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Auroral vortex, auroral surge, and vortical current in the ionosphere associated with the
Pi2 pulsations
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The auroral breakup event occurred at 0500UT 27 January 1986 in central Canada is studied using all-sky video image fror
two optical stations (GWR and SHM) and magnetometer data from three ground stations including the optical stations.

The spatiotemporal motion of the ionospheric vortical current explained the ground magnetometer data in the auroral zone
During the activation of the current vortex, auroras composed of the shear layers rotating clockwise and the auroral surge prop:
gating westward were observed.

It is found that the auroral surge first appeared at the onset latitudes propagated poleward passing through the auroral vort
and became the poleward boundary aurora-surge (PBAS)(1).
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Generation mechanism of steady-state field-aligned currents: A general theory in term
of plasma convection
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EREAD 2N LTl % T & TR - #EF SN %, (1)Slow modeEELIC K D 75 X< DT 3 )LF—FBRET %
IVF—ICEW T % T2 A E) i, EHERRZHRFT201Icid. BKEX A FENRET, ThZE{foTWVW50D
WHES % (div(v) >0) slow modeliLd 7T AR MR TH %, WimiELRIE— gradB) Tz W TR D . EERTmOR
FodE (MERL K20 13 slow modeD MiF#E & 7%, Slow modeld it IFRE R 2 b\, (2) 1RjIC b 4 s
FATAREIRRERIRICHA T 2, U3 slow modelEfiLAY Alfven modefBhLICZES % T L Tl C %, [ENAIEH
HERR & TR T IC B R iy (TRERR) B ZFFD T Ll kb, BEEHRIMVE U Alfven modedfilitied™ %, Zhic
PEOIERRT O3 1 Alfven modeDNiAHEE & 72 %, Alfven modeld B MDOmN R B, 7' X~ OEH)I&[A]
PRI ZED B,
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Multi-spacecraft analysis of tailward plasma flows in the near-Earth plasma sheet: THEM
observations
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Simultaneous observation of a field-aligned current by the JAXA QZS satellite and a
MAGDAS ground observatory
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In this paper we conduct a QZS-MAGDAS conjunction study of a field-aligned current (FAC). QZS (Quasi-Zenith Satellite) is
operated by JAXA, and MAGDAS is the ground magnetometer network mainly operated by ICSWSE (International Center for
Space Weather Science and Education), Kyushu Univ.

There have been only limited number of papers on satellite-ground conjunction studies of FACs, because satellites usuall
passes overhead at a ground observatory in a short time.

On the other hand, the footpoint of QZS stays near one ground point in Siberia, Russia, because the orbit of QZS is close t
that of geosynchronous satellites on the Japanese meridian. Moreover, a few Siberian MAGDAS observatories exist near tt
QZS footpoint.

Another advantage of QZS is that, unlike geosynchronous satellites, QZS has 41deg inclination and 0.1deg eccentricity whic
enable QZS to stay for a long time at northern high latitudes in the magnetosphere; this high-latitude feature increases th
detectability of FACs, because the FAC magnitude is in general smaller near the equator, i.e., the FAC source region in the ma
netosphere. Thus, the pair of QZS and Siberian MAGDAS is expected to have more chances of simultaneously observing th
same FAC than past satellite-ground pairs.

We have been searching for events in which, when QZS and a Siberian MAGDAS observatory were located near the sam
field line (calculated by the Tsyganenko 96 model), QZS and MAGDAS simultaneously observed transient magnetic field per-
turbations.

In this paper we present such an event observed by QZS and a Siberian MAGDAS observatory CHD (Chokurdakh). We hav

found that the transient magnetic perturbations of this event can be interpreted to have been generated by the motion of a loc
current circuit consisting of line FACs and an ionospheric current. More details will be presented at the meeting.
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Comparison between particle environment around GEO from global MHD simulation and
that from LANL satellite
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U RawAE 7 a— NV MHD ¥ 2 2 L— 3 YORMERR & LANL R ok 7 — 22 tigd 52 & T, &
Ral—va VORERROMMEERA S EHIC, VI a2 L—Ya YOHBEREEHOVTY T A =LAV a v
IC K BEHEHEDOR T 7 T v 7 AWKOHEE ZilH B FREOWIZE & U TIE, #@ZEICHH [2009] 7% & DB H %, A
We72@ U C RERINCIZEFIEIED 7' A BRELE ) 2P L, OV TREEGEY A 7O P ORFTTVERZ,
EEZTWS, FETIE., ¥YIaL—y 3 v EBRIOHEETTS RIS DV THNT %,

BEHR
FRHER, KBS 2 2 L — g VIS X AEEHE TS A< BEAEO T, (SR ETIHHEZER, Vol .55, 81-86, 2009.
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Energy dispersion and trajectory of particles injected from the magnetotail in magneto-
spheric quiet conditions
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200742 A b S W& B EFRIRFIC HIER PR 0O 10 AR O AR BIBHNS T T2 T, i keV - 1 keV D EERL
DT T I ADEMNT B A Y73 VISALEE Geotail’® THEMIS TEHIIENTWS, DAY 73 Vi,
BrEAZT VDM THONZGELEBETDHRRENZGEDD S, Floo TNETIKT T A =L ->TWVB L
FICHIEHUE TN TE A Y2 7 v a v EIdEY, KB TIIRE RS OZ# 7x < Efa/IRED & 1@l
HENTVDB, BIESN/mERFDT Ty 7 AEANAHFINCESNTHD, NFNEDXSICFU T ML TE D
WBHSN TRV, TDA Y27y a 3B IxNVF—08ZzF>TED, KTOIRIIVF—T DT Ty 7 ADKEY
ZlkzHa5 e, THINVF—=DEORFOLEPIZIIVF—MEOR XD ERT Ty 7 ADEEMUIBSH TWE T Ehb
DB, TXIVF—ICE>TTTv 7 ADBEIMHFHZENE T 2D, FMEhiFO RY 7 FEENTIVF—IcX>THE
BHIDTHBHEEZOND, TNETIC. BLAREKEOFRERICHBWT., WihE 2 A R—)Vigsh. Ehz28Hn5
AFRNC D 5 —Rea i@y L ERUOIC A S an—F—v g3 VEREE LEbERELR L LTHER FORY 7
NHEICH Z | BN TOHHEZEIHR Uiz, ZORE, SREREDRKEWIE ERFEZENR S, /NEWIE ERFEZENE <
BB ENbhoTz, e, WUEFHEORR TR, BHRESS DR THHIZEZEE &%, Thid, Geotailk
THEMIS D[AIFZ SEHIA S EKBEORINEE R A vV 2 7y a UAVBIE N TWA T &, £7-. Geotail TEIHIE
NIETIRIVF—IC KB T 5y 7 ZABENBHROR R ZANBRIE EEL KRS T L &—8d 5, Wi, A4 VIZREETmh 5k
THHMERZHEE & % &V FHREERES 2, REFE T, BT P IciEROF D72 KU 7 +9 %
728, Mk OB RO H 2 ) 5 [AFFCEA SN, SIIOMERICENET 256, A4 VIZETFLXDEEVEE
B RY 7 R LTL B2OTHMDDD S, Thid. Geotallc & > THRIOMEEK CE DL Y7 3 VHEIHIE N
BO~BADBIAF DA D27y a VBRI NTWA L E—HLTWS, ThHDT b, B HIREE
OFAMI DA Z 1 B BBID TN RY 7 Uy A A WIS O ZE D S BRI HEANR Y T R4 52 &
HNbohholz, LHL. BAR—IHEGETE5Z5N2HPETIE., BHIENS XS R )VF—08EHHAT S LIdTE
o te, BRI KIGEIC &> THIEMHIE SN TV S 28, HBREFRD 1045 X © & BEBOE TI1d. #IERD 5|
X EN, ARV L 3RS > e OIBRE LT3, BHllENifmiEhi+&. < ORIOMEE 5EAE
NTEREFHTES, L. INSDEFEATNTETZRNTFOHE L ZXIVF =D ED KL S R ZRH>OM X
DFHLLHRS 20, BRI FOHMERREZ ST ZICH> T, K OBHENEUKE O DETIVESZ BT, 1
KB 3B 2 RERIN RS € 7V CH % Tsyganenkot 7 /L7 Wz, REAUBEIEFERREIC 35U TR ke VAL keV DR H
EDXSWER & BDh, £z, BHOH BMHEN SFEASNIEEBRAL D, NPHEKBICERET 2 ETICED XS
BRIV F—=EER OO, N5 ORISR L HuEs R Z A A DY TERT %,
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Time development of the Dipolarization Front and its interactions with the dipole-field
region obtained by 2-1/2 dimensi
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HIERRESUB RIS B B 3% 7 ¥ a VI K-> THAET S, B, OBEK (b G 5) 7% £ S HiEk k) = o Bursty
Bulk Flow /& Dipolarization Front (DF)2 FEiEN %, 7 A b—LF4EHMED 1D TH % Near Earth Neutral Linée 7 )LD
% T, DF DN Z A R—)VEEEZ EME L. DDA R A R—)VE & R E R E E OB 5L T Flux PileupZitd
T3 T & T, WRERROILNEIFET B, HMEKT % (Dipolarization) Z X 5N T35, DF OYEIAEEICEET % AT
BEENIBZFHETEL0D, TIAKFY I 2 L— 3 V2HWT DFEBE A R—)VEEEHEE TRE LIS
WDV THNTEIFEI Th N TR,

Z ORI TIE, HIERRESZ A R — )N BT TROREERLA & . FBIREIC K D 5 &I E N ERN 2 D7l
FSIFIC BN T, E 2 0tk ¥ 2 al—ya v ez2irolz, TOXI REBHBORTHRY) %7 ¥ a v R
ETE, ZRUCKD AU B, ZfE5 BRI E O 7T A PN X A R—)VEEHLICRET % & TORMREZ Nz,

ZORER, AV Ial— 3 TR, A KR—)ViEE L B, A Pileup L7z fEEKOHRTIC, B, DMNEEAE FHLUARWEE
HMERE NIz, 2. (L) HIER\IE DTS AmAEREHD 75 X~ 7% XA R— )Vl & BifEEhrIcERE S
. (QBELIETIARDENCE > TT I ARREG N HEZ 2. (3) BEFUTEM 5 LLligiy EHYANC B, /Y Pileup L
kb EASNS, TOMRIE, DF DEKEENTIAEIC B, ZIEKEE 0S5, —RINICEZS5NTNS DFD
IREIHZDEDTH S, SHROYGE, ZEE 2 RITICRE Lizizdic, X4 R—) Vil & BiffEEIcERE Lz
FAIMY W CREATA) Ik 22N TEERLED, ZOK57% B, B LR UGWEENERE NI EHEHIE NS,
ZOMICE . AFEER TIE DF FADR TS H0EE 75 EISDW T, S TS ORISR & Ll 2 1 )i 5 &5
2179,
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3D Full kinetic simulations of plasma flow interaction with meso- and micro-scale mag-
netic dipoles
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Plasma flow response to a magnetic dipole and the resulting formation of a magnetosphere depends on the intensity of t
magnetic moment of the dipole. In this study, we examined plasma flow interactions with a magnetic dipole which is much
smaller than the Earth’s intrinsic magnetic dipole by performing three-dimensional full Particle-In-Cell simulations. The size of
a magnetic dipole immersed in a plasma flow is characterized by distance L from its center at which the equilibrium is satisfiec
between the pressure of the magnetic field of the dipole and that of the plasma flow. In the Earth’'s magnetosphere, L implie
the magnetopause location. We particularly focused on meso- and micro-scale magnetic dipoles in which L is comparable t
and smaller than the gyroradius of ions in the flow. In the meso-scale case, ions kinetics should be dominantly considered whil
electrons whose gyroradius is sufficiently small can be treated as fluid. In the micro-scale, however, electrons as well as ion
should be treated particles because L becomes small and the electron kinetics cannot be ignored either. Our interest is in the f
mation of current layer at the magnetosphere boundary in the both scales. Corresponding to the formation of a magnetosphe
the boundary current also depends on the size of the magnetosphere.

In the meso-scale case, the boundary current is dominated by the electron diamagnetic current at the large density gradie
found at the distance of L. This signature is similar to the case of the Earth’'s magnetosphere. In the micro-scale case, howeve
the trajectories of ions and electrons gyration play an important role to determine the boundary current. Since the ion’s gyrora
dius is larger than L, charge separation between ions and electrons occurs in the upstream region. As particles approach to t
inner dipole, the electron gyroradius becomes small and electron drift motion becomes dominant. It is also confirmed that stati
electric field caused by the charge separation affect the plasma dynamics and the resulting current flow.
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Estimation of the plasma sheet thickness in the Mercury’s magnetosphere from the MES
SENGER observations: IMF dependence
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