transfer between whistler-mode choru
waves and resonant energetic electrons by using plasma wave vectors and velocity vectors of plasma particles. In order to statis
cally evaluate the significance of the quantity of energy transfer, the WPIA require accurate phase angles of waves and electror
In the WPIA, the waveform data over a wide frequency range is observed by electric and magnetic sensors on the satellite ar
the data is used as input of WPIA processing. To obtain chorus waves, the WPIA processing applies a passband filter wit
appropriate frequency range of the waveform. Additionally, the chorus emissions often appear with weak hiss-like waves in the
same frequency band. Such waves give a decreasing of the S/N ratio for the WPIA calculation. In the presentation, we evalua
a statistical significance in the WPIA measurement depending on the passband filter useing chorus elemet reproduced in tl
simulation.
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