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MLT dependence in the response of |onospher|c electric fields at mid-low latitude during
geomagnetic sudden commencement
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The geomagnetic sudden commencement (SC) is one of the geomagnetic disturbance phenomena triggered by an enhar
ment of the magnetopause current associated with the compression of the magnetosphere due to solar wind disturbances [e
Araki, 1994]. Detailed evolution and propagating processes of the electromagnetic field associated with SCs are observed thre
dimensionally in the entire geospace. Unlike magnetic storms and substorms which involve complex plasma physical processe
SCs can be identified as distinct magnetic variations that sharply change on a global scale. However, the characteristics of S(
have been extensively investigated mainly by means of the magnetic field variations obtained by ground-based observation
which could be affected by conductivities when deducing electric fields. Thus, investigating the electric field variations is needec
to understand the transport of electromagnetic energy (Poynting fluxé¥, £ associated with SCs. In this study, we examined
two critical subjects about the ionospheric electric field associated with SCs using the in-situ electric field data.

The in-situ ionospheric electric field was derived from the drift velocity observed by the lonospheric Plasma and Electrody-
namics Instrument (IPEI) onboard ROCSAT-1, which orbited at an ionospheric altitude (about 600 km), with magnetic field
from the IGRF-10 model. We also used the geomagnetic field data from ground stations at the subauroral region, mid and lov
latitudes, and dip equator with a high time resolution of 1 second.

The first subject is the transmission time of the ionospheric electric field from the subauroral region to the dip equator. We
found the simultaneous SC onset between the ionospheric electric field by the ROCSAT-1 observations and geomagnetic fielc
by ground-based observations, and the time delay in the peak amplitudes of the preliminary impulse (PI) and main impulse (MI
occur irrespective of the magnetic local time (MLT). In statistical analyses, we showed that peak signatures of the ionospheri
electric field at the low latitude appeared simultaneously with that of the geomagnetic field at the subauroral region. We alsc
found that the peak signature at the equatorial region was observed with the time delay, and its value is about 20-40 seconds
the PI peak and 80-140 seconds in the MI peak. The instantaneous onset can be explained by meansyofnitde Thaves
propagating at the speed of light in the Earth-ionosphere waveguide, while the time delay in the peaks is interpreted as the diffe
ence of the time constaht/R of an equivalent circuit. From these results, we demonstrated the transmission of the electric field
from the subauroral region and the common energy transport process for both the Pl and MI.

The second subject is the global structure of the ionospheric field. Ground-based observations are limited to mid and low
latitudes, and provide only the horizontal componéty;() of the electric field. Thus, it is difficult to estimate the global electric
field variation, especially at the terminator sector where SC signatures tend to appear in the radial coripdoétitg electric
field. We found the MLT dependence of the SC amplitude both the Pl and MI signatureshn tred E,,,; electric fields. In
addition, the dayside characteristics of the PI signature extended to the evening terminator sector (18-21 h MLT) with an enhanc
ment around 20 h MLT. This tendency is consistent with previous results obtained by the ground-based observations and mod
calculations. We consider that enhancements associated with SCs are influenced by the non-uniform ionospheric conductivity.

In the present study, we revealed the global instant response of the ionospheric electric field during SCs based on the in-si
ionospheric electric field observations. Our results can serve as a basis for understanding energy transmission paths during ra
reconfigurations of ionospheric convection.

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

PEM28-02 215413 FFRd:4 H 29 H 11:15-11:30

BERUSHRICAE S SRR OW@ e _ .
Evolution of convection vortices associated with sudden impulses observed by Supel
DARN
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Spatial evolution of transient ionospheric convection induced by sudden impulses (SIs) recorded by ground magnetometel
is studied statistically by using SuperDARN (SD) data. An advantage of using SD data instead of ground magnetic fields is
that ionospheric flows measured by the radars are not virtually biased by the spatially-varying ionospheric conductance or th
magnetospheric currents. First we surveyed the Sym-H index for Jan., 2007 to Dec., 2012 to identify Sl events with a peal
amplitude|dSym-Hgreater than 10 nT. Next we searched all SD data over the northern hemisphere during the S| events for iono-
spheric backscatters which give us the light-of-sight velocity of horizontal ionospheric flows. For each Sl event, the collected
ionospheric flow data were sorted into the four periods: the pre-Sl period, the pre-Main Impulse (Ml), middle-MI, and post-MI
periods. In the present study, we examine the differences in flow velocity between the pre-Sl period and the three MI period:
to clarify how ionospheric flows change in association with Sls. As a result, the ionospheric flow shifts eastward on the dusk
side and westward on the dawn side at the higher latitudes during positive Sls (Sl+), while it shows a roughly westward/eastwar
shift on the dusk/dawn side, respectively, during negative Sls (Sl-). These polarities of flow shifts are basically consistent with
the higher latitude portions of the DP current for the MI phase as shown by Araki [1994] and Araki and Nagano [1988]. The
high latitude flow shifts are basically larger for SI events with larger Sym-H variations, in the same fashion as ground magnetic
field variations at high latitudes. In addition to the major dependence on Sl amplitude, the flow shift magnitude shows a minor
dawn-dusk asymmetry particularly under strong IMF-By conditions. We speculate that the interaction with pre-existing convec-
tion cells might cause the selective enhancement of either side of flow shifts.
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Glob | distributions of storm-time ionospheric currents as seen in geomagnetic field vari-

ations
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To investigate temporal and spatial evolution of global geomagnetic field variations from high-latitude to the equator dur-
ing geomagnetic storms, we analyzed ground geomagnetic field disturbances from high latitudes to the magnetic equator. Tt
daytime ionospheric equivalent current during the storm main phase showed that twin-vortex ionospheric currents driven by
the Region 1 field-aligned currents (R1 FACSs) are intensified significantly and expand to the low-latitude region of “30 degrees
magnetic latitude. Centers of the currents were located around 70 and 65 degrees in the morning and afternoon, respective
Corresponding to intensification of the R1 FACs, an enhancement of the eastward/westward equatorial electrojet occurred at tt
daytime/nighttime dip equator. This signature suggests that the enhanced convection electric field penetrates to both the daytin
and nighttime equator. During the recovery phase, the daytime equivalent current showed that two new pairs of twin vortices
which are different from two-cell ionospheric currents driven by the R1 FACs, appear in the polar cap and mid latitude. The
former led to enhanced northward Bz (NBZ) FACs driven by lobe reconnection tailward of the cusps, owing to the northward in-
terplanetary magnetic field (IMF). The latter was generated by enhanced Region 2 field-aligned currents (R2 FACs). Associate
with these magnetic field variations in the mid-latitudes and polar cap, the equatorial magnetic field variation showed a strongly
negative signature, produced by the westward equatorial electrojet current caused by the dusk-to-dawn electric field.

F—T— B U, SRS, kY, R EL X, R 2RI, KRR
Keywords: geomagnetic storm, convection electric field, shielding electric field, ionospheric disturbance dynamo, interplanetary
magnetic field, solar wind
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The forenoon-afternoon asymmetry of DP2 electric field penetrated to the dip equator
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Substorm electric fields at nightside low latitude
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The convection electric field penetrates from the polar ionosphere to low latitude and drives the DP2 currents in the globa
ionosphere with an intensified equatorial electrojet (EEJ). The electric field often reverses its direction, that is, the overshielding
occurs and causes the equatorial counterelectrojet (CEJ) during storm and substorms. In this paper we report that the overshie
ing electric field is detected by the HF Doppler sounders at low latitude on the nightside. We analyzed the Doppler frequency o
the HF radio signals propagated over 120 km in Japan at frequencies of 5 and 8 MHz and compared with the equatorial EEJ/CE
during the substorm expansion phase. We found that the overshielding electric field reaches around 2 mV/m during major suk
storms (AL<-1800 nT). Taking the geometrical attenuation into account, we estimate the equatorial electric field to be about 1.5
mV/m. We also found that the electric field drives the eastward electrojets in the equatorial ionosphere on the night side. It is tc
be noted that the overshielding electric field is observed on the nightside at low latitude during the major substorms, while the
convection electric field is dominant during smaller size substorms, as the CEJ flows on the dayside. These results suggest tt
the overshielding electric field associated with the Region-2 field-aligned currents becomes dominant during substorms at lov
latitude on the nightside as well as on the dayside. On the other hand, we found strong seasonal dependence of the overshield
in the sub-auroral latitudes. Although the substorm CEJs at Huancayo do not depend on season, the overshielding frequen
occurs at subauroral latitudes during the winter period from November to February. In contrast, the convection electric field is
dominant at the subauroral and low-latitudes during the summer period from April to August. The strong seasonal dependenc
may suggest that the Region-1 field aligned currents (FACs) have a constant voltage source, while the Region-2 FACs have
constant current source, which results in the convection and overshielding electric fields being dominant in summer and wintel
respectively.
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Keywords: subsotm, midlatitude ionosphere, convection electric field, overshielding, equatorial counter electrojet
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Comparing the ionospheric plasma drift obtained from the global MHD simulation and
that measured by SuperDARN radars
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Toward construction of comprehensive proton and electron auroral substorm model: Grot
based observation at Syowa

P B s R R 2 s 3 BB T4 ek R L e I
KADOKURA, Akiral* : FUKUDA, Yoko? : I, Tomofum? ; MIYAJI, Kohei* ;: MIYAOKA, Hiroshi! ; SATO, Natsué

LR, 2 REUR AR ABTER AR ISR BR R R A, 3 SR T R BTN R RTER, ¢ 25 B AR A P 2 o R
INIPR, 2Department of Earth and Planetary Science, Graduate School of Science, The University of Kakyoka Magnetic
Observatory,Japan Meteorological Agent@raduate School of Science, Nagoya University

Rt Ccl, RS ETHIZE VI 6 » FERHE O N, A TOA —a S EERY X7 Lo fFHZED T W5, €
ZRVY VIR R LT, ) 2KEBT YRV CCDA A—V v 41 (427.8,557.7, 485.0, 481.0nm= (2) &K 4
T—TIZINWHAT, R BaRe LTid, ) 2BRKTVAATE (Q8EIFK T+ b A—%, OEAZEDTE
120 20144ED Y — A VTR, EFA—1 T 29E (427.8,557.7nm £ 7 kA —n0 T 2 E (481.0, 485.0nh D4
K CCDA A—V v 4RI K BRIBHIDEBRHETOZ DT, ZOWWFRZTOICHRE T %, FiddRDOA A—V v
OHEIEE 158 cHhmic L, B UKD METEFA—aS 7o kA —aSOZEMnfiz@illd s c L2 N
LTV, Egara bk rA—asz e 27z, 7O by A A= vIZDW0TIE, Jt4 512x5120 245D CCD
JNTH L 8X8 DV = T AT\, ZEEIfRIGE 7 64X641C7%E LT 5,

8K T + b XA—XDIEME (FuljE CRNE)) &, 482.5(0.6), 483.5(0.6), 484.5(0.6), 485.5(0.6), 486.5(0.6),
487.5(0.6),670.5(5.0), 844.6(0.6) nth, 7T h>A—0F (H ) ODAXRT MIUH6HELETFA—OIH2EENSK
%o WRFHEI 180E/10M T, YTV VIV HEEIL 20H2 TH %,

TOLIEEBRAA=I Y LIRKR T+ P A—RZDOFEFA—1T, b rA—aSEEEIT—2ICED,. BFRETF
REFTB RO IVF—EREEATE, =05 T A = LREBEDRENETT IV EEETSETET LA
DOBKEL RS, HEE L TWAETIVOBEIC OV TCEHNTETETH S,

F—U—F: A—0F, T A ~—L, {1 EICAE], BEAEH
Keywords: aurora, substorm, ground-based observation, Syowa Station

1/1



Japan Geoscience Union Meeting 2014 /0 d ,,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

PEM28-08 215413 FFRd:4 A 29 H 14:30-14:45

§H A7 BRI S CRIANE 5 Pi 2 B R SRS O M _
Characteristics of Pi 2 pulsations around the dawn and dusk terminator
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We statistically investigate low-latitude Pi 2 pulsations observed around the dawn and dusk terminator. The main observatione
results of this study are: (1) Pi 2 pulsations tended to have east-west polarity in the sunlit side of the dawn terminator, while thes
in the sunlit side of the dusk terminator tended to have north-south polarity. (2) Phase reversals of D-component oscillation:
occurred near the dawn terminator and 2-3 hours before the dusk terminator. (3) Peaks of D/H (maximum amplitude ratic

between D and H component) appear 3 hours after the dawn terminator and near the dusk terminator.

We suggest that there is the dawn-dusk asymmetry of meridional ionospheric currents connecting between equatorial Cowlin
current and oscillating nightside FACs; meridional currents around dawn is more intense than around dusk. This asymmetr
current system can be qualitatively explained by the deformation of potential pattern caused by polarization charges at th

terminator.
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Automatic identification of Pc5 waves using RBSP mode data from the SuperDARN

Hokkaido HF radar
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Ultra-low-frequency Pc5 waves have been observed by many methods such as ground-based magnetometers, HF radars
satellites. It has been demonstrated by numerical experiments that magnetospheric Pc5 waves are globally and directly genera
on the dayside by solar wind dynamic pressure variations and/or on the dawn/dusk flank by Kelvin-Helmholtz surface waves. Ir
addition, there are storm-time Pc5 waves on the dusk side magnetosphere that are associated with instabilities in the storm tin
ring current caused by the particle injection. The Pc5 waves can play an important role in mass and energy transport within th
inner magnetosphere such as the radial diffusion of outer radiation belt electrons, as suggested by previous studies. Outstand
problems in Pc5 studies include clarification of their global characteristics and distribution, generation mechanisms, and espe
cially their dependence on the solar wind parameters.

In this study, we try to develop a new automatic identification method of Pc5 waves using "20-sec time resolution data ob-
tained by the SuperDARN Hokkaido HF radar operated in the RBSP mode. In this method, we use the Doppler velocity date
and the power spectrum density calculated by the wavelet transformation. We set criteria which can detect Pc5 waves even wh
harmonic oscillations coexist. We show an example for the identification method using the Doppler velocity data obtained by
the SuperDARN Hokkaido HF radar in details. Then, the candidates of Pc5 event are verified by inspection. From the rate o
error identification, we evaluate the accuracy of the automatic identification method statistically. In the presentation we will also
report on the preliminary results of mid-latitude Pc5 characteristics such as frequency distribution and MLT dependence.

F—"7— R SuperDARN, Pc3%#)
Keywords: SuperDARN, Pc5 waves
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A Simultaneous Observation of Pc 4 pulsation by Hokkaido HF Radar and Ground-Baset
Magnetometers
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Earth and Planetary Sciences, Kyushu University

We studied a Pc 4 (6.7-22.2 mHz) oscillation of ionospheric Doppler plasma velocity observed around the dawn terminator or
16 Jul 2013 on an east-northeast pointing beam 14 of SuperDARN Hokkaido HF radar in Japan. We compared this ionospher
Pc 4 oscillation with magnetic field variation at St. Paratunka (PTK) in Russia, Kakioka (KAK) in Japan, Guam (GUA), Middle-
march (MDM) and Te Wharau (TEW) in New Zealand. PTK and conjugate points of MDM and TEW are located almost under
the radar beam. The waveforms showed high similarity among the HF Doppler, the D (east-west) component of magnetic fielc
at stations in the middle latitude of northern hemisphere (PTK and KAK). While, at the other stations (MDM, TEW, and GUA)
the H (north-south) component of magnetic field showed high similarity to the HF Doppler. Using the value of the peak-to-peak
amplitude of the HF Doppler velocity, we estimated amplitude of magnetic field variation with assuming a horizontal current
sheet infinitely extended in the ionosphere. The estimated amplitude was comparable to the observed amplitude at PTK. W
also studied longitudinal variation in amplitude using magnetic field data at Amsterdam Isl. (AMS) in South Indian Ocean and
Fredericksburg (FRD) in the United States. The maximum amplitude was found at AMS which located around the midnight.

These results can be interpreted as follows. This event had its source from night side and the Doppler velocity oscillation wa:
caused by an oscillating electric field in the east-west direction. In the northern hemisphere (PTK and KAK), the ionosphere
above the observatory was sunlit, thus the ionospheric Hall current induced by the electric field makes D component of magneti
filed oscillation on the ground. On the other hand, in the southern hemisphere (MDM and TEW) and GUA, the ionosphere above
the stations was still in the darkness, thus effective ionospheric current could not be induced due to low conductivity. The H
component of magnetic field oscillation may reflect direct incidence of magnetic field oscillation from the magnetosphere to the
ground.

F—T— F: ULF, HF L—&'—, W5 B A el &, sl <UIREh
Keywords: ULF, HF radar, M-I coupling, magnetic pulsation
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Solar zenith angle dependence of relationships between energy inputs to the ionosphe

and O+ and H+ ion outflows

JURT B T B HELS T L REEE FRMS L P S22 U 93 L Strangeway Robert3); McFadden James“P, Lund Eric J°
KITAMURA, Naritoshi** ; SEKI, Kanakd ; KEIKA, Kunihiro! ; NISHIMURA, Yukitosh? ; HORI, Tomoakl ; STRANGE-
WAY, Robert J3 ; MCFADDEN, James B.; LUND, Eric J®

LB KB HIBRER IR 2SR, 2 ) 7 A V=7 KAV BIVARE, 3 ) T )V 7 REOY V)V AR, 4 A1)
THIWVZT REN=T L—K, 5 Za—N\2T v —KE%

ISTEL, Nagoya University’Dept. of Atmos. and Oceanic Science, UCL#nst. of Geophys. and Planetary Phys.,UCLA,
4Space Science Laboratory, UCBerkel&SC, Univ. of New Hampshire

Recent satellite observations and simulations have clarified that plasma outflows play an important role in abrupt changes in tf
ion composition in the plasmasheet and ring current during geomagnetic storms. Statistical studies by Strangeway et al. [200!
and Brambles et al. [2011] indicated that the flux of ion outflows is correlated well with soft electron precipitation (precipitating
electron density and electron density in the loss cone), and DC and Alfvenic Poynting fluxes using the data obtained by the FAS’
satellite near the cusp region in the dayside during the 24-25 September 1998 geomagnetic storm. To distinguish between C
and H" ion outflows, we performed statistical studies using the ion composition data in addition to the ion and electron data ob-
tained by the FAST satellite at 3000-4150 km altitude during January 1998 and January 1999. The long-term dataset enables
to identify empirical formulas between the outflowing @nd H" ion fluxes and the precipitating electron density, the electron
density in the loss cone, the net electron number flux, and the DC and Alfvenic Poynting fluxes in a wide solar zenith angle (SZA)
range (for dayside, 50-110 degree; and for nightside, 90-150 degree). In the SZA range of 90-110 degrees, the above formul
in the dayside are almost similar to those in the nightside. While SZA dependence of the relationshps between the outflowin
O™ and H" ion fluxes and the DC and Alfvenic Poynting fluxes are weak, the empirical formulas between the outflowing O
and H' ion fluxes and soft electron precipitation, especially the precipitating electron density and the electron density in the loss
cone, depend on SZA. Although the precipitating electron density and the electron density in the loss cone that correspond to tt
outflowing O ion flux of about 10 /cm?/s increase with decreasing SZA, the outflowing @d H' ion fluxes become more
sensitive to an increase in soft electron precipitation with decreasing SZA.

F—T— R A i, FsEE
Keywords: ion outflow, polar ionosphere
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Inversion method for estimating the helium ion density distribution in the plasmasphere

based on IMAGE/EUV data o S
Inversion method for estimating the helium ion density distribution in the plasmasphere

based on IMAGE/EUV data

FhET B 1 ; Fok Mei-Ching ; Brandt Pontus C.; kil 1 1.2 !
NAKANO, Shin'yal* ; FOK, Mei-ching ; BRANDT, Pontus C.; HIGUCHI, Tomoyuki

LR RS2, 2NASA Goddard Space Flight Centéfhe Johns Hopkins University Applied Physics Laboratory
1The Institute of Statistical MathematiGJASA Goddard Space Flight Centé he Johns Hopkins University Applied Physics
Laboratory

The plasmasphere exhibits a variety of shapes as a result of the variation in the electric field in the inner magnetosphere du
to the coupling processes between the solar wind, the magnetosphere, and the ionosphere. Global imaging observations frc
outside the plasmasphere provide striking evidence of the variability of the plasmasphere. In particular, the EUV imager on
board the IMAGE satellite obtained global EUV images of the plasmasphere, which have provided important insights into the
variation of the plasmasphere. Our aim is to obtain the information on the ion density distribution for individual events rather
than simply the averaged distribution from IMAGE/EUV data. For this purpose, we propose a linear inversion technique by
which to estimate the helium ion density distribution. We applied this technique to a synthetic EUV image generated from a
numerical model. This technique was confirmed to successfully reproduce the helium ion density that generated the synthet
EUV data. We also demonstrate how the proposed technique works for real data using real EUV images.

F—TU—F: TTAIE, W, A E
Keywords: plasmasphere, inverse problem, magnetosphere
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Current availability and utilization prospect of data obtained by AKEBONO for the re-
search on lightning whistler

R AGOR 1 A IR feith b T i
OIKE, Yuta'* ; KASAHARA, Yoshiya! ; GOTO, Yoshitak&

LRI R AR E AR AR
IKanazawa University

The AKEBONO spacecraft (EXOS-D) was launched in 1989 to observe particles and plasma waves in the auroral region an
the plasmasphere of the Earth. It covers the altitude region from 300 km to about 10,000 km with an orbital inclination of 75
degree, and has been operated for more than 25 years which exceed 2 cycles of solar activity or 1 cycle of solar magnetic polari
reversal. Therefore analyses of the data obtained by AKEBONO enable us to study how the magnetosphere varies comprehe
sively.

The WBA (Wide Band Analyzer) is one of subsystems of the VLF instruments onboard AKEBONO. It measures 1 compo-
nent of electric or magnetic analogue waveform in the frequency band of 50 Hz - 15 kHz. Typical waves such as chorus, his:
and whistler were frequently observed by the WBA. Huge amounts of data obtained by the WBA for more than 25 years are
originally recorded as analogue waveform format in the magnetic audio tapes. Data conversion from analogue to digital is nov
carried out and the converted data are stored in our computer storage as digital WAVE format. Total number of the data files o
digital WAVE format is more than 6,000, the total file size exceeds 10 terabytes and the processable data amount corresponds
more than 5,000 hours observation.

An automatic detection system to detect lightning whistlers from spectrograms of the WBA was developed. The spectrum
intensity is automatically calibrated inside the system referring to the status of automatic gain controller of the receiver before
detecting lightning whistlers. The system can output observed time, frequency band and dispersion of each detected lightnin
whistler. Some statistics of the lightning whistlers such as spatial and local time dependence of the occurrence frequency wel
already performed and the comparison with lightning activities are now under study. Because the dispersion of lightning whistle!
strongly depends on the electron density profile along the propagation path of the wave so that global electron density profile ca
be estimated using trend of dispersions of lightning whistlers. It is also pointed out that the propagation behavior of lightning
whistlers is important clue to understand the wave-particle interaction. Thus these data and statistics have potential to achie
more valuable knowledge of the plasma physics in the magnetosphere.

In this presentation, we introduce the current status of data availability of the WBA and the derived results so far. We also
discuss prospect of the data utilization.

F—T—F: HIFIED, VLF, |LHEEZER, R 1A Z
Keywords: AKEBONO (EXOS-D), VLF, wide band receiver, lightning whistler
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Simultaneous ground-based and satellite observations of MF/HF auroral radio emission:

(b R 1 S BEA JEAR 2 5 i JEN 2 HrhE ke 2 PYE IR NI BRE !
SATO, Yukad* ; KUMAMOTO, Atsush? ; KATOH, Yuto? ; SHINBORI, Atsuk? ; KADOKURA, Akira' ; OGAWA, Yasunobt

U ENT IR, 2 RACRSARABER A 7RI BRY) A 1, 3 GRS RSAAEA ES Tl
INational Institute of Polar ResearctDepartment of Geophysics, Graduate School of Science, Tohoku UnivéRégearch
Institute for Sustainable Humanosphere, Kyoto University

Ground-based and satellite observations have revealed that the Earth is a distinct radio source. The terrestrial auroral ionosph
emits electromagnetic waves in the MF/HF ranges (about 1-6 MHz) as well as well-known intense auroral kilometric radiation
(AKR) and auroral hiss in the VLF/LF ranges. Terrestrial Hectometric Radiation (THR) is observed by satellite observations in a
frequency range of 1-4.5 MHz at high latitudes during geomagnetic disturbances and is regarded as a counterpart of auroral ro
which is one type of MF/HF auroral radio emissions observable from the ground. Both THR and auroral roar are attributed to
mode conversions of upper hybrid waves favorably generated under the matching condiionf £, where previous studies
confirmed n = 2,3,4 and 5 for auroral roar, and n = 2 for THR. However, no previous studies have tested the simultaneous
appearance. In this study, we survey long-term observation data obtained by the ground-based passive receivers installed at
Husafell station, Iceland (after September 2005, latitude GMGlbngitude -21.03E, 65.3 magnetic latitude) and the Kjell
Henriksen Observatory (KHO), Svalbard (after August 2008, latitude 78,1lbngitude 16.04E, 75.2 magnetic latitude)
and by the Plasma Waves and Sounder experiment (PWS) mounted on the Akebono satellite. This data set includes seve
simultaneous appearance events, while the frequency of aurora roar is different from that of THR observed by the Akebon
satellite passing over the ground-based stations. This frequency difference supports the previously proposed idea that auro
roar and THR are generated at different altitudes near 250 km and 1000 km, respectively. There is hardly any possibility
that simultaneous observations indicate the identical generation region of auroral roar and THR. We also find that auroral roa
appearing during the time when the Akebono satellite passes over the ground-based stations tends to be accompanied by TF
However, when the Akebono satellite passing over the stations detects THR, auroral roar does not always appear. This tendency
explained in terms of the fact that the Akebono satellite can detect THR emissions coming from a wider region, and a considerabl
portion of auroral roar emissions generated in the F region is absorbed in the D/E regions.
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Spatiotemporal distribution of auroral brightening in the cusp

FEETHR 5 ML A s /T 245 2
TAGUCHI, Satoshi* ; HOSOKAWA, Keisuké ; OGAWA, Yasunobt

P REAOEIE R, 2 M TS
LUniversity of Electro-CommunicationdNational Institute of Polar Research

Previous studies have shown that mesoscale auroral forms occur near the equatorward edge of the background, stable ct
aurora, and that they move in a direction that is consistent with the motion of the magnetic field line after reconnection on the
dayside magnetopause. In this study we pay attention to its initial brightening using data from a high-sensitivity all-sky imager
at Longyearbyen, Svalbard. The imager has a field-of-view that spans more than 4 hours in MLT, and can observe auror:
brightenings that are widely separated in MLT. We determined the position of dayside auroral brightening using the 630-nm
auroral images, and examined how these positions are distributed in the cusp, focusing on intervals when IMF was extremel
stable. Results of analyses show that brightening occurs over a wide dayside MLT range. We show detailed spatiotempor:
patterns for successive brightening events, and discuss the patterns in terms of the formation of intermittent reconnection on tt

dayside magnetopause.

F—I—R: A—07, ARAT KRR ) axr gy, BRAA—T Yy
Keywords: aurora, cusp, particle precipitation, magnetic reconnection, all-sky imager
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Height measurement from stereo imaging of aurora

Pl eI s EAR 52 A ALY EIR OB T8 RE R Y
KATAOKA, Ryuho'* ; SHIGEMATSU, Kaf ; MIYOSHI, Yoshizum? ; MIYAHARA, Hiroko ® ; ITOYA, Satoru

L, 2 AR, 3 BB MR, 4 HASRL A BT R LA
INIPR,2Nagoya University>MAU, JSF

A new stereoscopic measurement technique is developed (Kataoka+2013) to obtain an all-sky altitude map of aurora usin
two ground-based digital single-lens reflex (DSLR) cameras. Two identical full-color all-sky cameras were set with an 8 km sep-
aration across the Chatanika area in Alaska (Poker Flat Research Range and Aurora Borealis Lodge) to find localized emissi
height with the maximum correlation of the apparent patterns in the localized pixels applying a method of the geographical co-
ordinate transform. It is successfully estimated that a typical ray structure of discrete aurora shows the broad altitude distributiol
above 100 km, while a typical patchy structure of pulsating aurora shows the narrow altitude distribution of less than 100 km.
Recent new findings about the time variation of the emission height and further new challenges of February/March 2014 will
also be reported.

Reference: Kataoka, R., Y. Miyoshi, K. Shigematsu, D. Hampton, Y. Mori, T. Kubo, A. Yamashita, M. Tanaka, T. Takahei, T.
Nakai, H. Miyahara, and K. Shiokawa (2013), Stereoscopic determination of all-sky altitude map of aurora using two ground-
based Nikon DSLR cameras, Ann. Geophys, 31, 1543-1548.

F—U— R A—mF, M DR, 7Y 2L T A AT
Keywords: aurora, ground-based imaging, digital single-lens reflex camera
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Statistical analysis of auroral structures related to the plasma instability based on groun
optical observations

AR HWH 1 AR K E— b Rl fi—ER ;B (A1 !
HASHIMOTO, Ayumit* ; SHIOKAWA, Kazud ; OTSUKA, Yuichi! ; OYAMA, Shin-ichiro! ; NOZAWA, Satonort

L R AR R ER S Wl

ISolar-Terrestrial Environment Laboratory, Nagoya University, Nagoya, Japan
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REFELU SRS C EIZEEZTHD D £7x%, Shiokawa et al. [JGR, 2010F 1. 7+ ZDF T L (AL © 65.5
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Keywords: aurora, pressure-driven plasma instability, ground optical observation
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Auroral vortex street formation and cavity trapping of Alfven waves

PR R
HIRAKI, Yasutaka*
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INational Institute of Polar Research

HKARBINXT, A—0 T 7 — 7 OMIEL 2R E-EEEE (M) /55 RICB T BRI (MHD) RNt & 2 DI
TSR &0 S B TR S 2 a2 RS I T > T & 7o MM, SHRESGHICHE VT, 7V T = Vi (va) N
— Tz B LTRSS B — R 2170, B TRRIRE— R, SR VY « D HIBE— RO T 0 — RN I ARE 7z i
29 T k7R L7z [Hiraki and Watanabe, 2011; 2012, Hiraki, 2013l #54& %D 3 X7t Reduced-MHDY 2 2 L—> 3 >~
(Vo FREHR E—E) 1K D, ISR LT — VMl 5 2 T2 Aicn LT, ZOBDIEIREOM 72Xz,
ZORH, ) 7= MAT VU w b LIERIC, BELANSIRIINEZLET ST L, I, i) XfifiE; 20-40 mV/mit
&, ZORENR—VDEBEBDH S b ol, R, vaRNEG—ZFZB L300t I al—yay (V—7khd
L) &7, EEEE - BEKEF Y E T I KA —u IMEEE TV o VRO L RN, EEEHE v BT o
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BrhHbNTz, REXRTIE, D0V I aLb— 3 YOUMBRICOWTHET %, 5, EHEFYET ¢
T BT 5 ZIRIANIR & ATES 2 INA o' TIVIRR i 2 S TH D . A—a ZEAIEIC DOV T & L7z,
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Keywords: Auroral vortex street, Alfven wave, lonospheric Alfven resonator, Electron acceleration, MHD simulation
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Relative timing of substorm-associated magnetic reconnection in the magnetotail and for
mation of auroral onset arc
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MIYASHITA, Yukinaga'* ; IEDA, Akimasa ; MACHIDA, Shinobu' ; HIRAKI, Yasutak& ; ANGELOPOULOS, Vassilis ;
MCFADDEN, James P.; AUSTER, H. ul? ; MENDE, Stephen B.; DONOVAN, Eric® ; LARSON, Davirt
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Braunschweig®Univ. of Calgary
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Characteristics of eastward propagating aurora vortices obtained by aurora tomography

Hp BE Y/ NIZEY PMIE ML =i %2 ; Gustavsson Bjorh; Partamies Noofa; Brandstrom Urbah; Whiter Danie?
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TANAKA, Yoshimasd* ; OGAWA, Yasunobti ; KADOKURA, Akira! ; MIYAOKA, Hiroshi! ; GUSTAVSSON, Bjord ;
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INational Institute of Polar ResearcHrinnish Meteorological Institute’University of Tromso,*Swedish Institute of Space
PhysicsEISCAT Scientific Association

We investigate characteristics of three mesoscale aurora vortices observed in the Northern Scandinavia by aurora campai
observation in March, 2013, which was conducted in collaboration with the Swedish Institute of Space Physics (IRF) and the
Finnish Meteorological Institute (FMI). The aurora vortices propagated eastward intermittently at about 15-minute intervals in the
post-midnight sector (0:00-0:40 UT; 2:30-3:10 magnetic local time) after the substorm onset. They were simultaneously observe
by three monochromatic (427.8nm wave length) 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 a sampling rate of about 1
seconds. In addition to these optical data, geomagnetic field data from the IMAGE magnetometer chain were also available.

The propagation speed of these vortices was approximately 3 to 10 km/s at 100 km altitude. The ionospheric equivalen
current system accompanied by the aurora vortices indicated a two-vortex structure. By applying tomographic inversion analysi
to the events, we also obtained 3D distributions of volume emission rate and ionospheric electron density, as well as horizont:
distribution of auroral precipitating electrons. Itis also possible to estimate horizontal distribution of the ionospheric conductivity
from the electron density distribution at every 10-second interval. In the presentation we will discuss the magnetosphere
ionosphere coupling process of the aurora vortices and the relationship with the omega bands that are generally observed in t
post-midnight sector.

F—U—F:A—8mZ, bETTT 1, YT A b—L, kS, A XA—D v, BEEERR
Keywords: aurora, tomography, substorm, vortex structure, imager, ionospheric current
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Observation of 630 nm auroral polarization with a newly-developed imaging spectro-
graph

(IR AR T SRR R B FEAY
TAKASAKI, Shimpei'* ; SAKANOI, Takeshl ; KAGITANI, Masato'
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EDEMMECT L 7 4 b —A—2 &I EbE el (MEHEE 75 %) R—F — LA VB FEFIC K BRI T
630NmMD A — 11 FFHLDBIHIFERD S W TEREATITIANC 2-7 %R DERFEEDE T TWVS T EARB E N7z [Lilensten
etal., 2013] LA L%AEN5, ORI EEEIEO TBHIOBRSNIZBITH S, —75. MmN iE FE T IV
F—E Y FMAGMIHIG U, 630nmFEEMEA T 17 %l)td 2 AIREMEAV R E N T 5 [Bommier et al., 2011] A —
O RYCEE A —a SH0Y 74— IR BT B iEREA —a T ORI EZFIRS C L2 N E L, L idA—
O R 72 E AR R 19 DORETHIET % T L ZTTREE T 2B A FIFE Uiz, A BWEHEORHIT—2h 5, Wh
BT TN 2-4%DERMEYENAE UL IRy CE SRR TR UHRE T 10 T b KE S FATAHRITRENDNE N ENS
EREMESENTz, L LAEDNS, TOBMITIE 10em 1 & PN IRDH S A R—LEHWiizd d—A ML
CHICXBRCEDBREZRORL T EARETH o7z, Ko TEHSEIDOERITIE 45ecmOFED 7 7 V)V R—LZzfHWviz,
LU, 77UV KR—=LIEHT ACHNTREZICE > TER LT K. F—LREEINTWSIz0b 5 I61H
ZbT BT LI &> T WCREDNIE—RRICEL L, EHETERVEEZLECHEHRNERD 5%, £k, A—Ba7D &S
TR S EET T Uy MG 1%D @SS TS5 12D, F— LT TR OIEEIANDIARTOI=y b, Tk
D BB N DNERDRERIE 2 BT 5 BN D 5o

Z T, SROBREEEIC OV T, EEORERIEZED BR L 72812 630nmA—1 F 7213 T <, MEMKESTH D
RHEINTVERVE I NS 557.7nmA — 0 F Z[ARHICEII T &, MO E OAERFE S ARFICIEZ 5B X S5IC,
e T RRICID o Te B 2 R DD A A= X il IC IR Uiz, T OZEBEOHIFE 130/%, K EHIPHIE 420nm-680nm
THb. WDV TIERF T2 AT — IS LR E 8 2820 LU TRCR 2B TV 5,

C OFBIFEDRND A A=V ¥ —Id. 2013 1L HAKICT T AN « R—Hh—T T FOREE N, TNLU% 20144
AHRZRUSF THEHIEH SN TV S, REFICIT2EF YU T L— 3 YD NT, el d R—LISERNT 5 1R
FERFEDZ L ZE D R < 728, KRR EED 75 5 k4 7K N C LED & IERRMEYE 2B A DB T2 mYEE 100 % D)t
RISz 7 HMND R—LICAS T 5 T & T R—LDEREZIANRTz, ZO/ME, FEidiZe A LA YT, £
BT EERAREDOZL UM EC a2z Ko TREFHEE SRR ENDOZICH LTI E A EKEFE LRV &
MR E Nz

CNETOBT =25, 630nmDA—FICH LT, WEE 10 WREEDR 2GS T N TE Iz, iz, WLE -
TRYEH T E B BICE A EARIEEDFEET B T EDMERE NIz, L L. BTN THERWIIET D 557.7nmDA—1 51
DWT B [ARRIC TWEE DRSS NIz, THHICEL TS 630nmD A —1 T & ERED A BRI D MR TE T2, T
DT EMNE, FCHED SHEHE NS X TOREE LT, KPR FICXEHEZIETH & Ui, HBOfRGEFEZRE
TWAAREMEADVRBE E NG, ARETIE, SHOBRITE LNz NS DRERZMET %,

F—TU—F: A —a T, (wEE
Keywords: aurora, polarimetry
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(R CRTHIZEE DO FAYE & W22 5 630nmA — 11 Z {0 A1 DB LA _
Development of polarization photometer and observation of Ol 630 nm auroral polariza-
tion

FAT s 1 S FEAL IREFH: (g !
MONJI, Hiroyuki'* ; KAGITANI, Masato' ; SAKANOI, Takeshi

P ET T ARG v 2=, RALRY
'PPARC, TOHOKU Univ.

HER G2 RO FET & OBZRIC K 54— I3t %E, WEU T %251 557.7nmD X 5 75dH %K
EDBRBICHIBE NIz DZFRE., LT 5T EARBEINTVS [Lilensten et al., 2006] 7272 L., 4 —1 T EHElK
FTEREZERS Tl 7R < D DIEZER T E RV ZSIREE TH 5 72, FXOREZBERINC HAEE % T & DR
THoTzo IFEOH BN S, BEEE T 630nmA—1 Z 3D 1-4 % DERFICERZ R L, ZOMENA—0 58 &
EBICEHLTWVB T &, AR ERNIRE OAENEEZME T, RKOEMRCEMIIE NS T EhARES N
[Lilensten et al., 2008 Barthelemy et al., 2011] Z 1ud, A—0F{Eh Stz aHie (& NETOMER M)
W TEHAReMZTREL TWV5,

AWFZEE A — 0 FRYCERE T 2 BIIEEE ZH TSR U, RIESEZ Z ) W N O Fikz i S8, Bl
A= S DRMEEONHZENTEHT L ZHNET 5,

AWIFETIE, BEEAT =R T Y M ENTZKE S/ 8 VIEER &R —L ATV v 272 W TRAEDKR (A h—
JANY ML) ZRET BT 4+ A =2 2T LT, BEEERIEEE T, 630nmis 57 1 )V 2 —Ic X DB
JRF 630nmFECHEFR D AME LTz, HEFIIN 3ETH 5, HEHEE T 630nmA— 1 T OFEBIHNIEKE T 5 X A MR —
A1—7Fw MCT 20134 1 AICH WM EME Nz, FEROBIMIFFICIE. —DDKEEERDKRI > 3 T 2sDEEH]
IO, Tz 9RY Y a 1o T 1 DDRET—2ty b ez, Lieho T, KR MREERR 30 ThH 5, Fiz,
R—=H—TFv MZBWT, EfREET & LED YERZHAGDORIRE 2 E bWieFr vy ) T L— g U2 LT,
TORET—2ty b ERIEYERT — 2 2B H0E T, BBEA—O TFHCOBERMREK D & IR 7% AEE -
Tz &A= T DMK DEHNIIER THID T TH %,

CTOFER, 1H 17 HTIX 1400 UTMEE TR RICIEN 2 A—a T ZBHIL, A —a S REEOHITER L OfEOKRENE
MHASHMICE STz, Thabb, WP E TR E TREENPRELZD LV HERMELNE, ThTRED
R & BB MR TH O . BIEMRZ D TS, —/. LA 18HIZIK, A—1u 5 DO5fED LA U7z 11:30 UTHHi
T, ERRCED 4% 5 8UICHER FATEH AN MBI LTz, 2D &, A—u IIEEICEOR R EER T
MR LI L BRET %,

F—U— R A—naFih EER, R
Keywords: aurora ground observation, polarization
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R ERE OESUEEL _ .
Approximate formula of daytime ionospheric conductance ratio

R BE T KIL—ER L e B— 1 by 282 08 B S BEIE 3 vy 1
IEDA, Akimasa* ; OYAMA, Shin-ichiro! ; FUJII, Ryoichit ; NAKAMIZO, Aoi ? ; HORI, Tomoaki ; YOSHIKAWA, Akimas&®
: NISHITANI, Nozomu'

L& R KGR ERER BEHTZE, 2Finish meteological institute, SN A2
ISTEL, Nagoya University?Finish meteological instituté Kyushu University

AW T, HEROBRERIEICHIT 2. ®ERD LICEXEEED, KBEKIEM (SZA) KIFMEZ Tz, FRHc, X
R—t NRBEICHT B R —VREED, IS DWW TRz RISz, XOMEEICIE. Fa LY (67 MLAT) ©
EISCAT L— & —#lifll7Zz 7z, BN, MRS ER72, 20124 3 H 30 HiciTh Nz,

BRUCEEIIE FREIE LTV, BREOTEEE 71X, KGOMURENMRIC K S, P RROEEZ L RRE U
TWb, TOXIEETOREIL, FFC EETIE Chapmartfiiic K DA lE N5 T L2, ito T, BEXUREEDE
TIUZiZ, ChapmafiGaMa S DIETEENTVA T ENEHARTH S, LH L, HEDOHIICB W TIE, [HEED SZA
RIFMED,. Chapmatiflc KA mABFHEE LAV VAT Y MRETIVR, FETBETIVOmGIMEEEN TV,

AIFE TR, XA —L MR8 EIE, ChapmafifizBIET U, Bl a> Y A7V FThaB T e HiLTz, 2D
KO REIEX, EED topsideTIZEE SICE FEED —HTH S LT EHT &, £z, PHRKIRENSESEIZE
ELRDEEEIND ANB T ETHD, SIADPKELEBIFE, DFEVDRITEDIIFE, BEEIZ/NE L EDH, D
ZlblE, XX—Vv U MEEXD S, "—IVREEDSFHRKEN ST, ThiE, SZADBKENVZE, FZ—IVENEL KD
WETHBEHEEIND, TDDHIC, SZADKINVZE, XRX—t MEEEITHT 5 R —)VEEEDIZ/NE x5,
Oz, Chapmafilfilc BIF 2 KB T EREEICK D EREL, BEXUEEELLOELIZIER L Tz,

U — 1 RS, SRR, SR, WONIE T L — 5 —
Keywords: ionospheric conductivity, ionosphere, conductance, EISCAT, incoherent scatter radar
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EISCAT L— X —7% W\ /o @it - 2 7 B a0 08 15 B O ZE B O 5y
Temporal variation of electron density in the vicinity of the lonospheric trough

P T NI ZRA5 2 5 P AR 2 5 T sk B 5 R8s i —
ISHIDA, Tetsurd* ; OGAWA, Yasunobti ; KADOKURA, Akira? ; HOSOKAWA, Keisuké ; OTSUKA, Yuicht!

LR BWIIERERER S, 2 BN SerT,  EAGEIE R, * bR RE
1The Graduate University for Advanced Studi#isational Institute of Polar Researcii;he University of Electro-Communications,
4Nagoya University

AWZOHMIE, ~ T T NEREFUHE TR E N2 B R EORMZAT 237 U, M <TEEIE 0= X 55
DZALRZFDIFE K Z RS B L TH B,

Basu et al. [2008]%. 4% D T:AHIC Subauroal Polarization Stream (SAPSWHERE 5 7 OFRERIET AT TlE D |
RIS &5 7 DS TIANCHE KT B8 1-% GPS-TEC mapc & D Bl R LTz, F£iz, TOX S RIRT b T 74
FERENEALF2 TV Tk D GPSHEEDHANMEMNEL S T EAHIGN TN S,

AWML T, BATREDOR AT —)VOBEFHIEDOMEZMIET ST LIk D, FITWNNTERENZ EEZ SN
BALF 2TV T AICDWTCHIRRED D, ZORDIT, 20134 10 H~12 AT T EISCAT DFAIIZEE (1 AF v
> 60 ) ~80 M DRES T D EE A F v VB Z9ME L., SAPSEDFADBICKD T TOETFEENZ(LT S
EEZ LN TV B Y D SEMOFRHT (1630-2030 MLD O = 7 Z2BIHIL 7z, T ORFIFERIC X O, EELREDA X
VR 2DEEREEED ARV N TDDOEH 9IDDARY M EHIS LT,

AWETIE. FEHORMEBRTHONE 9NV MCDOWT, (1) M TONEREIMITIIEFHEOLEHICE D
KOEBVHHZD, (2) T TOBEFUHEDOBFHEEOETICE DX S BN D 20, ICHEH LN ZED TS,
%)JE@@%E@%*%HH M TR FICE e D5, YHIE, LFOFEWMZEE A THlIcnh- T N5 7 Oz

WNTBTETHS,

1. M7 OIMIITIX 5~40 7 ORI AR EZED R T E Tz, T OWERIHN R ZENIRF L EEIC X O &I S T
W olz, =T, b TORNRAITIEHERHANGEZ#IIZEAER SN G >, TNOREIFHIIKIEEIEIC K
S5V e ah o,

2. FITOESUHLTEMNIE Nz 5~107 OUERE AR Z8)E. FHERE Tl E I AN R a2 0, #il
R G EIEAEDMR 2NN &b o T,

F—U— N BEfE, o7
Keywords: ionosphere, trough
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SuperDARNItfEIE-RER HF L — &2 — TRl E Nz Y 74— S mndin o 77 FH M
OFEERFE - .

Classification and occurrence characteristics of subauroral rapid plasma flows observe
by SuperDARN Hokkaido HF radar

KPR e R e gt
NAGANO, Hiroki'* ;: NISHITANI, Nozomu' ; HORI, Tomoaki

%K STEW
ISTEL, Nagoya Univ.

F— 1 T F R O FEMN THAE T % s FE BB A I — % IC Sub-Auroral Polarization Stream(SAP&YT-ZN T
W5, SAPSIC DWW T O THIFE L LT, Kataoka et al. (Ann. Geophys., 2008)d. Jt#EE-FER] HF L— % —T 20064F
12 A5 20084 4 H X TOMBICERIL 7Y 74— 0 i@ diiic DWW CRAERMEZ R L T\ %, Ebiharaetal. (J.
Geophys., 2009 1 - EIC K > TE L7279 X< > — R OBEDOZL L SAPSOREOMENEY I al—v a3 v
HRWIAER DRI K DB RNT WS, LALENS, A =LY T A M—=LHEDREMRHET LN, SAPS
OFERMEOZMIC DOV TRBEICEONTEWVELRICHAS M TN TN,

F&1E 20064 11 H X b BE L T % SuperDARNILHEE-FER HF L— X —ZH\WT, ¥ 74 —n i\
~ DFEAIRIL - FiE & SYM-H, AL 58 IMF Bz & O #HMEZHE L TV, BURTIX, SAPSIEY 7 A F—LDI[H]
BHICKSHASNE &S T e, FAETZHEEIE DSEROIRICIKTE L T2 E WS EHAMH S MR > TV DY,
R L— X — I3 EERRLOERE L CBEEI L Tl b, EMCD22 T — 2D aRETH %, Tz, HAE 7 a—EFEE
T 55 THWTERAERSHEE R, T E OME DNV TEERDOMIEIDILS BT T, KDIAWEKRTOY 74—
FHENE 7O —IZ DWW TOHEZIT-> T2, 70— A—0IHDOED LY TH—aSHDEDNH BH, NOAA fH
BOTED 7F—X LT % C LICKOIHMICY TA—aIHich s 7a—72Ep L, ifixitolz, TORE, #HEL
SYM-H DOBHRIC I T & 53# A 150m/s™200m/& BfEE L TXYIS 2 & T2 OD0E R MWEEZFDERZXRIT S T
EMHRTz, BMEX DN E DIZFAERRE & SYM-H OERICKIFENR SN, BEX D BN DIMKEFEEN RS NE
Molze AL F5EE FAERBE ORI DWW T S ARRICHEEIC X > TRYIS T & TIREMOFERENH 2 L0 I FERMES
Nz,

AFBHICBOTCIE, U7 —a SO, WL AL 55050 Dstisf & DI OF# % 7 = — XWTI15 7%
EL BNT A= L OBEMED X O B TS A TS Z DFRFRIC DWW TIRE T 5 TETH %,

F—"7— R: SAPS, SuperDARN
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- EREREEREC 3513 B ME/HF Hr S8 IR U B ORGSR S + 1l St /7 IR 1 _ _
Magnetic latitude and MLT dependence of the bandwidth of MF/HF auroral radio emis-
sions in the topside ionosphere

W Rl 1 REAR AR L gk MEN L A g 2
SAKAI, Masataka* ; KUMAMOTO, Atsushi' ; KATOH, Yuto! ; SATO, Yuk&

LRAE R R A 22 R H BR Y B2 T, 2 [T M i 2
! Department of Geophysics, Tohoku Universttiational Institute of Polar Research

In the ionosphere, auroral radio emissions are generated by precipitating auroral particles. Previous studies reported that tl
MF/HF auroral radio emissions emitted from the bottomside ionosphere were observed on the ground. The narrowband emi:
sions are called auroral roar, and the broadband emissions are called MF burst. On the other hand, Sato et al. [2010] showed t
spectrum and polarization of two events of MF/HF radio emissions observed in the topside ionosphere by the Akebono satellite
Based on the event studies, they suggested that the observed narrowband emissions are generated by the mode conversio
UHR waves enhanced in the auroral ionosphere where the upper hybrid frequency matches the harmonics of the electron c
clotron frequency as suggested for generation mechanism of the auroral roar observed on the ground [Weatherwax et al., 19¢
Yoon et al., 1998; Weatherwax et al., 2002].

In this study, we have focused on broadband emissions observed in the topside ionosphere which are similar with broadbar
MF burst observed on the ground. We analyzed MF/HF broadband emissions (with wider bandwiditb &Hz) observed
by the Akebono satellite. Because it is difficult to observe broadband emissions on the ground and in the topside ionospher
at the same time, we have performed statistical analysis. We found that the bandwidth of the MF/HF emissions was larger il
the high latitude and in the dusk side. The bandwidth of the MF/HF emissions was greater than 1 MHz in higher geomagnetic
latitude than 70 degree in the sector from 12 to 24 MLT. Previous studies suggested that the MF bursts observed on the grour
were generated by the mode conversion of upper hybrid waves stimulated by the energetic auroral electrons [e.g. Sato et a
2008]. Therefore, we can expect that the bandwidth of MF bursts depend on the generation processes of upper hybrid wave
mode conversion processes of upper hybrid waves, and propagation processes of converted electromagnetic waves in the aur
ionosphere.
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CIREEICFHE S Pe b BN IE O IZcE)
Time Variability of Characteristics of Pc5 during Passage of CIRs

AR JRACER s Y BR T2 I A PR IR 2 s AR ®
KITAMURA, Kentarou'* ; SAITA, Satokd ; TANAKA, Yoshimas& ; KADOKURA, Akira® ; YAMAGISHI, Hisao®

R R e S S o L R TR B RV A TR L A
1Tokuyma college of Technolog¥The Institute of Statistical Mathematic8\ational Institute of Polar Research

In this study, we analyzed the magnetic data observed at the high-latitude magnetic stations in Antarctica, HO57 (-66.42
L=6.25), and Skallen (-66.42) to compare with theMev electron flux observed by GOES 10 satellite. The pair of stations is
located at the same latitude and within 1.7 degrees in longitude, which are quite suitable to estimate the azimuthal wave numbe

We statistically analyzed the wave characteristics of the Pc5 pulsations by the superposed epoch (SPE) analysis for 14 magne
storm events caused by the passage of CIRs (Corotating Interaction Region). The epoch time is defined as days from the pass:
of the stream interface (Sl) of the CIR. The Pc5 power suddenly increases at 3-6 MLT sector from 0 day which is much stronge
than that at dusk sectors. During 1-2 days, which is correspond to the recovery phase of the storms, the Pc5 power at the afterno
sectors (12-21 MLT) increases with the peak frequency of 2.5-3 mHz, whereas the Pc5 power at the morning sector does ne
become stronger.

On the other hand, the phase delay between the Pc5s at HO57 and SKAL also shows the local time dependence especie
during the epoch time of 1-2 day. At the noon and afternoon sectors, the Pc5 shows the eastward propagation and the phase I:
between HO57 and SKAL are less than 5 seconds. In contrast, at the morning sector, the Pc5 shows westward propagation w
small azimuthal wave numbers.

These features indicate that the sources and generation mechanisms of Pc5 in the two periods (0-1 day and 1-2 day) are qu
different. The premiere intensification of the Pc5 corresponds to the main phase of the moderate magnetic storm and can thoug
to be the forced oscillation caused by the strong disturbance of the solarwind dynamic pressure. In this case, the local tim
dependence of the phase structure does not show the obvious regularities. In the latter intensification of the Pc5 corresponds
the recovery phase of the storm (1-2 days). The westward (eastward) propagation at the morning (afternoon) sector and loc
time distribution of the Pc5 power could well correspond with the previous perception which could explain the Pc5 pulsations
caused by the KH instability on the magnetopause.

The present result implies that the difference of the wave characteristics of Pc5s closely related the drift bounce resonanc
with the relativistic electrons. The drift bounce resonance might occur at the afternoon sector during the recovery phase of th
moderate magnetic storm by the KH instability due to the passage of the high speed solar wind.

F—T— R R, ULF 3528)
Keywords: Raadiation Belt, ULF wave
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