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Amplification of induced current due to complicated resistivity structure in the earth

1% Bl
GOTO, Tada-nofi

U HTERREER AR L2205 RE

!Graduate School of Engineering, Kyoto University

FORHIRG UGS & > TH RIS 5 [ S NS FAEERIE, IXEREC A T, B EDA YT ITANT T F v =2
B ZAREMN D B T EMERMEINT VS, TOX I BHEBRKEZARIRCH <Teoicid, FaiOFERTRED T |
WETH 5o FARMBAURDOFELSE DR E SISOV TIEIERD 5 EMENEENT VB, FEEROFEELTH
B>~ > OV O FHR UG A E A S THIC EORE DR B Z 5 X TWA MOV TR, TRX TR E
NTOVAEV, ARIFFETIE 2 0T « 30T FHGGIC N9 2B 8 EORIEY S 2 L— 3 Y232 L. T OREE®
it L7z RHSKT /T O R E AR E Wil ICTEH U CRERZTr o e & T A, iFRD 5 20km R DREE T
FFAEBIRORE S 6 IS NE T EAWS N R oTc, TPEEDO K 5 ICHHANCE D U 72T & [RIERIC
FEEROHEENRDD B L nhoTc, TNENE, FE RS EROFATRHlZ1T 5 BRI, Z O H
THEICEE FOHRIEZRAE L. PHETIVCHPAT T EDVRETHZ LA REE NS,

F—T— R ML, AR, eSS, LR
Keywords: Geomagnetic field, Induced current, Land-Ocean interaction, resistiivty
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S RTTHAEE T V72 W I I KA S B OMEY R 2 L— 9 & _
A Numerical Simulation of the Geomagnetically Induced Electric Field with the Three-
Dimensional Resistivity Model

I BT U BRH K 2 e AR 3
ENDO, Aratd* ; FUJITA, Shigerd ; FUJII, Ikuko®

VRBRIT, 2 SABREERR, B H S Al
1Japan Meteorological AgencdMeteorological College’Magnetic Observatory

AFERAT 2 —7F 2 Lo T RIS A O i T i, iRl &(FAE R (GIC:Geomagnetically Induced Current)
MEBRICHE A=V EEZ EERFIERTTTEMNONTVS. ZO XKD BEEERICHERAAD X 5 g Ic
FEREE ORI T GICHENICZNUEERERZA -V RG22 LI3EZBNT I A>T LA L, MU FH KR
BSHFELIHEAD GICIKDWTEINE THFRIBEEINT I Ao . £7,GIC T MmO RTEc E K&
CEASNED, HAD X 5 il FESEDMEME I W) T E20c R BRI 2 A CIC GIC E R bz C &
LMol ZT TR TIEEARICET S GICHEED—HH & LT, ZorEaAgandEzd a— R2HAL, HA
I B % MG AGEAE B 2 BUER TR LTz, Z OFSER, HAIC B 2 MIEEEAE B IZIBATIC X > TEIC 105D ENTE
5T b olz. £z 100041 — E ORIGHETELRERNC I, SRS EL D HADRE | Tk 65.9Vkm &% 2 &
Nboh otz

F—T— F: HAGAS SR, 208, HEEHT, USSR, iU
Keywords: Geomagnetically Induced Current, SC, resistivity, conductivity, magnetic storm
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IRFFEIRE I MT (IS 2D < MR SRR 22 0 & B ERR BT E DRI A >3 — 3 &~/
Simultaneous inversion of temporal magnetotelluric S|gnal change and conductivity struc

ture using the time domain simula

SR N T Schultz Adam ; &k B L &) E— 1 = |t
IMAMURA, Naoto!* ; SCHULTZ, Adan? ; GOTO, Tada-noti; TAKEKAWA, Junichi' ; MIKADA, Hitoshi!

LR EREBE AR, 2 A L 3 W INVER
!Graduate School of Engineering, Kyoto Universit@regon State University

MT 3L R RIS 2 2R 2L TH DD, ZDBKIC MT FEROEEZLIC OV TR RN EME0n, L
M Ui O BRI o — )L Cld . MT (B 5RO RFRIZ L & i MG 72 AR ICREm S 2 C LR TH S, TNX
TIT, BTN BRI D MT 5575 & 752 2 KA E) & N TS ZHEE T 5 FEDER O REIN TV S,
Z13 Koch and Kuvshinov (2013 (&, Mt &2 H) & i~ LTRSS 2 JE B0 CHEE L T\ %, Koch and Kuvshinov
(2013) Tld., MRS A E) & HRFRGED S B AZBELE S iz A 2 NN—T a3 35 T70—%2RHILT>TWa, L
WUEDS, A=V 3 VOgElke, —RICIEER GRRYIZLTH 2 MT F5IRORMEZERT 5 L. FIE
T Tl 7 SRR BT MT B 5 T 5 MO RERIZN b & HRTIRGE 2 RN Y RIT S 2 2 LA, KD &kl
JEIRHEETH B EABNSE, £ T TAMIETIE. FUEFHRE 7)WL CRFREIREE T OMEN Tt 2i#s Uiz, £
DOFER, BINE N ERIGIC /A A G AIEEE TH > TE IR b & FEHEioW A Z#HEE R fETh B T &
MG MM E IR 5Tz, & BICHUENCHER U 72 BI & N 5 B ORFRIIEIZICN LT, S nlFEFE U 7o R REI T ifig
Mt & JE A EIE T O 2 L LTz & T A, REIREI T OMNT &2 VL % T & TR D @SR i i a5 5
5T ENHLMNER ST,

F—TU—F: T2y b7V Tk, BT, B > N— 9 >
Keywords: Magnetotelluric method, Time domain modelling, Simultaneous inversion
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ik - BERR « LTl OO MU EE (VA OO RFA

Geoelectric Field at Kakioka, Kanoya, and Memambetsu

R By~
FUJII, Ikuko'

DG g S B
IKakioka Magnetic Observatory, JMA

LSTHIRESEIAT T, AR, BER. Zaminlic 3BV CHIEN Z B2 3 ENICiT> TEB D, 80FERD DT —XDE
Bihdd, TNHOT7T—2EHIEFEER (GIC) DOWIZUCHIFTE 20, RN & EE S 2T,

ik, FERR. ZouiOMIEREHIE, BRI Z N ENEmZECE U, HFBEN 2O IR, WK %8
HLTWD, BEIC X > T, BMAE, BEE. Y7V V7R, BMEM, e T o)V Z—77k EBIRIOFEA R
D, T—RZOBICEEND S,

S OHEN A OWEEFINBICH 2D 20004F 1 H~20114F 2 H O ZFEA T, M EfT-> 72, T OWIR%%E
ATZEIRE, @Y T VT INHREIC IR o TV e 2R T — 2R TE S 2 & &, HiEMRIETH 5 1= D1
DS OVTHHEN LT o722 & ThH B, Tz, TOHMTHIUL, 20114 3 A 11 H ORI ACE RS
DR, TOHDOBIROFER R EDFBEEL BT ZT EMNTE S,

IR U2, BRSO 200~300m DWW IR EZ I LBl D7z, EBMOARZEENMERTET, BN
NI LER T — R TH o Tzo BN, FHFERFO A 1008 LL N CHIRES 3 By 7 — & & OFHEIAMK L . EHIY
BNT A ZXDIFEDREENS E DD, JHHEA 100#0~1 H TIRHIREA 3 77— &2 L OHBIZ Hom < &b, FFEEN
7ol REFICEHIIL TWa T EAVRE Nz, il TIEHPER D RILE T & DK 10 fHRIEAVA & <. 2iifin] TldRgdbak
DIF S BHPURR D X D IRIEDAKE VR E, HNC X 2RI AR SNz,

I RRBE DR BT & ) A A zdic, 3HIEHTZENZTN MT ISEBEEEFE Uiz, Y 10000000 Fid. 2003
E~20044E DO KB KURRF O 0.8, 1 #ME, 177E7% . BIRRP(Chave and Thomson, 2004)k D /8 Z +
EZ21To T2, JEHH 1000020 Ei& 20004E 1 H~20114: 2 H O 1 K% v, Fujii and Kanda (2008 /1)L~ > 7 «
W=7z U CTHEEMEICHISTES XS L, EMOANLEWZREICES MLV FEEEMNZ b ZRE LTS, M
TINEBEBOHEE 2T T2, 0.1FME, 1RMETIX, B3R T ¢ )V Z—OENGHIEICH > TH Y., BlFIcE IR TY
1727 4 IV A— O THIEZT 7> 7205, O.LRMETIEEEBRLIT, 1 RMECIE ISR LUT TRelicidE 5z
"BTEhholz, 4FEOY T V77— 2 OFHRERHZHAGDE 2 & T, FAHER»S 10HE TD MT it
BREAEER D TN TE, TOMT ISEREE VR 2 — 3 K OFFMEETO T ¢ )V Z—=ICE T UL, it
R BIRED S B 2 HEE ST 2 2 &N TE %,

Z ORI, MEBEMNAICEENSH RO D OFE % AEE %720, MK 3 K0T — 2 53RD 7z CINERIE
(Fujii and Schultz, 2004 & MT oS L Uz, A 5 HUL EOFEIAHE TIX. HITH 1 20t TH UL MT IDE
BB Zxy 07 & CISEMED —T %139 T, EWH - 255, 1 NSO/ ARG N AT OS2 %
EoTWV3BEEZENT WS, FilifkiD Zxy o EE A 5 HEL ETE 1000?2mz ik 2 % Mid TREWWEZ R LT ehy, i
EBOANTEIC K D 1005 SN TN A T EAVRBE Nz,

M - k&N (1965 &, Flikd OHEEN 2 D JE ] L00MFRRE DRI DWT, TR Z T AT 2 i D BT 5
TR TEHLTHO., HEY & ORMICHE R BEXUREERR 2R L T, HEROMILDZE Z LD TVE L
AUz TOETIVIZEEETIANCIE 2kmAEEDATE TH D, T O FREED FEN 5 HL EOBRGHENIRIET 5K
800KMDEHE AT —)VE THE R E R G2 T\W5 T 5L, M FEED GICOHEEICE > TEEIRNEHEL L S,
S1%. ForwardE 7IVIC K BHERRITS TETH %,

Mk, EEEE. ZChinld 3 #i s COMBEN AT — XDV THNRIAERN S, GIC DHEEICFIHT 285BI DN TEEE
LTH%, 3Lt GIC OFHEZFEAMR CTH2HEMLUT TR, EELRICHI S kIS L2 b2 LTE . &
ARINCIEFFEELZOHEEICHIHTE %5, L L, RENE WD, FEENNToHEEI NS, EMEICER T %
ZALHS, FRCHIR TIRBEHT %, BMEIROZ(L AT 2 HH 2R < olicid, BMEEZELT5 M, EMEO D
B RZITS R EDBIOTFEULNIREEA S5, iz, BN X > TR EENIEFICHE . Hilfo 7
VISR B 2 HEE T A ICIEREN K E VW, TR EZRANTELEND 5,

P — R MY, TR, MRS, MT IS5
Keywords: geoelectiric field, induction, geomagnetically induced current, MT response
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MT s e — A7 4 —)UR _ o
Magnetotelluric method and the source field with finite wave number

/NIT ERE
OGAWA, Yasud*

PR TR AL AT > 2 —

olcanic Fluid Research Center, Tokyo Institute of Technology

MT (magneto-tellurid HIEHHE TIAMID L~ > M LORSEOHIZEOIHICIE MbN, T 3 JeHiEh L —
FUICHRNTCE BICETHE> TV B, MT DY —ABEH T & LTIRESN TS, L LMD Y — XAV
EOWERHOBAICE. BHEORE LTERENS A Y E—R YR (20 BAHEE NS R L () &, Hi
RSB B 20 5, WAIIT, B LR o A IR RO B DY — AW A 3B A1C DT
AT B & FHEEBGE L TR E NB REMEESU R0 7 RSN, (GBI 5 HIIC A 7 A& h %, &

Te I S S BRI . Z DAY pild 12720 FEE LB EL KB,
FEROD T IO AU RE R T8 b iz MT Bl 7 — 2DV Td, LEa—9%,

F—U— R MT V—ATr—J)LF
Keywords: magnetotelluric method, source field
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B E AR O MR MINAS & © JE—Fk « IEF TR OR .
Electromagnetically coupled system between non-uniformly and anisotropically conduct-
ing inner earth and upper atmosphere

)1 Bk
YOSHIKAWA, Akimasa! *

PIUNRZAEBR TR AR Y - BER Y 2 —
lnternational Center for Space Science and Education, Kyushu University

lectromagnetically coupled system between upper atmosphere and inner earth, is discussed. It is well known that upper a
mosphere and inner earth system is electromagnetically coupled across very small conducting atmospheric region, which mea
'primary’ induced electric field produced by the mutual coupling is almost inductive (divergence free). However if the conductiv-
ity distribution is inhomogeneous, 'secondary’ polarization (curl-free) electric field can be produced at the region of conductivity
gradient. In the ionosphere, non-uniform Hall conductivity distribution induces the Hall polarization field, which becomes cause
of current concentration and potential deformation by the Cowling effect. Formation of Cowling channel is one of the most
important and peculiar nature of weakly ionized system under strongly background magnetic field distribution.

In this presentation, we will introduce basic feature of electrodynamics at the non-uniform and anisotropically conducting
ionosphere, and will discuss a possible electromagnetic coupling mechanism when the telluric conductivity distribution is non-
uniform and anisotropic.

ST — B AR, M, RS AR
Keywords: ionospheric current, telluric current, electromagnetically coupled system
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WiURIC K 2 HIERNBRERGEAE D AR _ .
The distribution of the internal geomagnetic field during a magnetic storm

AR BRI 2
IWASHITA, Kodai'* ; TOH, Hiroak?

VIR A IEEBEBEANTIERY, 2 HURS R AR AR B2 I LR e b g S L S R & > 2 —
!Graduate School of Science, Kyoto Universttata Analysis Center for Geomagnetism and Space Magnetism,

WAUR IRF O TRII U 7215 7 — 2 2 -V T AURT Vo v VDD A8z RS Z N SHIBRNERICTHRN %
BIMEHEE T %o

TR E N B WAURIC I, 2SO E DKRGOBEAM LR LIZE 00 NS %5, TEthBkid, T Okkx
SRONEREZ BRI L. ED XS HIGEZRTDIES S5 D,

SN, R L UTORBRD, FRBEAURD & 5 O U, ED L SV OBEERZ(ES 27, BRimim
R & BRI B ER IS O = o e I AR H 3R O — R 2 > CE BRI RS o 7o, BRIFRABIBURR T,
i Y B RFE N TV B I ST RO BB 7 — 2 21 U, 2N TN OEELBI S BRI O N
Woritets . o, ZJUTEMGERR T, BRIEFRMBIBURR TROTINEA D ARBORZ L2 v, 1 5UR
DEICHIBRNERICHAE S N2 B ik, E8(Ed 2,

COWIZETIE, FERHAUE DB IR AT D & OREFEERMRN D 0. KD LD 5B AIER D EE SR
JEZHEET B E VS T BINEZ N5,

F—T— R iFEER, #AUR
Keywords: induced current, magnetic storm

1/1



Japan Geoscience Union Meeting 2014 0/0)

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

Union

MI1S28-08 215313 FFR:5 H 1 H 11:00-11:15

Fr VA N—=LFEEEEICEIE LD ?
Why did the Carrington storm recover very rapidly?

RESE FRHE 1 5 i fh 2 5 Pyl fERGE °
KEIKA, Kunihiro* ; EBIHARA, Yusuké ; KATAOKA, Ryuho?

U EREE R IEREREITFEAT, 2 sUERRSALEAZ RN, 3 BN AT
1Solar-Terrestrial Environment Laboratory, Nagoya UniveréiBesearch Institute for Sustainable Humanosphere, Kyoto Uni-
versity,>National Institute of Polar Research

18594E 9 A 2 HICHAE L F v U v b UEEAUREIE. Z ORI & FERIEZNZE N L RFEPEIEHE T 850 nT. 9
400 NT/hEMDTREY, ERHBGZBIHAETHIZTICE EE5FEEHICE RN, EERIEZA Y RORIAX
4 T 1000 nT/hL E, 1 BFRPEEMETE 300 nT/hEL FISiE Uiz, 20 il X O 21 R gIEEIC B E Nz BERREGUR S
DI I AU IS EER B R DK Z 0,

EURDFGEX ., KPFEEE DR, BEMMSE DR E I PMEICKE MKET 35T, EUHEORIEIZHIERNER
WAETOYE IO A, FHC TSI AR ERBDEEE T ab ANEELEEZHS , ChETRBEINTVWS ot
AL LT, (L) BRSNS K BEZRA 4 > OmME b, (2) 44 OB ENADF . (3) EMIC i) & OFHELER
IS By FAEEIC K 2 KANDIEDIAR, R ENMRIBEIN TS, £z, (4) b LIEKURD ¥ — 7 IR0 TR EH)
EAZBIC T U, KBS R R OBEMRIC X W AR OBIEN L D# k3 EEZENTS,

AFHHE T, KBGET— XD AT A e E KRAUR (Dst minimum<-200 nT) OEEHICEH L. KGRV ST X —X%
& Dstfa#i e OB Z /R BurtonfRERRIZEIET % C & T, KEpEEEAENICEES 5 1 A i e Tl [I1E 2 3
HTEZHEIDHFET S, £z, BRRHUIEDOA THET 5 -DICHBRIERA 4 V&, N AHEERDORT
AT % 7o DI B EMIC BTGB D)L X . BB R EIRO 2D H TR T 2 72 DI B KRB =21k,
EEFNFNREL S, ZOLET. v UV UAXRY RO K S HHEEREAE O BIEM TS EN TR RE LSS
M, EORERZAHAIREIIEHR, dxbbil FREGRHZEHZ/EO T T AT S0 idEmd %,

F—T— R U Y b YARY b, ERHRAE, BRI, R H, SRR, 20 R
Keywords: The Carrington event, Geomagnetically induced currents (GICs), Ring current, Magnetopause current, Interplanetar
shocks, Coronal mass ejections (CMES)
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HEE OB S —H SR L (SO DG _
Consideration of geomagnetically induced currents — a case of geomagnetic sudden cor
mencement(SC)

SRR B Tse 2
ARAKI, Tohru* ; SHINBORI, Atsuk?

P E Rt IR, 2 SOREAF RS
IPolar Research Institute of ChirfRISH, Kyoto University

Siscoe et al. (1968), Hifg<EUAZME (SO @ H ki A H & KFEE)T Pd & OBfRZ, AH=fgkA (/ Pd
CARGE L, FEERANICELBIRE K Z22RTz. 2T, &, KRBE & EOMAFERICED 2 %8 (1-20M2Z2E%) T,
g I FAEERRIRARL, 1L5WbNE. R4, [SCicid, FEBHRMICETT X 5> TEbNk
N, ZOBEFEBEBRNROIRIIEE 5> T2, T TR, 5D SCETFIVD R TOYFNELZEDTZ N,

SC(HERSD) I DN RN 2 Bked % &, SCOEELEGD, (KA TEBT 2 BEELRES N (DL £ 529) &, @RET
KEWV 279V AKEE (DPpi+ DPmi &£ 9) OEFICK > TS EAMS. pild, B#ID/IVA (preliminary impulse
Z, mild, 5l&HIFVUVA (mainimpulseyr £ 9. DL O T 2 ERI. MEAEEMRIC L X N5 % B 5 7E
i (MC) TH D . DPIZIE, JEMHCTE> THE U ZIRHIFRER (FAC) &, ZHIC X2 EHEEER (IC) ICXk > TIEbNS.
L7el> T, SCHOFBEEFHAZELJHEERE LTI, MC.FAC.ICOD 3fiiE# z QA 50, FACIE, ZIFrIt/
RN BDT, HDZEICEHT ZRHIMHETE 5.

T XK & AR OBLULEEZ R ON 5, MC OFEERITERE & HERNEROm Ficimnsg. i EGE,
BRNEBAESERIC K > TlD 5N, BEEFEERICK > THOHOLNZ D, DLIFICHT 2FEEFRIRIE. KELK
WELTERWTHAS. DPEZIES IC OFFEE R, HERNIOARICH NSNS, DPIFIFZFNICXbEINS.

HAMEORETOH & D O SCHRIEIX, S8hLTW T, H XS, DIFRKICKS. —F, BEWNEBEHE iz S
ZC, MG A D 3% —XD FACIC K % IC DFEE LT 2 Zzsl e % &, R D 8hLT LTI B E LA M
KNS ENS. DF D, B EFEOMRIE KLU T, ShLTHETHIE NS SC(H)I&, ICICE FACICE X
NZVWDLBTHH., hD, TNICFFEERERE AT EZ LGV EEZI LN,

TOE ST, SCORRE LT A L IRBIROFRD, FHEBRLNROELICHEICK S,

F—U— R HEAZE L (SO | SR, SRR, MXUE S ERR, DL/DP &
Keywords: sudden commencement, induced current, ionospheric current,, magnetopause current, DL/DP-field
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iR GRS I B % YE ] 1] DP 225 ) _ _
Quasi-periodic DP2 fluctuations in the geomagnetically induced currents

Gt SR 1 EE 2 R TS T i vhi
KIKUCHI, Takashi* ; WATARI, Shinich? ; HASHIMOTO, Kumiko® ; EBIHARA, Yusuke!

D R R K HERERES AT, 2 [SHOE S ITIeRS, 5 S mERRRE, 4 ST A STl
!Solar-Terrestrial Environment Laboratof\ational Institute of Information and Communications Technoldéybi Interna-
tional University,*Research Institute for Sustainable Humanosphere

GIC(Geomagnetically induced curretdifiig & FEdtak 7> Bx ORFRIZMIC X 2 FEEFR E BRI N TV B D, JtiEET
HIE & Ntz GIC A HPERL Y By & KWAHBIRERIC H % T & A Watari et al. [Space Weather 2008k O /RE Nz, — /.
GICICHZLRFHZA(LDH S T ENVHE SN, KIFHMESH D877 321 THZEERFHZA (L § 2 BEEERO Y X —
I T b 2 nJHEMEDERT & 117z [Braendlein et al., JGR 2012]Braendlein et al. [JGR 2012§. Kikuchi and Araki[JATP
1979] W24 L 7z Earth-ionosphere waveguide(ENBD7 /)L 7z SH LT, GIC A TMO &— RS S 2 A ER Th %
ATREMEZ R LTz KAL979ET VI K B &, TMO E— RO HERAHIMI SR & EHEERZ DR\ T D, HifiE
TG EHHEEROY 2 — VB L HETENTES, LH L, KAL979ET VS EHIREDERE ZRE L T\ 5728
12, TMO &— RV EHE TIRAEE S Meilt 3 2B O@IE R BIR 2 R L TV 50, EEROBEEE B GIC
WFHEEHERTH O, WEEHBERD TMO E— FEOHHERTHET 20 E 3 hNIRETH > Tz, COREZERT %
7z8IC, Kikuchi[JGR 20143 A IR EAZXERFERRZ @ H LT, TMO T— RN EBEE S REORZ# DR UIERT 5 C
LICK DEFHNER# & & HITHINL, 185 10 R O EEE > TR EE & i e ERZRT e 2R L
Too AWIZETIE. 20064F 12 A 14 HICFEA: U 7o KRR O JE BB ELIN 9 % DP2 RSB E S GIC Z it L.
Kikuchi[JGR 2014]®D MIG(magnetosphere-ionosphere-groufiie 7 /L AVRT K S 1c, MEAED S Mk EEEE & 51
TR BRMEANRAT ZEROYD X—2 & LTS GIC ZHIfRTE S T L B/RT, fi#tht L7z DP2Z 83 20064 12 H
14 H 21 — 23UT ORI THA L. B 405 O//E Y © v M ETR EEIOIRIIZ > 7z, EEIOIRHNIE IMF O JF HH#iR
FHic R Uy RIFACSEHIZ 1 RIS J1ER7ER) & R2FACSHAS FIC R IE R HEE N AT % T & THAE L 7 [Kikuchi et al.,
JGR 2010] EEJMREHIE. ‘FEIICALE T 2 HLHEE (Para Tunka, Memambetsu, Kakiok@)thfigi D 5oy OHRH) & -HHEY
ICH O, EEEEERDEHEED S PR O EREE Z R TRENTRA LI L Z2/RLTWD, —7, JLEETHEE N
GIC [FH A E IS D 7 L IEFEAICH D, Lie> T, REEEIE L IEMHBICH 5 2 E DAL MR o Tzs TORE
&, R GIC Al R A BRSSO TMO £ — RO Z#H L THIRINIRA T 5 U Z—V&EIRE HET T EMNT
TBHTLZRLTWD, o, WD S X TEIRMNIRN S MIG [RER RN BIFUCHERET 5 2 L Z2/RL TV 5,

U — R IR, TR D R, Al x v b, MU SRS TMO E— i

Keywords: midlatitude geomagnetically induced current, midlatitude D-component magnetic field, equatorial electrojet, TMO
Earth-ionosphere waveguide mode
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KB RICET B A—3—T L7 OFFaHIIEE
Statistical properties of superflares on solar-type stars

A A2 by SRl PRt 2 B K 2 B AR 2 R BGE 3 B B ORIE 2 SR —RK 2
MAEHARA, Hiroyukil* : SHIBAYAMA, Takuya2 : NOTSU, Yut& : NOTSU, Shotad; HONDA, Satoshi : NOGAMI, Daisak(?
: SHIBATA, Kazunar?

VHRURAE, 2 R, 3 SN
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Extreme value statistics analysis of the auroral electrojet indices

FHRE HER 5 ORE BRA T R {2
NAKAMURA, Masao™* ; YONEDA, Asatd ; TSUBOUCHI, Ker?

VRBRIFAZR S, 2 RETT IR

1Osaka Prefecture Universi§Tokyo Institute of Technology

The worst space environment phenomena have a possibility of damaging electric transmission grids due to large induce
currents on the earth and causing satellite anomalies due to increased high energy plasma on satellite orbits. Therefore a statisti
study of the worst substorm events is important. For the study, we utilize extreme value statistics, which focus on the statistica
behavior in the tail of a distribution. We analyze the one-minute values of the auroral indices (AE, AU, AL) in 1996-2012.
These indices are derived from geomagnetic variations in the horizontal component observed at twelve observatories along tt
auroral zone in the northern hemisphere. The AU and AL indices are the uppermost and lowermost envelopes of the superpos
horizontal component perturbations, and are thought to represent the maximum eastward and westward electrojet currents o\
the auroral zone, respectively. The AE index is defined by the separation between the upper and lower envelopes (AE=AU-AL
and commonly used as an index of the aurora activity. As a result of the analysis, we can estimate the upper limit of AU and the
lower limit of AL, which suggests the maximum strengths of the eastward and westward electrojet currents. However, it is found
that the AE index is not suitable for the extreme value statistics analysis, because it is a combined index. The largest values «
AE are not generated by a single process and do not show a simple extreme value distribution.
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Statistical estimations of geomagnetic disturbances at Kakioka, Memambetsu and Kanoy
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Analysis of geomagnetically induced current measured in Japan
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Global MHD simulation of the magnetospheric response to large and sudden enhance
ment of the solar wind dynamic pressure
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A large and sudden enhancement of the dynamic pressure in the solar wind generates a geomagnetic sudden commencern
(SC). The magnetic field variation of SC at auroral latitudes shows a bipolar change which consists of preliminary impulse (PI)
and main impulse (MI). Fujita et al. [2003a, 2003b] reproduced the PI/MI magnetic field variation using a magnetosphere-
ionosphere coupling simulation and clarified the fundamental mechanisms. Interestingly, Araki et al. [1997] reported an anoma
lously large-amplitude SC of more than 200 nT with an unusually spiky waveform at low latitude, which occurred when the
magnetopause was pushed inside geostationary orbit. Such a super SC is the target of this study. We investigate the larc
amplitude SC at auroral latitudes when a large solar wind dynamic pressure impinges on the magnetosphere using a newly d
veloped magnetosphere-ionosphere coupling simulation which has advanced robustness. We simulate two SC events of dynar
pressure enhancement of 16 times larger than the standard value, caused by the density enhancement and velocity enhancen
respectively. As an initial result of the comparison with the SC events, it is found that magnetic field variation of PI/Ml is larger
and sharper in the case of velocity rise than the case of density rise. It is therefore suggested that high-speed solar wind may
needed to create large and sharp SC. It is also found that a magnetic field variation similar to so-called Psc appears after PI/\
only in the case of velocity rise. When the high-speed solar wind impinges on magnetosphere, vortices are repeatedly formed
the equatorial magnetopause, probably due to the K-H instability. It seems that the high pressure of the vortices play an essent
role as a current generator to drive the field-aligned currents and the magnetic field oscillation. In this presentation, we discus
the mechanisms of super SC in more detail, combining the other interesting simulation results.
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