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RBHFOBIZBRONTBY, LZ L oBlillzHAER
TV LERDH 5.

T/, 20X REFENRIROMICOBANET VE
IRETL2RMAMHS L L BOLNTV S, FlZE, 5 TE20
KEBRAT—=NVTIE1077-107" T OWEEBEM S LT
b, ZDEIBREGAT VOIS FET T OME
B A R B ST Bd b OICEE 2 2
729, SFEO N AER RN OMR, REIHY
DFMNFATIC R Y, FRC T2 2 71300 L% 2
B3 h. Vv bAEMEIASERTLIEIICRo L,
Yy bOFIMNIMHEONEREICET, ThbLSTED
W FATIC > TR EEZBNL. EE, w220
FIaE Y = v MG TFEBEIATICR > TWD 2 L8
HWIhTnwab,

B, FTENIGE LEGRRICR 28 TEORE R
A — VO E RIEEEEICIREED TEMR ST 5720
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2, FUREHETIEH 2HEDOKRKE 2 A7 — VOO
PHEELTWEEEZOND., EBEWLONDOFBEDE
MTROI~ITOHRVESE GBI TS, 207
W, TOFEbY OREEMEICD D LRERCEY L
L, 2OXI) RN THREANCEIEY 2y MHPBEENS
LEzohA.

b. MM v b

Fee DHUTRNICDH B SS43370> S DHEMIFHH Y = v b
TITHERRABM SN TWBDOT, PWHIRREIZ A2 ) S H
2o TWh, BEIEEFNVDY = v + ORIREE LG
DUARETHY, SM33DY = v FDHE GEHD26%)
FHoRHMTESL, LadToT, ZORKICEHLTIX
GDOLIAMPEETVIBHETH LY, Ridbdb.
c. HMERHIFE v b

AGNY =z v b, ZHRNY v b, GRBY = v b % EOMN
Yz MIOWTIZRICENM S s gty v 7 a b
OV TTH D B S N vwo T, Yoy ol
REEZHEWNT IR L . FODEFTVORUMS
BiEt3 52 EIETET, MRNET IV EBIHEET VO
HLTW5,

BlziE, AGNVzy bHAF Y - BT TIFTAINLT
ETVWELOH, BT - BETTIAroME I TV
DOPEZRPICHREINRTV RV, DL I 5 AGN
Vv MIET - BETFTIAILOESL I EIRBIN
TV RSP ZFEZ v, W2, BT - BETS
FTAR GO THBPB SN2 word Lk,

7272, MBTD T = v + OFHFARAT 3T O 5 22 18 43 D 76
WA RLE Ty MIPEEEEZ L TWDEHICHZS
[22]. ZHIFAHNETVCHRICHBTE, ATt
NEMTH D LIRS, F72, HORARICIFER
TN A IVIROEESE A D 5 2 & &R % Bl o B G R
MR D H 5 [23, 24].

GRB Vx v MZowTidu—L ¥ RF2H1000D 8
Y =y P THEHEEZOLNTEBY, ZONEEEIE
—RRTIR VR, EBE, GRBORAEREEZ ShTw
LEREOmE, wTFROAGKRTIER, BT, &
AEOMNZ =2 — M) ) OFA - BINOEERELEZ S
VEND 5.

4.3.5 BRADETIVOERINBEESEDOES

ZZTIE, MERDETNVTHARN Y = v 2T 2
B IR SN EHIZ O W TR S,
(UMHD ¥ = v b Dfaffe etk

9, WRIEFT NV TFRINL FLREO RSB
Lt Ens Yoy bofEZzFEHTBL. Y2y bD
BREY =y PORBORIICL Y KEL LD, RO
HEREGELTYzy OB OAIZ L VIUET 285613
Tz v ORI BRI IR GEAR zoc R3? & %0 5. PR
BZoWTRRIZEBM) 245, SHIBHILTwE L)
ZHLDRAARD 5 5 TIRITIF P RIZIR & K250 0 7%
V. Yy MEZFOMEOEIIEIETFATICHEET . bbb
AAZOMBEDEEIY v F OWICOPEICHRTIEE
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WCRE W, Yoy MIMICHE TR Mo bk R
ETHEELTWAD, Yy AR 5K Tldf
BHERES—EROTIIEALHIEIIRZ R kA, F
72, FOEBTORSIEY = v FOEEHIA L 1 ITEE 2
FEATVEGDAREROEEZONSL., Yy MEZD
RO FVEH L DIOEE2Z T RO EHT L2 & ichk
A, Yz v FOXEIZIESIROEEN (bow shock) 25 5.

XC, ZOXH)REE2 LDV y MIREIEET S
CENTEBLDTHAIH . TOWPHRMITZY —k—IR
BEEIF LARETH D L) ICBbns., T2, FHEL
OBERMMTIITZIVE ¥ - AV LRIV REEEICHT TR
RETH L., EBRBNEINSE v MIZD XD aA%ENE
DENLOPS L., Zhed /vy MIY =y ol
HZ DL DODRREY (episodic) THD72DIEHH) M. V—
Y= VAL EERF VI ARER RN D Y THH 5 L
WKz oNnbEEZ 5N TWw5[25].

CDEHHEMHD Vv b DEFEDOEEME B L
T, MHD B I 2L —Ya ydfFbhThY, Yo
FOMRBEBE 2 EXARB IR TwB[26]. 2 b
Vv by VEHWHTLEONITELZWHS LTI V.
LAaL, 2oL HRHFLRERISH LTKRE REROMEE
BT RO Mg M 0 E B3R 312, BEENED
M ZEBEREME LTH5ATLEoTwAD., T TS
MEDOETEZEZTBLT, FLMEIALDT I ATDOH
MLBEREMELTHGZTLE) Lk, HR—HLZ
P d o TuRy (FEiZYzy b OREEEIZZ O
BrHOT T A< OB T 5). 512, BAEM
LS TVBHNHRNY = v M2 TIEMEN RN
MHD # w2 0823 5 [27,28]. 4%, HIF&ERY MHD
ORREHIFHE & Bl L ORI X 2B UETH A .
(2)o [HE

MHD E#HHEIZ & 2 EWHEAITD L 525, Y=y b
ORI HE TR T AN X - Ll L X — %
Dlto 1T 1BEICEZLEZLNS, LIL, AGNY v
t OBITIRRES = AV F— BT AV F— 1R TIE
FIRE W (0«1) LFHlishTWBE[29]. iy =y
FOo HHEELTHLNT VA,

L2, b LB v /30 & 5 ICBEI 2SR5
THWTWA ETHIE, o B¥RIESEBIIIZEY. &
HZ0E, Vv FOEHRTICERY a4 v a v EILX
DR T AN F—PET AV F =R EE) T AL F— (TR
ENTVBEDOND L\,
(3)AHxFER I MHD ¥ = v b DRE

AGNYzxv b, GRBVz vy bRl TIEE—L Y YR
THABET25HEICDEL VWD, 20X ZEmED
Tz v b OMEISRERIE T IV CTEBRIEES & v ) FEARE
RED D 5.

I FE TRz X912 GEMXERY) MED Y= v MET
VTIEY 2y PORMHEEIZY = v b OBTO AN BED
F7o—MEREICRLEINTWS, IhEMMNwN
Vv MIUTIED S L, HIGGEE T #3511
NIV S TR 2R Y 2y POMRICICZ T
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BabhnwZeilhd, BLELETIS Yy 72 R—VORAER
5 L7 RE) D7 7 T — HEORAEIILHED50% TH
5. T b volllg#EETco—L Y RIS B2 5%
AOYVy b2EETH2OEMLWEEZ 5N, [T
LTTFG9 I R=NV(I =TT I7RK=IV)TIETIv 7 K—
NVEDDDONVRBTHET 256, 79 v 7 —VoOF
WORETHHPBIIEET (7L, 7IvrFk—E
W UGB OBEDR), FOMEIZITE A EBHIZRS.
LHL, 2L Bh—T5 v 7R = VORFELE L I2IE
ETOWE - A NVF— [P T T v 7 R— VoL
DA LAEE) - (B TE Vv &) Figk A sl —z v
THB—AFIET 5. ZHIFZEROFI X9 ) 5h% (frame
dragging effect) &\ R —BARR TR R S E F
Nbb0T, ZOREZERT 5 7DITIE—BAN G

MHD (GRMHD) % i\ % %203 5.

GRMHD O # Flamd mifG S5 1 X DS h, iz
WHEZHFOBHBRITERENDLZ EPFRERTWD
[30,31]. L2 L, FEAHxtamity e  Bam & RIS 2 RS
MEET HLENDHY, ZZETEOTHR-E LM
Wil 2455 0 Lv. %2 T GRMHD O JEE % Bl
Salb—YavhWEELES. GRMHD Y2l —v 3 v
3/ME, SEH, T (1998) 12 & B # LW DRI & 2%
ELTIREZLS DI NV=FICENfTbNE LI ko7
[32-41]. L2°L, TGN Y = v bOEBICKD) L7
FHREHRIE V. SHIEHERERN Y =y PR T 512
FREEZONTOLRWHIRENLELRZ L ZRLTWAHE
WA 5. Bz, BAEDOGRMHD ¥ 2L —3 3 Tl
EREPUTE T & v ) B GRMHD 2 v CTwb., ARO
BERAEIEZRY AN EMWEA) a2 7T a itk Vo
PSS ST SNSRI Y = v PR ENE Db
L, EB, EFICHEINIET 279y 7 F— VDT
WV TR L WA P20 B AR I 2 o5 & 370 %
Rizkha#Eichroh, 207208 hoHAIEICE
DBRLY 2y F2RETAHIENGRMED X 2 L —
TavIZEDRENTVS[38](R6). ZDOR, K FATRH
BAEREIER) 3437 a vdSiEIh, Yy FED
DL HBELZ DD L. T2, BRI
¥a VX DB S NMRER T T A= Tl b B
X5 TLAIETT, ZORMRIMY ANLUENDS.
(OREZITE 7V OBEEN Aok EE

SFT, HEHETOICY 2y PO 2SI LT X
2. L2L, WTFIIZE X EDEFIVHIE LW 3Ry
WIEBENC X D M S h A2 REMETH 5. BUE, WHIC
L BMAEETNELFTLHMWERIZIZSADDN, £
NEPRED T L EDIE %R\, 5%, BIIMIZ AGN-X Hid
BR - GRB R EOLMOM - AHMNHY = v MITD
WTOHBRARE HIHESLZ LA s S, [, W%
RAEOH 2 W2 THEIICBIIE R B L T LED
HbHI.
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(b)

t =

S. Koide and K. Shibata
110.874
S 2.00

.00

—2.00

—4.00

—6.00

6 FEIERCAETD (RAEBGZAEEHEN0.95XDAEEHELIEFD) 77 v VA ILOBEBEICERIN—THH 31HED GRMHD
HEYI1L— 3 R ([38] &WEE#H). (a)t=0 (b)t=110.87s. 2T, rs=rg/c BEBOBEA, 3 7S5y 7Kk—ILDY 2
TIIDINERTHD. RROBEVWEFIZT 7y 7A—HTFEOADE, BRI IJEEOREEERT. BVERREIRTE, £
i 7 X<vDRE, BRETIXATOEERELRLTWS. HORSEFERLEDA r=rs ICA- EERIL—TOEIEER
BT, FEAELEOBRERBOMBEORE RS 77 —RE (HEEDRE) (CLWE5A5. DI IHEBEBEABICED, ZRETNIEIL
TILOFEBICHE VW TEEDEZTYRMRICEWRRICH LU SN, BRMWBROBSEFS2RICE £, ZOBRTEICLEKENE
EEARL, Y1y bERT S, 2O EE, MRNBARAOESBIIRFTICAY, BRUIX I a PRIV TORREE>TY
3. BEOGRMHD X 2L —2 a3 TREREEOELTVWANDT, ARD) ICRSNZ2EREIBENEHDTH S.

FEY v POXGBER - EEICET S
1= E

DE, FHYzy boBl L 20k % EHT 5 L HfFR
NTVBABERITET NV ERA LT, FHY = v MIZFoft
2 RIRY B B W TR R EZE 2 o T 2 0 FEMEAT
H5.

(DY =y MEHLREASEDHEIB O 75 X~ O fi 8
BT B HE o TWE, ZOAEHEDT]
EWEICIVERT T v 7 F— VAR ER RN
BKENBETHAS. T220RERETEPLRED
T TENZANF DI, BEMNELED
HEEEZ XX TV 5.

(2)Y =y MM S, 2 CHBYE (SRR
Wl L) ZELSEL. ZOHBIIC L - CTRHEME
EOMEIFEZ 5 REED D 5.

(Vv NIFFHOT A ZEML, Hiks 2RO
EERDHEEDTD 5.

BlziE, AGN V= v MIFATFEORSITH7zoT
U ZEH 2 ), TORBICEEE 52 TWwb EEZ
SNB. STRND SS433 Y = v MBI W50 DI
EEZLIEDORELZEZTVALI LB IR TWAS.
$72, BBREDORMTORBEY = v FPEMH DT EO
BIIKELHEEZEZTW5,

G, FHYzy P EBRBEOMEMEMLR EFHEY 2 v b
ENLFHOEMOBREIPASL N> T & Bbh
5.

4.3.6
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