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iR RELR (EX) Study of energy release processes associated with substorm onsets
in the Earth’ s magnetosphere based on multispacecraft observations
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To understand the triggering mechanism of substorms accompanied by severe auroral
activity, we have studied energy release processes and transport in the Earth’ s
magnetotail, based on multispacecraft observations. We revealed energy balance and
transport at substorm onsets midway between the magnetic reconnection and initial
dipolarization regions as well as in the initial dipolarization region. In particular,
we showed that energy carried by fast plasma flows from the magnetic reconnection region
is not sufficient for that related to the initial dipolarization in the near-Earth
magnetotail.

SRR
(AL : 1)
B B & ol
2010 B 1, 300, 000 390, 000 1, 690, 000
2011 4B 800, 000 240, 000 1, 040, 000
2012 fFRE 800, 000 240, 000 1, 040, 000
&k 2,900, 000 870, 000 3,770, 000

ISR . BWREY

BFEOSF - MIE - HERRERE - BE BT

¥F—U—R: HTRb—Lh BEKERH., o3V —E R axsa s,
W MR, F—n T HEL e

1. WFZEBIAE S D = F ORI L CE TS, LasL, W
WML WA—n FIRENCEERERN D D T A N L DAY, B MAEYE
PR =A%, HEREILOFEZEM TR S BT DR e RO — 2 & L
na, 7o X< « B O L WEELO—> THEINTWD,

ThHbH, PTAFP—AIZEHLT., ZNETH UKL T, MRV axs va ' TV
TAEIC b DI AR S ., EEICEE RH VY NTF A RAT gy« BEFTARY,




A IR ET AMIBBINTEEN, Zhbid,

PEhEAR, FBEEE, PMERA K E < B
DRI L WEEERHWVW TS, 22T,
W) axr g v LB NmR{bo — o
OHZLIL, Y7 A b — LB RSB 256
TEZHBL T, BV S O B EEER A
HoTRAL, & HIHWKBERHOT LY
— R E B EE AR L T0WD EE X
LRTWDA, FEMIT L < oo Ty,

ZOMBEICK LT, ZNE TR/ T-
T &7 Geotail fHESDT — & Z - —H
OFEENT (72 & 21X, Miyashita et al.,
2000, 2009) 2LV, RV axrzark
W AR AL 7 2 b — N3 OB Tl
(2. 2y DB REE T, IRIFEFEFFICR Z 5
Z DR EN, TR b — AR O REEE
B 2RO IEO 2RI S Z72> T
72, LovL, #THLHBHROYBELERIES
KU BEHR DO EEMIC DWW TIE, KRR KA
DEEHRINTND,

L Z AN, Mivashita et al. [2009]1Z &
D RE NI OV TEHRNZIHRT= L 2 A,
F T A b= LBRERITE D AT O (=%
VX —RE) I, R axrva B
5 X~-18 Re (H1ER) B HIER DK 18 fFD

PR B 7 5 ) ASH I TR 2 % 25,

BT, BER Y a7 2 a RO
f 1L BRAGREIR (X~-8 Re) LV & &p LA, =
O O R RIERO T REETH DL,
F U, PRER TRV BN HE TH
BT ENHALNI T2, — 07, B PR~
{LBRIAREL TlT. =X =084 5% Z &
Dbrolo, FRICRIFEIL, FEFITEIehE R
Thbd, BEDEL OFETIE, = OF[RHH
WITHIC, R ax7 va ik rEmEr
T R PR MG BAR A L B B B 23
THRETIEEEBZ LN, =3V X — R ER
ELTIEHEYEHEFHIN TR 203,
X, (I EELYEEENEE TWAH AR
PYENHTET=DOTH D,

2. WHEOHB

Z 2T, ABFE IR, RREERIC BT
LT AN — BFEICHE D =RV — MRk
WREOEMER LT A2 HE T

Do MERTHEMT & EARBITI BT S T2R3,

B ZE M REE DRI N B B 7=, FERIIT D
Mo hol, ZIT, 2HOY T A F—L4
FHNZ BT D BEE R H D THEMIS X° Geotail
BRI X 2 % M RIEEH T — & 12 S0
T, BT 7 A< OEDE, BEENRL 7
HAEH, EIERIC HEE LU CREM 72 Bt
BAFHR, MEENZogLF—NED L)
BRIETEI~EIINDDONERLNIT D,
F 7z, WA - BEEE L AT AR S
NIV F—DOMNEALRET D720, B
BRI TH DA —n 7oK 2L

O EZSBRL AbE TINS5, 2hb
DOFERZ S LT, MRV ax7 v a vy
PHGAAL DR R EBLE L, T A F—LA
FAEME ORI L THEZRFENND %
55,

3. WHFED ik
(1) =X — DR & ik

R a7 v a RE & R R
BRAGRE Ik O PR fEEk, F6 LN, BEGAGR7-1b
BRIATEIR 1 2V 7 A b — LB O~
IR —RBOBTE L ARSI,
EZABHICcE->TEOcET R ¥ —
BIMEZ R —DA 4 L BT, i -
B WENOT — X H AN L=, A
Fvo B BEHEOT X —EE L TR
F—T7F w7 A BLO, EEEECLST
FINX—T T o7 ANLAERICBIT AT
VX —I L Lk R, kS o=
NE=NEDXHRETEZ~EINDD
MIZOWNWTHRFT L2, £ LT, BiG=x/1¥
— & T A X VX — DR, WE) & ki1
EOMOZXAX—DLY Y, BEFIED
G 6 T W 2 T

FT. BRI EITORNC, BT A F—A
BRAAERE DR R B R 2R O = % )L —fiffik
WFR - WL ORRT- 2 83 5 7212, 1287 4l
DY T A2 F—LIZONTD Geotail BEDT
— X W, B EEIEIC L DMEHET 2
1T-7,

WIZ, WMEHERESEZ2NE, 5D
THEMIS {4 2 <° Geotail #2512 K DX E 2
BB % s RIEFI T — & & HR, i x DY
A N — BT DWCEHEBIFENT 24T > 72, THEMIS
L Geotail TR DG, 2 M EHEIIHER
BOBBERETH D0, =T — M
X TWDHE EZDEBO, MID 2> 5
B A7 — L ETOREIRZEEMAr—/LTH
GEADILENTED, 22T, 7 & L
— ADFAERTDOFEETET L2012,
FH T T AH DRI DT o TRHE S
T 5 THEMIS Hi BA—1 T 5 X 7 omi1E
DF—H, BLO, MOBEDOT —% i~
776

(2) BER Y axr g v LB
R B BAR DO MET

IR T A< iilid, =R X —ilgk A
T RNVX— R A G & T DI EE 2
FaE R THRY ax7 >a > LRGN
FALEREODT CND EEZLNTWD, £
DIz, BT A b —LDOIAEDOEHIZIT,
BT T A IMORHBENEH LT H D
EN—OHEERRTHDH, ZNE LIRS B
AT LD, BRGNS T A~ — D
ED LD REEORTRETINEMS X
TELLENH LD T, ZIUZDWTHANT,



Geotail f 2 DBIHIT — & & FN T2 GHEMT
MBEE T T A~ — hOEEAEEL S F
% C. THEMIS & Geotail r2IC LAY 7 A K
— LB 2 fRTT5 2 & T SRR DR A
FiafE Lz, ZORERES L2, mEiio
% 2 B O WAL AR D YLK Iz D0
TERE{ToT,

4. WFgERk R
(1) =¥ —fiFfinate & mxicf L T,
WEHIRAT & BB 2> B R D X 5 I R &
&7
O TR RN—LBGRIND, KA T 4~
T7T 97 AL LUTHGEO= R LEF =2, 1
— TN T A — NMIEgEEIND D, Y
TAN—LBMBIZE S CRA T 4 T T
TG I AIRED, RA LT 4T TTVD
Al BBV RS & R E I E B L D
BRI,
@ THEEED 7T XA~vy—F T, n—7
PO T H VX — 8 2 D TRIE T
oA A - %®ﬁi*w¥ LW~ v
F—0D 9 WD HE %23, EIZEHEGTIC X
5ﬁ77/7xkbfﬁﬁﬁﬁ&&ﬁﬁﬁ
\ZHE XD,
@ WXL DRA LT AT 7T w7 AE
WIFIZ AT b O b mE /S Db, EEis
BEBEATRVX—T T v 7 AD 10%FEED KX
SThbd, WL, @ERDH DO T A,
ZRWVEEL D B8,
C)M o RN~V BR AR TR Tl e PR 1
W, A A EEBEFORT R LX —)3
W?é&ﬁﬁm\ﬁ77/71kf4/74
VT Ty AL LT AN
Do
® BN 5EEXN 2 = rx X =721 Tk
1635 AR AL B AG IZ AR+~ 2 = r L ¥ —(C
B, TRILF—DKESIE, e —T )
ORAT AT T Ty AL LTEIN
<< %,
FRZ@OORERIT, =X X —0BLENBIX
MR axrzyaryZiF Ty 7 A h—24
BlAEROT R TEBATE RN E NS &
EEEWT D, L, IR THRERIBER
PEIT B 3 O e M b 2Bl & =4 2 &

BEINTZDITTIEZR <. ZORReMI5E
INTNDHDT, 5% ILITHMANDBMLETH

% it\KﬁnTi%7X% NEEL RN
DO ENCE R > TR AT 7203, %
NGBS 7 A2 h— L DREICTFHE
WOV —NEDORE, EEREE AR
7L TWAEMNZHONTYH,

(2) MRV a7 a s L PRRTLO R
REIRICEE L= Sk, RO K D ek
REHT-,

O PEEEZETe, HERD> S OIHEER~12 Re

LHOBETH 5.

2N HR~20 RelZ/ Tk, Wy « A AV E -
BFEDOARNLLH DN, Th i bR

NI AT E A E 2L 72D, WRY axy
voa E, AR B D RO R O s
THRAET A,
@ —7. R~12 Re X0 &HIERMNIL, W35 -
A FUE c BFEOAHKE < 72 50T
b5, WAL, & OO CRtA
T 5,
INHORRESEZ T, BRY axs v
a3 UREIR D B OMER 1\ O @i T T X< i
DR D BN PR L fE Ik D HiE Kz >
WTEBREITH T2, BT, 77 A~ikix, B

BB 716 O T3ROS A BRI XV R TR
BNAEN, ZOZLEEZEETLE, THLED

AR YT e T 205 W S PR - {1 B i B ()
%ﬁ“é@bvﬁn gl bhé fﬁ?‘ e A
M%ﬂ@?ﬂﬁ%ﬁmﬁ LT, MM
Mk & BRG] & 2 ?‘kb\%ﬁﬁﬂﬂi?ﬁf“
DN, Sk, FEMRT — 2T 21TV, &
TR 238 BE T N e % b R & B 8 L 7o B
AaED D LR D D,

5. ERFEERCE
(WFgEAREE . W03 R OB E 1
=Y

E i YNGR

@ Miyashita, Y., S. Machida, M. Nosé, K.
Liou, Y. Saito, and W. R. Paterson, A
statistical study of energy release
and transport midway between the

magnetic reconnection and initial

dipolarization regions in the
near—-Earth magnetotail associated
with substorm expansion onsets,

Journal of Geophysical Kesearch, 117,
Al1214, doi:10.1029/2012JA017925,
2012. (&FEHA)

@ Sergeev, V. A.,
Dubyagin, Y.

I. A. Chernyaev, S. V.
Miyashita, V.
Boakes, R.

Henderson,

Angelopoulos, P. D.
and M. G.

particle

Nakamura,
Energetic injections to
geostationary orbit: Relationship to
flow bursts and magnetospheric state,
Journal of Geophysical Research, 117,
A10207, doi:10.1029/2012JA017773,

2012. (&HH)



Miyashita, Y., Y. Kamide, K. Liou,
C.-C. Wu, A. Ieda, N. Nishitani, S.
Machida, Y. Saito, and T. Mukai,
Successive substorm expansions during
northward

field,
Journal of Geophysical Kesearch, 116,
A09221, doi:10.1029/2011JA016719,
2011. (&#&AH)

a period of prolonged

interplanetary magnetic

Miyashita, Y., S. Machida, and A. Ieda,

A statistical study of pressure
changes in the near—-Earth magnetotail
associated with substorm expansion
onsets, in 7he Dynamic Magnetosphere,
TAGA Special Sopron Book Series, vol.

3, edited by W. Liu and M. Fujimoto,

pp. 125-132, Springer, Dordrecht,
Netherlands,

doi:10. 1007/978-94-007-0501-2_7,
2011, (&HiA)

Ogasawara, K., Y. Kasaba, Y. Nishimura,
T. Hori, T. Takada, Y. Miyashita, V.
B. Mende, and ].
Bonnell, Azimuthal auroral expansion
in the

Angelopoulos, S.

associated with fast flows
near—Earth plasma sheet: Coordinated
observations of the THEMIS all-sky
imagers and multiple spacecraft,
Journal of Geophysical Kesearch, 116,
A06209, doi:10.1029/2010JA016032,

2011. (&EHH)

Miyashita, Y., S. Machida, A. Ieda, D.
Nagata, Y. Kamide, M. Nosé, K. Liou,
T. Mukai, S. P. Christon, C. T. Russell,
I. Shinohara, and Y. Saito, Pressure
with substorm

changes associated

dipolarization in the near—Earth

plasma sheet, Journal of Geophysical

Research, 115, A12239,
doi:10.1029/2010JA015608, 2010.
(Correction, 116, A01299,
doi:10.1029/2010JA016389, 2011) (&
A

(%

)

Zou, S., M. B. Moldwin, L. R. Lyons,

Y. Nishimura, M. Hirahara, T. Sakanoi,

K. Asamura, M. J. Nicolls, Y.
Miyashita, S. B. Mende, and C. .
Heinselman, Identification of

substorm onset location and preonset

sequence using Reimei, THEMIS GBO,
PFISR, and Geotail, _Journal of
Geophysical Research, 115, A12309,

doi:10. 1029/2010JA015520, 2010. (7
FiA)

Morioka, A., Y. Miyoshi, Y. Miyashita,
Y. Kasaba, H. Misawa, F. Tsuchiya, R.
Kataoka, A. Kadokura, T. Mukai, K.
Yumoto, D. J. Menietti, G. Parks, K.

Liou, F. Honary, and E. Donovan,
Two—step evolution of  auroral
acceleration at substorm onset,

Journal of Geophysical Research, 115,
A11213, doi:10.1029/2010JA015361,
2010. (&HA)

2HEER) G 22 14)

Miyashita, Y., On the transition
between the inner plasma sheet and the
outer plasma sheet in the Earth’s

magnetotail, American Geophysical
Union Fall Meeting, San Francisco, USA,

2012/12/07.

ETEE. HERBSKERTONE T X
~V—hEWNHT T A — N OER
[ZOWT, % 132 [ IBRTERLA - Bk
BE2, LR, 2012/10/21.

Miyashita, VY.,

substorm—associated processes in the

Relationship between

magnetotail and plasma sheet
structure, 11th International
Conference on Substorms, Liineburg,
Germany, 2012/09/06.

BETF=E. MKERHBOV 7 A h—2Ail
L7 I X~ — MEEDORFR, & 130
[FIHIER FE G AR « HUER R B2 | AR K
. 2011/11/03



Miyashita, Y., Energy release midway
between the magnetic reconnection and
initial dipolarization regions in the
near-Earth magnetotail and its role in
the substorm onset, IUGG 2011 General
Melbourne,

Assembly, Australia,

2011/07/06.

Miyashita, Y., Energy release between
the tail magnetic reconnection and
dipolarization regions and its role in
the substorm onset, Japan Geoscience
Union Meeting 2011, Makuhari, Chiba,
2011/05/27.

Miyashita, Y., Energy release and

transport in the near—Earth
magnetotail associated with
substorms: THEMIS observations,
American Geophysical Union Fall
Meeting, San Francisco, USA,
2010/12/16.

ETEZRE. BMKBEITRSBICBITAY 7 A
b= LI E D =RV X — DR L fhik:
THEMIS 2 O#MI, 25 128 [HIHIEREERE

6

Ko MUERRR R E . R - R
2010/10/31.

Miyashita, Y., Pressure changes in the

near—-Earth magnetotail associated
with onsets:
THEMIS 2010
International Space Plasma Symposium,

Tainan, Taiwan, 2010/06/29.

substorm expansion

observations,

B TZ=E. THMIS 2 0B L 597
A b — 2 BRAR IR O g BT R O JE )
2k, B ARHERZRE R ES 2010 K
2, T - 55k, 2010/05/26.

W FeAH

(DB EH

=N R (MIYASHITA YUKINAGA)
KRR - KIS HBRER BRI 22T - AFZE ]
MeE s

20435811

@) Wr7esrHE 2L

(3) WfEFIEE  7a L



