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- -0.41 041 1.24 2.0 -1.24 -0. ¥ 2 2.0
X/Si p/meNo x/Si Jz/cNo
>
TR -10 0 10 x/S,
X 4-3-2: BEREIA (F) CRESHCRE /2B oA () Oas 22—, A4 A r—v (A48

PER) K0/ NSV CE A7 — /L O BB DS R

deformation of magnetosphere

7
8 (C) (B)
(A)
— 5 N
g . . I ".\ ’,’ . \'u A
E \ '\I '_.f T Illl |
= 4% Ya N Y/,
3 i A Y/ AN
= /A . ]
e 2 I_-* ] | A I L
B it s B
0 — - B il |
|
e solarwind || |
L___ solar winc |\ |
_2 L L i L | L il I
-14 -12 -10 -8 -6 -4 -2

distance from coil center [{x-xc)/Si]

¥ 4-3-3: 1% 4-3-2 |ZFB1F % y=0 LTD By &1k, /7—X(A)73>6(C) I, RV ERO
SRS Z NS TR DL AR — Vi D RESDE

- 19 -



TRD/NTA—IIETHD. Tz, T — ORI T TR O EEZ T DHRID By O T
HY, %, F, ROBITENE, 7—A(A), B), ()DL EILBNTTFAVIZL > THEMSI
7% D By fi&EZ T . EAVENIREOMHROFE M TR AT e By DOZERIZ L3 RKEWN
IR CTHY, T TR ) e AR =N DIET)SNT o AT 58RI S 35, F H T
TN, A OEBFRDREZ BT REES RO —RATBN T, MO 22 b b ik &
SNDGATY, TR~ EX AR — NG DO BRETARRI 23T AR LFTIFEL, EWVWHET
bb. AFHEATIVAOREZ 2 DL, TOT7— LESCEMEREIXZOEKRIY 5 KEWo T
ZD MHD fy7e/3T7 0 AR COSEMEITE 212V, UL, BT A AT IVAEEE T HERET
DESTLD., MTIIRSZ2WD, O ZZ R biER L O CoRBEENEOMEIL, 1ZXZ
DI TOE LS DTV APRBETHL. TNHDOZEEBERINTRLIEb DA 4-3-4 |TR
kR

4=-3-4 DXF IR T INTA A R KO E S NSV A, A4 R A R
— RN RICED, ZTORGHEEEZTVRTIOETS. LnL, EEIT S LI T 2912,
YA 7ab L BN NESWE AL D/ NUE AR — VRS D A58 F, MHD 897237
VAR CEITBIIIBIET . 01D ZDOFIR CTILE - EAA L D TH AT IV ADZEHN
EUD. 2K TRFTRNCER D BENEL, ZOR SRR ELNREAET D, ZOESHICLY,
FTOHRIT IO ET DAL BB BRI TEIEBOINETED. $7bb, A48 0B L -
THBOICEEEZ T HZ L1205, RIS, B RTE O MHD B2 \T70 2R T, oY
YA AR IE O JE I ORI E G SE 1L (2 2 Tl I R E R BB TND) BB SND.
ZOBBRIE, AR — NV DFE AR —NEGEE D&, JVBHEICRA 2B 20N,

(a)

A7
FEDBEZEISIL
KEMNDSDEE
TSR
(KEBR)
S, AF1EHEER)
MHD#%R

AN EFICFH>THE
\ 2115

i Ol

(b) swauaEs
\

INAE A R— VB35

A5 DEE
TSXTHR
(KIBE)

4=-3-4 /P AR = NG 7T X< FOM AT 2MEXN. () A4 DHERE
DEE. (DEFFATIVAEERLAA ORI CEM BN ELL5E .

- 20 -



— 77, BEMHESGIMP) 2B BT 5L, BKRUBIERO TP ELELT D, X AR — NV BHE
BEDOREENAF R LRI SEREDLEE DI 2 —a f RA X 4-3-5 [ 1. KBRS
TRANIIBT VT R GHE THND DT, MBRRES, & OF BAER O%E, BRI OA A4 1E
PR EOFEIRIZIB VT v ay 7 LW BB IR RSN A Z T BTG, —77,
AEIDINT, WHHEED REIVAAABMERRRES LAIENLL T OS5 E, HEREE XE il
THROND I 7B B A DN IARE I Z L SN E DI RIATH L0, KIRSNHE902, D
SELEBYE D JONZAR 5 E O AL RTINS RS LT D, TR TRV, K0/

JLimEIMF®Y)  mass density

465 279 -093 093 279 465

X/S1
4-3-5: RRMZEMNLY (v 7)) 2 7 7 A< E» L5 E DT T A~ E =AY
Z—I[X. FpRITmE IR

HEDOX AR —NEEE DA, BB EIE Tli/e, BEERICZ oL hEE A7 5
B 2R L TS, A4 EMERE JVS EW AR — /LI W CER I AR RN E D IR T
FRADDOINZONTE, SIS 2D L T ETHD. — 7, K2R/ I=b—raiiBn
T3, B R CORE SIS A 1TXY IMF 23 AR — LRGSR e — SR80, F 3B &
BT R BB D82 LD, X AR — VB O/ ClISe B B OBk & KR 7T X~ DA,
FACIAD KB AT IC SIS, LnL, 3 IRTTET VEEB 258, MM G EkBs L%
ZBD KGR T T X~ ORGSR ~D AR
ESNTZHDICARY, 77, 2 RTET LV EITES
TMAT FZA< DI ATRE ThH AT, X AR _
—UBEE IMF 7AiM EER O [
A[ED 2 RITEET N EITREE S TLHE TS
D, ZO ROV TH B EEMARENT 21TV 2.

3 WITET IRITELCIE, A4 A —1D
WG 2t > X AR — )LD — A ZHONW T
ATV R FIIal — a7 A% HNT
1To7=. IMF 23 bm& DA, K 4-3-6 [TRSH
AL KBRS X AR — VG O HAERIC X
0/NRRE BB DT RS DT . A O
I IHIER R B DF Ll T EEIC D, L ‘ ;
DL, B 4-3-T 1R ULTE 2 LD D IR 1% 4-3-6: NAT VY NRL-ET V&N
AT 5L, KRS/ NUBSEOMAEIER 3 Kooy Iab—lalffk. A4V EED
&Y, BB R A D K RO Dkl a2 —X.

Northward IMF

199

- 21 -



Northward IMF

Field lines 40

4=3-T7: 1A IMF O34 O /NG S B8 &R BG RO A BAERIZ B35 A7V R -3 3
2l —valfiR, a2 — 3B EN. HABIVKAORIEN T, fEERY AR—
IVORETIFRB LN IME 2757, 7S B Lons.

X FERIRNFEAE T HIEN DD, iU, BEKBEEE R8O A4 OEE R R LD T
BT TR FOIERFRALIKT5. —J7, KTIIRERWD, IMF Af & 0BE1E, ko
BT LT, BRBERER O T TN LA T DI DN A0 5. k& B T
THE, REBMIEE R TN O AMIE /2> TODHEIRE T T A E N EH LTV
AN — T 5. U, R BVAIBER C, OB IO DX 00 (B FERES) 2
AL, TTIRDOYW(TTREAR) NRAELIZZEEZRL TS, ZO LI IMF 25 [E4 5L, /)
PG S UBBI T AR TR & 7o i BN CLDZEMHLMNITRY, A% 5 & E A4 A — /L Tlin
ATV R AFT IV, TLTAT L A — VISR A A — IV DDA A — )V Tkl +E5
N Wz 2l —al B EITL, LFEMAR T 217,

R U7 R 2 —as TR O — R BT L2 DS, IREFHIC -5 KBS E- A T
T AR— NGO ANER D m PAXOHRIZG 2 DHE 15 RS I2L— 2 a TR
T O, HMWEE T AT 22 HWAHERD T T X< 2 —al TR Z2 IR 1500
WEEL7RY, FHEBEE IR OBLENGIET TN MPS OHEFHIIZIX, RTRYIZZE
R fREEZ B FIF TR 332 —3 a0 2725 PARMER a—RFIHNARAI R ThD. fi
8 4.1 22k _7= PARMER 2—R® 2 RIchiiz VT, BUE/ NSRS &7 T A~ i OFE B AE
R4 23 32l — 3 a fiffiT A Ts.

4-3-8 | TAF VR L0/ N 2 A TR — VR a7 T X~ i OFE BAE IR T 5
PARMER 3 R=al—allo TROLNZE IR E Az T, KGR 77X~ X5 F K
FEMRMOIEA T HEEHIT, FHRGEE A E T A8 2o A VBRI Lo ThREEH OIS/
TN ATR— NG DTS CTOD. AR LIZdD1S, A4 Fth R OB E 0 SV A
Th, MATLREE T T X135 AR — s S BAEH 352 S KRB AT S i, K
B R BRI S AU m B BRI ST S D LSBT, KBE T Jiil Tl 13508 MK
VY Wake FEIRDSE AL TUONDZEN DN,

4-3-8 DO F/3RVITIX, BB EE B AR TS 1 R ER IR A 2 N2 - b D& 7R ARG
HCIE 2 ot EEE S ENC LA e A A A iE L TRV, EUAFEOERIZ 7 1 A%y
LTV (P 7ot 2R . KAr—2D84, 16 7atAX32 ALy ROAEF 512 Fut 2%
Wz, — 05T, RFHETIT AMR BEREIC J» THR DR FE 2 Rp o8 7322 W CIE— R I
FTHBEE AL, R FPIZIE 3 FEEAD B Dk IR Z FF R RN FAEL TWDZERDMND. K
a2l —rar T, FHEITCBWTT IAYRER THLT A& (B EEE DL —NMIK
Hefl) L' DV v A R (G B T ) =2 —L, Eboh— i RHHLERI A — L
F0b/NSLAe T OFEIBIC BT I b B g 2 AR BT 5. Al O -k (RO VEER) ©
RIS E B DR — AL 72 D86 F- (A DRI D53 DI FiRZFF > TR, £z, Mg+

- 292 .



16

14

YIS,

Ol
12

ABRADRNSR

| [rsai]

R

10
10 12 14 16
XIS,
16
14
L
(2]
S~
>
12

HALVEF A
10

10 12 16

14
XIS,
X 4-3-8: KFGEDTE 1B FE (12) LRs IR 34T (Fo) & T - 5508 FE AR B o TAE R - TE IR S LD A
LR T ORET(). RITWIAERE, FIXERIREORE T

TR (7 WOV TN —RLR2 DT O 2 BORTIEER > T0D. ZOLImE G MLtz
RiAf2Rab = a AT HI8CEY, FREIROAHIN, 185 0O RE R rIREL 72
HEEBIT, A==l —Tal N TAA LB OMOEIRA Ty 7V 7 BG4 HH T
EOAMREMEZ /R 2L TET.

VNS A R— LIS E D TS X YE — LB KB ERTOE ]

fii B SR R S AT N TG &R G R E OFE AR Lo TH a7 HE 124557280
TS BE O AXEL TRESEIZ 754%/ PR (~100km)F2 £ LL_E 230 %T&ék%z%h’(
W5, MPS T, K4-3-1 OBESRIN R T39I, FENLT T AR 2179 28 CZOMG S
%?fij((@’fn/(77V~°/aV)éﬁi‘, A NEME R ORBKBE AT T A EDRFTSI TS,

- 9213 -



4.2 IR LTZIDNE, JAXA 70— 7 CHEEEIERIZBE 2R 32— a2 TR0
SINBERELTZD, Fex M PE KT N—T7TlE, ©ULAEE 7T X< IC LA ROy 7 ot
AN B Ui A2 FE i LT-. &7 VLT, fELIROZ AR —IVRE Jﬂf@ﬁ HIEEIZTT
A2 —LEESTOHAEAEL, B —2EN\TA—ZLL TELSE TG, EOJH7B5n
AEUHMICEH L. ZIKﬁMﬁT LB AT — DIk B R A5G4l L, iu‘zz GRS
B L AT I ADEE AT D720, B BIOA Al 52k 1L TR 2k 1F
T/l//::d/**/a/i{f%ﬁﬁb\“@ B,
I4 3-91%, P2l —a THROIV-ME IS 155 (f) EME S A 4 58 B (R & e IRk G) &
IZFRL TS, 4’2L/I,Ef$n§cw+ FINSNWAT — L DK EIZBWT, E BRI A
La PEDZED, W DZER AR IZENEL TENTCODF ORESIZKE P TOA A4 N8R
Si THEALL TVD). E/ SRUIRENTND IS, BEEHE 73 R E RS e S E
T, AR —NVEGREENTICE o TS, — 7, A/ SN RVITRENTZINT, /4B — A%
S LITE S TEMENRENCDBE AT > THOMRL TS, ZOLH72%E %é:%zW@&%
FITADEND, 0— DN ORGAEGE A E D LR R 5.2 BN OWCEERRIT 24T -
= BARICIE, TIRASER O 2L — (O] F21E B<L, HL B IET IR~ _R—Hl (7

injected electron injected 1on
5.08
3.05
1.02 I 02
y/Si « E— G- »
-1.02 1.02
-3.05
-5.08
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b\%é\aiﬂra:%f77x<77bxﬂa%tﬁ UL CREDBMTIFIE SN DT80, KRERBEGHBEEILKITIZEDS
72, Fl RSOV REND ITE FHE N+ KREWGA, EH A4 DT —< 580
Wi s A X L0H KELRY, X AR — VBRSO SN ijbio ZO%E, BRI TR

inject ion inject ion inject ion
S5.08
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P OB ) 22 M b L BRI & DR CA U DR ERS &, 1IC oW I AA v 2R LTk
INAT VO RRLA L2l —al a HWTAFZER A T TRY, ITFEICRDe- LB B
TEL T BRI L2 — v a R RS NS IO > TEZ. ZNENOH BT IS
AL AT IV ADKESLEENEIZOWTOE BRI LED S TWD. F-FHREEIRO
BARIZED 3 RIEZEET N DI Il — L a b ThNALINT /s TXT-.

ARRFFETIE, S HRETDHE AR — IVESGHEE N KGR 7T X~ DRER DL/ NS 2w, H
B R BRI BT D e CoNETITELN CE- A RN E DR E IS TEX DDA TH-
7o, WERBLKBEIE DA, A4 X AT IV ADNIEFICEE 2 E 2 B30, SRR E
T AT — IV OWSGREE DA, FARINIAA A EMEE R T —~ BRIV EDHE /NN T2,
AT UIEIHIFEAE RN ETFAEEIN TV, LnL, S RIOT 2 —TafE R, B2
TGN T 5120, FAUCL > TEFAF VR CTEMOBENED, fRLLTHE I A
F b REBL LT HZENFONIT o7, ZOBGIE, HEREKEORES THI/eiIcE
CTWDEBZNLDN, XAR— NG DBIERAA AR EE T —~ EROB O A A7
— B WTHRHIZa—XT7 v 7 &, BT A7 — VBB I IXE B &S 2 R ok
EZoND.

A%, H BRI S0k RS O BB R &R B O R ALAE R IC B3 D HFZE D A T
DI DT RIS, BLRE U CI, /NS & KGR 77 X~ DR BEAEHIZ O
THEETTAYEOBLEDDRELAIES NI AT IE XD 72K, ZOB R TARFIEIZZ DS
BRITHY 7oL &S T &5,

OB FERR R DA% HFFS D R BA
EsRU72dDIT, NGB E KGR 7T X~ O EAERNLR T LB T2 AT AD



BRI L OE 1 —AF VHHAAERA PN EEREEZ RIS, X AR —NVEG DA, B3GR EIX
ZEMINCRESEALT D728, ZHUTFEIE DOV v A BB BT _iofké«@é T 4t i
DRZNRTIXEB L OV A BRI NSV I NE ELLFHRTLIZIET 2L —Tailisn
TEWZEBMEENEREIND. FE - A4 O AELERICOWTHZEDE &LHEAS 1000
%57‘_&3711/%7\/7—»3’372@%%\75>‘ EETHD. HERO—FSE TR WL o2l — s

DOEGE, BWZERIFG L L~ VT A — WA [RIRE S 72378 7 VRS LR A B IR O il R
z) DIEFIZNEETHY, 2 OBREZT HL RO 2L —al T E I TOICE E68 5%
Bihhot=. UL, 2Tl 2 OBEL 7 ot A THE TEXTLENLOHM BAE A IE LS 254l
TET, v/u-ufilfi Gl > TEASINOM AR BIZIZI I~ VT A — VRS S A E 72
5.

UK T DI2012, ARFFE T 4-1 Bilid ~7= 501 @E A # - b E(AMR) & W=
TAZRIF 2l —ar Tk PARMER OB ZED TERY, BEICEDEMZRMGL T, Bl
1E, 2 IThil PARMER Z FVNCT/INME AR — U35 & K B RO A BAE S BE L 7=~ v F R
— NI TR BIGOFEMENT 2 8D TRV, (T E X AT IV AOBREBLONE - — 14
VTV T DRERE R RIREZRBRY I 3 IRGTET VORI BRI AN | St X BT,
R BER B EIRIC BT 077X IEEFBRIE B L, 1ERORFET LI Ial—a
VCIEFHA AR 7%@%&&@% HEBLOZENN 5 2 DK BT ~D 220 & Er B
itz Hig 9. SO — 2L T, BB 1T DB LA B G O FEMIRT 2385 . K5
UL T TR~ R E T DT V7 Rl L 0E K& E TR DIEE HEIL T D7e),
HIERD Z 7253 MPS 206U C IS B OB 2 s, HIERIKE D% 6, W
KB AT N v ay 7 EME I A BT R IR E DT RSN D Z ST BRSO L2 — v al i B
G THDLD, ZOMEEDESIIAAENER TSI OND. LOUARAZE THH A A —
NRE A AT —/VOFEK T, EEEEZRHE DT DA B R IVS X AR — VS
DXNENTZ, IR LB LR N E D SO 72 TEND DI LT/, K 4-3-5 1R LTS
FNTA AV A — R NE AR — VG D56, B A7 LS S BE R 2 R 2 %
Z LT ERE Lt75> <7 FZ IR =D KRG A TR, £, J0/NSWE AR — LRSS

O, B T OFE B AEE X AL T, TeLARKE RN ERE LA i DA 8
}:Lfﬁ% EHI 2l —Lalr O RLL THEON TV, 51, ZOIHRHBIZHONTO
SRR A D, T DITERAT =R LB L ORERNE YA X A~DIRLFE7 2 SN DD TR L7200,

7o, KGR &N T AR — V5 e ORI CREIFR R B AL, X AR — Vi HR
DKM IS TRESIRAFFAE R DIAEGFTOE LDV T IV AR — VI 15~ D 52 28
MEDINTIEINEND S FEF IZHLRED. S U TR R S I2 o TN LA AR — VG S 3
WILHNZREZLDBDOHLNDHD THIVUE, MPS HENHEEIZIB W TH RERBE LIFT. 2O
IIEFICEHE 2 R EB DD, ZOOMNT & mRE 7R3 2l —a T, 4-1 #iT
iR ~_72 PARMER 22— R & KRR T2 ENEEND. ZD7-DIZh, PARMER 2—RKD 71
T AW HNREECNZTE TS, Har Ba—2z AWzt RER M s L O T 2 —=2 7 % R
WHIZFE TS /T2,

§5 BERRE
(DI R SCIE (EPN FnsO a8 9 78, ERR (RS0 F6 33 1)

(1] $RATarz, AR, B HER, P EHL, SRR ERICLOMKR T 7~ AL DM
RERTA, thlﬁ(%f"*iﬁi?&%% 29 % 4 %, 369—373 H, 2008 4.

[2] Sasaki, I. Funaki, H. Yamakawa, H. Usui and H. Kojima, Numerical Analysis
of Magnetic Sail Spacecraft, 26th International Symposium on Rarefied Gas
Dynamics, AIP Conference Proceedings, Vol. 1084, 2009, pp.784-792.

[3] Y. Minami, I. Funaki, H. Yamakawa, T. Nakamura, H. Nishida, D. Sasaki, H.
Yonekura, H. Kojima and Y. Ueda, Thrust Characteristics of Magnetic Sail
Spacecraft Using Superconducting Coils, 26th International Symposium on
Rarefied Gas Dynamics, AIP Conference Proceedings, Vol. 1084, 2009, pp.

- 20 -



721-7217.

[4] I. Funaki, K. Ueno, Y. Oshio, T. Ayabe, H. Horisawa and H. Yamakawa,
Laboratory Facility for Simulating Solar Wind Sails, 26th International
Symposium on Rarefied Gas Dynamics, AIP Conference Proceedings, Vol. 1084,
2009, pp. 754-759.

[5] K. Ueno, T. Kimura, T. Ayabe, I. Funaki, H. Yamakawa and H. Horisawa,
Thrust Measurement of Pure Mgnetic Sail, TRANSACTIONS OF THE JAPAN
SOCIETY FOR AERONAUTICAL AND SPACE SCIENCES, SPACE
TECHNOLOGY JAPAN, Vol. 7, No. ists26, pp. Pb_65-Pb_69, 2009.

[6] H.Ueda, M. Okada, H. Usui, T. Muranaka, I. Shinohara, Estimation of Auroral
Environment by Electrostatic Full-particle Simulations Modeling of REIMEI
Satellite Observations, JSASS On-Line Journal Space Technology Japan, Vol.7,
No. 1sts26, pp. Pr_2_13-Pr_2_18, 2009.

(7] $RATLFZ:, A —=2, TGS, AR, BIRE, WIZE, vEFHi, 772~
(ZEDWRIE LR BRI I 1T DA A KL RO E i, B AL T im SGE,
Vol.57, No.666, pp.287-294, 2009.

[8] K. Ueno, I. Funaki, T. Kimura, H. Horisawa and H. Yamakawa, Thrust
Measurement of Pure Magnetic Sail using the Parallelogram-pendulum
Method, Journal of Propulsion and Power, Vol. 25, No. 2, pp. 536-539, 2009.

[9] H. Usui, Y. Kajimura, M. Nunami, I. Funaki, I. Shinohara, H. Yamakawa, M.
Nakamura, D. Akita and H. O. Ueda, Multi-Scale Plasma Particle Simulation
for the Development of Interplanetary Flight System, Journal of Plasma and
Fusion Research Series, Vol. 8, 2009, pp. 1569-1573.

[10] I. Funaki and H. Yamakawa, Research Status of Sail Propulsion using the
Solar Wind, EPR-P3-204, Journal of Plasma and Fusion Research Series, Vol. 8,
2009, pp. 1580-1584.

[11] Y. Kajimura, Hideyuki Usui, Masanori Nunami, Ikkoh Funaki, Iku Shinohara
and Hideki Nakashima, Numerical Study of Inflation of a Dipolar Magnetic
Field in Space by Plasma Jet Injection, Journal of Plasma and Fusion Research
Series, Vol. 8, 2009, pp. 1616-1621.

[12] H. Nishida, I. Fuanki, Y. Intatani and K. Kusano, MHD Flow Field and
Momentum Transfer Process of Magneto-Plasma Sail, EPR-P3-203, Journal of
Plasma and Fusion Research Series, Vol. 8, 2009, pp. 1574-1579.

[13] M. Nunami and K. Nishihara, “Numerical Analysis of Laser Produced Plasma
Expansion with Large Ion Larmor Radius via 3D PIC Simulation”, Journal of
Plasma and Fusion Research Series, Vol. 8, 2009, pp. 815-818.

[14] K. Ueno, I. Funaki, Imaging of Plasma Flow Around Magnetoplasma Sail in
Laboratory Experiment, EPR-P3-206, Journal of Plasma and Fusion Research
Series, Vol. 8, 2009, pp. 1585-1589.

[15] Y. Kajimura, H. Usui, I. Funaki, I. Shinohara and H. Yamakawa, Numerical
Study of an Inflation of a Dipolar Magnetic Field by Plasma Jet Injection in
Magneto Plasma Sail. ADVANCES IN APPLIED PLASMA SCIENCE, Vol.7,
2009, pp. 103-106.

[16] Y. Kajimura, H.Usui, I. Funaki, K.Ueno, M. Nunami, I. Shinohara, M.
Nakamura, H. Yamakawa, Hybrid Particle-in-cell Simulations of Magnetic Sail
in Laboratory Experiment, Journal of Propulsion and Power, Vol. 26, No. 1,
January—February, 2010, pp. 159-166.

[17] T. Moritaka, M. Nunami, H. Usui, “Development of Full Particle-In-Cell
Simulation Code with Adaptive Mesh Refinement Technique”, Journal of
Plasma and Fusion Research Series, vol. 9, pp.586-591, 2010.

[18] Toseo Moritaka, Hideyuki Usui, Masanori Nunami, Yoshihiro Kajimura Masao
Nakamura and Masaharu Matsumoto, “Full particle-in-cell simulation study

- 27 -



on magnetic inflation around a magneto plasma sail”’, IEEE Transactions on
Plasma Science, vol. 38, pp. 2219-2228, 2010.

[19] Yoshihiro KAJIMURA, Kazuma UENO, Ikkoh FUNAKI, Hideyuki USUI,
Masanori NUNAMI, Tku SHINOHARA, Masao NAKAMURA and Hiroshi
YAMAKAWA, 73D Hybrid Simulation of Pure Magnetic Sail Including
Ion-Neutral Collision Effect in Laboratory”, Transaction of Japan Society for
Aeronautical and Space Sciences Aerospace Technology Japan, Vol. 8, No.
1sts27, pp. Pb_19-Pb_25, 2010.

[20] T. Fujimoto, H. Otsu, I. Funaki and Y. Yamagiwa, MHD Analysis of the
Magnetic Diffusion Effect on Magneto Plasma Sail, Transactions of the Japan
Society for Aeronautical and Space Sciences, Vol.53, No.180, 2010, pp. 84-90.

[21] Tatsuki Matsui, Hideyuki Usui, Toseo Moritaka, Masanori Nunami, "MPI
Parallelization of PIC Simulation with Adaptive Mesh Refinement," pdp, pp.
277-281, 2011 19th International Euromicro Conference on Parallel,
Distributed and Network-Based Processing, 2011.

[22] Hideyuki Usui, Masanori Nunami, Toseo Moritaka, Tatsuki Matsui, Yohei Yagi,
A Multi-Scale Electromagnetic Particle Code with Adaptive Mesh Refinement
and Its Parallelization, International Conference on Computational Science,
June-1-3, 2011, published in Procedia Computer Science 4 (2011) 2337-2343.

[23] Toseo MORITAKA, Masanori NUNAMI, Hideyuki USUI and Tatsuki MATSUI,
“Full PIC simulation on solar wind interaction with a small scale
magnetosphere by using uniform and nested grid systems”, Journal of Plasma
and Fusion Research Special Issue, Vol. 6, 2401101, 2011.

[24] Yoshihiro Kajimura, Hideki Nakashima, “Verification of Hybrid
Particle-in-Cell Simulation Model for Advanced Plasma Propulsions: Magneto
Plasma Sail and Magnetic Nozzle for Laser Fusion Rocket”, Journal of Space
Technology and Science, Vol. 25, No. 2, 2011, pp. 34-54.

[25] Yoshihiro Kajimura, Ikkoh Funaki, Hiroyuki Nishida, Hideyuki Usui, Iku
Shinohara, Hiroshi Yamakawa, Hideki Nakashima, “Quantitative Evaluation
of Ion Kinetic Effect in Magnetic Field Inflation by Injection of Plasma Jet”,
Transactions of the Japan Society for Aeronautical and Space Sciences, Vol. 54,
No.184, 2011, pp. 90-97.

[26] & HEERE, MR —=2, [WIZ, RATAFZS, /INETE R, “Bas A VHE ST DTz D
i ET /VOMF”, BAMZET U ¥ 2, Vol.59, No.688, 2011, pp.126-131.

[27] L3 —BE, KiEmsk, MR —=, IWIZE, EH S, “BREAVOHEN FEICEE 5
SEERATZE”, HAMZETH P2 w0, Vol.59, No.692, 2011, pp.229-235.

(28] Kifimmik, BB —BE, v —=E, “YEEH MPD 77—/ Y=y 7 /L— ADIEE H R,
H A2 25 oz am L5, Vol.59, 2011, pp.70-75.

[29] fisA—32, IWNZ, KEERFHMMERKR 77X~/ VO, B AMZEFHYS
38, Vol.59, 2011, pp.342-348.

[30] Daisuke Akita, Hiroko Ueda, Iku Shinohara, Ikkoh Funaki and Hideyuki Usui,
“Magnetic Inflation of Magnetic Plasma Sail by One Component Plasma
Simulation”, Transactions of the Japan Society for Aeronautical and Space
Sciences, Aerospace Technology Japan, Vol. 8, (2011) pp. Pb_109-Pb_114.

[31] Hiroyuki Nishida, Ikkoh Funaki, Yoshifumi Inatani and Kanya Kusano,
“Discussion on Momentum Transfer Process of a Magneto-Plasma Sail”,
Journal of Propulsion and Power, Vol. 27, No. 5, 2011, pp. 1149-1153.

[32] Moritaka Toseo, Kajimura Yoshihiro, Hideyuki Usui, Masaharu Matsumoto,
Tatsuki Matsui and Iku Shinohara, “Momentum transfer processes of solar
wind plasmas in a kinetic scale artificial magnetosphere”, Physics of Plasmas
19, 032111, 2012.

[33] MAAIER, Petthy 7z, A2, vk —=, BRE, “KEMMESE BB LKA

- 28 -



JL® 2R IE Hybrid-PIC v R=alb—a”, HARZZFH - 25m SC4E, Vol.60, 2012, No.
1, pp.31-39.

[34] VaHTEZ, v —3E, KIGREFIH U HEtE S AT LAOHE) RSB 2 ERGTEIA S
Jab—var, BAMZETH A, Vol.60, 2012, pp.65-71.

[35] Yoshihiro Kajimura, Ikkoh Funaki, Masaharu Matsumoto, Iku Shinohara,
Hideyuki Usui, Kazuma Ueno, Yuya Ooshio, Hiroshi Yamakawa, “3D Hybrid
Simulation of Pure Magnetic Sail on Ion Inertial Scale in Laboratory”,
TRANSACTIONS OF THE JAPAN SOCIETY FOR AERONAUTICAL AND
SPACE SCIENCES, AEROSPACE TECHNOLOGY JAPAN, Vol. 10 (2012) No.
ists28 (ISTS Special Issue: Selected papers from the 28th International
Symposium on Space Technology and Science) p. Pb_51-Pb_57.

[36] Masaharu MATSUMOTO, Yoshihiro KAJIMURA, Hideyuki USUI, Ikkoh
FUNAKI and Iku SINOHARA, “Two-Dimensional Hybrid Particle-In-Cell
Simulation of Solar Wind Plasma Flow around Magnetic Sail”,
TRANSACTIONS OF THE JAPAN SOCIETY FOR AERONAUTICAL AND
SPACE SCIENCES, AEROSPACE TECHNOLOGY JAPAN, Vol. 10 (2012) No.
ists28 (ISTS Special Issue: Selected papers from the 28th International
Symposium on Space Technology and Science) p. Pb_43-Pb_50.

[37] Yoshihiro Kajimura, Ikkoh Funaki, Masaharu Matsumoto, Iku Shinohara,
Hideyuki Usui, Hiroshi Yamakawa, “Thrust and Attitude Evaluation of a
Magnetic Sail by 3D Hybrid PIC Code”, Journal of Propulsion and Power, Vol.
28, No. 3, May-June, 2012, pp. 652-663.

[38] Ashida, Y., Funaki, 1., Yamakawa, H., Kajimura, Y. and Kojima, H., Thrust
Evaluation of a Magnetic Sail by Flux-Tube Model, JOURNAL OF
PROPULSION AND POWER, Vol. 28, No. 3, May—June 2012, pp. 642-651.

[39] Masaharu Matsumoto, Yoshihiro Kajimura, Hideyuki Usui, Ikkoh Funaki, Tku
Shinohara, “Application of a total variation diminishing scheme to
electromagnetic hybrid particle-in-cell plasma simulation”, Computer Physics
Communications, Vol.183, Issue.10, pp. 2027-2034, 2012.

[40] K. Ueno, Y. Oshio, I. Funaki, H. Horisawa and H. Yamakawa, Thrust
Measurement of Magnetic Sail for Various Tilt Angles, Transactions of the
Japan Society for Aeronautical and Space Sciences, Aerospace Technology
Japan, Vol.10, 2012, pp. Th_13-Th_16.

[41] Y. Oshio, K. Ueno and I. Funaki, Plume Characteristics of a Quasi-steady
Magnetplasmadynamic Arcjet, IEEE Transactions on Plasma Science, Vol.40,
No. 12, 2012, pp. 3520-3527.

[42] RRiks, HASRIE, MR —sE, A HEER, IR, {AR8mEI~ 7 2y Mg m LIzE A
7 AT D ONIA Y RN 7 A 8 i BB 7 — 7 R O AR BRI, IR 7%, Vol.AT,
No.10, 2012, pp.597-604.

Q) DMMDOEIE) (i, FFE2L)

(1] FI3kses, BB, ~VTF A=k fRal —var FIEORFEF - T
TASHBEARRAA~DISH, 77 ARG 258, Vol.85, No. 9, 2009, pp.589-592.

[2] PRz, TRRFHUTI AT LRI T~V F A — LRzl —ay ], i
FEE, %5 80 %%, 85 7 %, p.0602-0605 (2011).

[8] FIfFoz, RARHA TaiE R L R MM TS AT LRSI T~ v F A7
— LRI {3 Ral—a, Vol.16, No.3, 2011.

[4] FRAIERG, BRATAFE, Mok —=, BIRE, 77X~ eA Vi A A7V MR 3=
L—ar A% — OB, FHEMZENIIER SEREAENTJERIFE B, JAXA-RM-11-019,
2012.

- 29 -



QHEBRFRFER KL O THRENFERREE
O HrAE (ERNEE 6 fF EREE 6 1F)

[1]

FIH s GRE RS, B RIRTY AT LB AT o~ Vv TF A — VR a2l —
Tar, HERERER - HIER 2R BB 2223 (SGEPSS)FK 43, Il 15 Ttk S5 16 BULET A, 2008
F£10H9H-12 H.

(2] BEEARORE KT, v VT A — ) T TR -3 — R OB LR BIHAT L AT A

(3]

[4]

(5]

6]

[7]

(8]

[9]

FRAT ~DIEH, AL 204F 4L o B IR 2 K I BRERBENT JE AT it SRR X [~ I 2 — 1
A 2 —T AT RETE | & TRIGHIER /R R AT T L - 22— AT
TPFEER R |, MR TERR FEPERE BT SET, 2008 42 8 1 6-8 H.

Hideyuki Usui (and Toseo Moritaka), “Plasma Particle Simulation on
Interactions Between an Artificial Small Magnetosphere and the Solar Wind”,
2nd international symposium on radio systems and space plasma, August
25-27, 2010, Sofia, Bulgaria.

FH e, e R 5 ) 72 7 7 A~ R Ial — 2 a W58, Plasma
conference 2011, ((FHFAADT-OD T T X~ T %7 T ZEOMMENER |13V R
DU b, BRI, 2SRUARN) AR, 2011 4F 11 H 22 H-25 H, f)I1RA7 5585,
A2, WA biEE AWz PIC v Ral—vay, STE S Rab—ral st
& FIRRINF R — V32l —ar DBUREB Y (LK 23 FE4 TR RKFAN
i BRER BEAF ZEFT AT FEAE ), IR R IR T HF v /3R, Y24 3 A 1 H.
Hideyuki Usui, T. Moritaka and JST/CREST multi-scale PIC simulation team,
Full PIC simulation on solar wind interaction with a small-scale artificial
magnetosphere, ISSS-10, July 24-Aug.1, Banff, Canada, 2011.

Hideyuki Usui, A multi-scale electromagnetic particle code with adaptive mesh
refinement and its parallelization, JIFT Workshop 2011 "The Next Stage in the
Progress of Simulation Science in Plasma Physics", NIFS, Toki, Dec. 2-3,
2011.

Hideyuki Usui and JST/CREST project team on Multi-scale particle simulation,
Plasma Particle Simulation toward the Development of Advanced Space
Propulsion, The 7th EU-Japan Joing Symposium on Plasma Processing, Nara,
Todaiji Culture center, January, 16-18, 2012.

Masao Nakamura, Hybrid Simulations for an Ion Scale Magnetosphere,
AOGS-AGU (WPGM) Joint Assembly, Resort World Convention Centre,
Singapore, 13-17 August, 2012.

[10] FAHEZ, WA TFHOEIEEZ O PIC 332l —3 gy, STE 3 3al—3a if5E

B IR NTF AT — N al—rarOBURERE CFk 23 FE4 R K
BE I ERERBEMT JEAT I TEEE ), IR R T HF v 78R, k24 23 1 H.

[11] FAFHIEZ, WA - biEE Wb F-a—R OB S I, 7 IR~ 32l —

BRI 2012, VG R EARIEET, PRk 24 429 A 12 H.

[12] H. Usui, Parallelized Adaptive Mesh Refinement Particle-In-Cell Scheme with

Dynamics Domain Decomposition, JIFT 2012, "Innovative methods in Plasma
Particle Simulations", Providence, U.S., Nov. 2-3, 2012.

@ nEEExR (ER=E 120 744 ERERE 62 71

(=
(1]

(2]

Ditk)
T ACE R ), BB —BR, KA, IhA—=2, WiES 2, WINZE, HEES
MPD 7 —27 Y = b WA T T A~ AV D EERE EER, FHAORIFRIA 1% eHS,
1D11, ALK, {lif, 2008 46 A 12-13 H.
FRAS AN, (BRI K 2) , REIAAR, MeA—32, (LR, B 77X~ AV EVICHE
% END R O BRI ARIRAT, B40RIRA N FiEs, 2A2, ALK, (IH,
2008 45 6 H 12-13 H.

- 30 -



(3]

[4]

(5]

6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

W72, AR —3E (JAXA) , BEEHEaA VAR L FHBHEE S AT L — R 77
A=AV —, 2008 FEHE 5 | [RIEEEESAMIER TR TY A, JAXA FHEREAF
FEARHER, FHAELJE, 2008 4£ 7 H 10 H.

HART IS CRBRIFAL K 2) , SR ANA 7V REHRIEOBI%E, STE #FZEATHFZE4E
BIRERr— N ar B a—T 40 Tkgete | RGeS R R A ME T V232l
— IRESC NI TR S |, RS R — & —F® L Z—, 2008 4E8 A 7 H.

A B OLE R T, AHERZ, B Z, BIRE, EatsHMaokiEzHuvies
ZhER - @ ERE 7R B RSB 12— RBRASE, HAMEES 2008 ARk RS, A F KT,
2008 49 A 20-23 H.

etz OB R T, s, WMIkBm, BIRE, AR —:E, [IW)IZ, KRG
B FHIHE I B BDRER T T A~ B AN O EBINC 0T T I E AT, HERER A -
HIER 2R A 72 (2008 4Rk F2s) |, fila ik S48 BULEL A, 2008 4 10 H 9-12 H.
HRTHE SR (RPRFST RS2, Interaction between solar wind and mini-magnetosphere
of dipolar magnetized objects, HIEREEREIA - HIER 2R & 522 (SGEPSO)IK F 2, &
Tk S AE BLEC AEE, 2008 4E 10 H 9 H-12 H.

AR B GRS RT) , BIHRIEs, Mz, RE, AMR EEHW e~ v F 27—
IVEBRLFa—ROBRBEISH, 1B 2L —ar bR axsvar ~Dli
MU —ray7, Lfrd—/ (4 HE), 20084 11H 6 H.

VAT arZs GRAERRT), FIFses, TEIRE, MR —32, BIkKEfm, R, 1INz,
FKH K, 1 E S8R S BB AEAT L O i@ U C PRI LR e A L O HEEMERE, 28
52 [l TR F A E A 2, Sl RN R A B ERR A, 2008 4 11 H 5
H-7H.

JRRA A th, (R R 72) , REAAR, fRAR—3E, IUARA B, 7 I A~ BA VDT T
~ I T DIFFARERLTTAR D R OEAERET, 1G06, 5 52 FIFH B AENES
e, IR IR ERR ST, K, 2008 4211 A 5-7 H.

P 2e AR ORAN KT, AR—3, 112, FEAE L, /NETE R, 77 X~&A
JVTEHREOHE SN B A HUEAEAT, 1G03, 55 52 [T i B A S ks, I
BB ERRS WY, RIKE, 2008 411 A 5-7 H.

etz R R, BB —BE, fivRk—sg, AHHEZ, Miksm, BRE, Wz,
~ 7R ANAE SR E EREANAT VY RRLA-F T VLD O LLlk, ik
TURDT L, FHIRZEATEBR SRR, 2009 45 1 A 19, 20 H.

Pttt 72 CRAER RS, FRoe s, R B, W2, MRk —=2, BIRE, TRHER,
AT I Ialb—arE RO AV E I REOHE ) FEN, 1R 5 -
RIS VRO b2l Tl =y F VRO A, B R AETE BB ZE AT, 2009 4
3H2H.

WAt 72 CRAER R, R —32, FFRsEs, BIRE, WIKEffm, AR, 1)1z,
B K, R 77X~ ANTHODID T T A~ MEEHT X D165 8 B O Sl fig
BT, 2 49 [EILZE R B - R S, nU Y — LR T LRI, 2009423 H 5 H,
6 H.

AR —=2(JAXA), FRA ., JERINAL, P2, (LRGSR, a7 7X~EAL0
BT TR~V 2l —val, Sl 20 AEFEERE S VRVT L, 17-C-2-4, 4R
K, 200943 A 17 H~19 H.

A B (R RHEIFZERT) , e, A, BIRE, BIEFIEREE i)
~VNVF R — VR a—ROR%E, HAYEYS 5§ 64 [IFRKE, SLEKRT,
2009 4 3 H 27 H.

PE 2 (R TR, iR —38, fae 05 30, BEpsEth, KRB EA R L7 Hed
AT LD BERETCARENT, B AR E 64 IR KRS, SLEKT, 2009 43 A
28 H.

FIses R RT:) , BORRIITS AT BRI AT To~ VT A — VRl o3l



[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

—ay, AARME S 5 64 BUERORSS, NLHORT:, 2009 453 H 30 H.
Pettir 7z R R, B8 —BE, ik —=, BIRE, AR, MKEMm, HAHE
K, N, 3 e A7 VyRa—R&E RS AVl ESEZSR o £ fEfidsT, B
AWUZETFH PR 40 B BE RS K OGRS (L), 846, 2009 4-4 A 9-10 H.
FIH e 2 (7 K50, WA I 22, TR B, IRE, K KE, A —=2, TR,
Wz, ST, FRNODO T TSI L2/ NN TR D R 7 v A,
A AR IR B G 2009 K2, HikAVE [HEESEYS, 200945 H 16 H-21
H.

EHE#B A (JAXA), MHSEE, BIRE, AHEZ, FHEERE S 7X@ ~o0
Nested Grid O 5}, 1A01, 5 53 [AIFH B A HrE A G =, FHERT, 2009
F9H9H.

WAttt 72 CRAER RS, FIRoe s, AR —3E, IRE, WIKEfm, AR, 1)1z,
R T IR AN THWONE T TASIEFIZ LD E IR D 3 W AT VR
bzl —yal, § 53 RIFHBMAEINESHHES, FHERT, 2009 429 H 9
H-11 H.

KRR GRIER), LB —BE, vk —32, B EA /L ORKUE A B O EERAAFE,
% 53 [T H AR AR S, 1K08, FUEBRSE, 2009 429 H 9-11 H.

R BRI, A —E, KIERE, HIEH 2, WIIE, KA O ER
HOREAM, 25 53 [MIFH R FHAE S5 2, 2106, 5LACKT:, 2009 429 A 9-11 H.
PG 2 CRAUE TR, A, AR —52, REMBSIHIEANVOHENICE X
LB OWTOEMRIFE, 5 53 BIFHA - ETE GRS, 2108, FHFKF,
2009 4£ 9 A 9-11 H.

AW B ZR A BHEARZEET) , S8 T biEE W e~ v TF R — )L« 7T X
~hI I Iab—ray, BREIEIEERE SRR ETTATRIZEBITHI I
L—yadiffgea, BRI, 2009429 H 11 H.

ATHE SRS (RO ST KS2) , Interaction between solar wind and mini—-magnetosphere
of dipolar magnetized objects, & 126 [A] HERERIS, - HIEREX R B 22 (SGEPSS), 4
IRKF:, 200949 A 27 H-30 H.

FIfEds (FF R%), JST-CREST < /L F A — LRI Ial—3arF—5n, /N
N LRGBS 7 T A~ B L ORISR OF BAEH, 55 126 [A] Bk E RS - Hi
R B 7= (SGEPSS), IR, 2009 4-9 A 27 H-30 H.

AR GUERRSR), WIZ, MR —=E, /MBS, B EAVHET T L OREEE,
55 46 [0] B AMLZEFH P B - R SGHA TRAIR 2, A-1, 5UE8, 2009 4 11 A
27 H.

MU —CRERRER), WNZE, fAR—3E, /g, AT e e, KRB T O
REANHE % AT REIC T DS E TSI R O R, 5 46 [0 B AMLZEFH 5
2R PER R ER A RIAKI R 2, A-2, FUER, 2009 4F 11 A 27 H.

ARG R, WIZE, MsAR—32, FAEIE, TSR, BREa A V& v
TSR EANHERES 2T LD ECOHETTHIE BRI BE T D8RET, 2 46 [0 H AT 22
FH R B - TP SGH A R R 2, A-3, BB, 2009 4 11 A 27 H.
WAt 77 CRAERR ), B2, MR —=, BIRE, IWIZE, K77~ 'A /LB
FNZ TS 2L —ay, FH2RFHREA A Ry A (BF1 33 AAFE
DURTT L), AR, 2009 4212 A 4 H.

AR —3z (ISAS/JAXA), W7, HE 2, PARE, A A, K7 7X~&A
IVEEHBEOREH (ZD01), FEHBITO )FHL R Ty A, MR, 2009412 A 10-11
H.

PP GRRETR), AR —3E, s )5 X, BRI LR 77 A~&
AIVOPERE T, FHMATO S5 RO L, FRRLR, 2009 4F 12 A 10-11 H.
FHiZ (PR, BIEE, AR —3, Wz, PRrarz, W Efm, HAHER,



[36]

[37]

[38]

[39]

[40]

[41]
[42]
[43]
[44]
[45]
[46]
[47]
(48]
[49]
[50]
[51]
[52]
[53]
[54]

[55]

P sz, IMARIERS, EREB 1, REIMERE, KT TA~BANDT TR
Sab—Yal i, FEMATO S R A, FERLE, 2009 4 12 A 10-11 H.
AR —32 (ISAS/JAXA), W7z, #HE.2, HAEIE, AATEEA, v EiEZ, AT
U7z, RERAR, IWATERS, LRSS, AEIRE, /MBS, AR, EEm,
AN, MAIERS, EEEE—, /NI, PR HsE, EEP—E KIEmER, MiEH 2,
MHAGFR], NLAK—, B HEEER, TR, 77X~/ VRAERIEOME, F1
Ol FH R} F N A, P2-89, FAFLIE, 2010 45 1 H 7-8 H.

AT ar2s ORE KT, FIdbsz, MR—=, BIRE, WIIZE, 3T AT7 Uy R
ET LD R T T A~ AV ORI TN, FHH%ES R T A, STEP-2009-42,
SFHIMTZEMTZE B R RS (FRALRD) , 2010 2 1 H 14-15 H.

A TE RS (FRI KT, R —=2, IR, REUAE, RS Z BB LI
T IR RAINO BTN, TR 21 4FEFH LS R YT LA, STEP-2009-43,
FEAR, 2010 47 1 H 14-15 H.

KIEEHER RIFR), EBF—BE AR —3E, R BAVERIZBITAAA L A — Uk
KB OBNHLG, R 21 A EFH L R YT A, STEP-2009-45, FHEJE, 2010
1 H 14-15 A.

Ry GRAFR), RIEMER, MvR—3E, IiEH 2, 1)IZE, RSB E L
W B AV O TR, SRk 21 A EEF Ik AR A, STEP-2009-46, FHELH,
2010 4 1 A 14-15 H.

e AR—=2 (ISAS/JAXA), FHIH 7T I A HEEDOBUIREAH DR, 5 13 B FF
FEINCEDT T A=, e, 2010 423 A 11 H.

BB GRAFR), RIEHRR, AR —, A=A A= ZF v N —%2F|H L2
MR T TR |ANERR, AR—AT T 9Es, FARER, 2010 43 A 11-12 H.
AR —=2(SAS/JAXA), WIZ, RFHEZERBAEIM - T T~ 5§
57 [Bl& A PR BB A S i 2, 1Tp—ZM-T7, %, 2010 4£ 3 H 17-20 H.
RIERTRGRIFR), LoF—BE, iR —32, BB/l E3EBRIZIIT DREABA LD
WA BB O, B RO A, 18-P-09, i EA, 201043 A 17-19 H.
Wk 72 GRER R ), A4 L A — U2 BT D MPS/Magsail OHE F1 85, MPS 30 iR
DA, FEAKRE, 2010 4E 3 A 30 H-31 H.

PEH 2 R T K), MPS-MHD 3ol —3iay, MPS U RIT A, BER KT,
2010 4£ 3 A 30 H-31 H.

3R (A R) , MPS EBROD A — /= 2—|ZD T, MPS LR A, BEA K
%, 2010 43 H 30 H-31 H.

7E M fE— (ISAS/JAXA) , MPD AZAXZ BT HBRETAR S 12— a, MPS 7R
DA, BERKEF, 201043 A 30 H-31 H.

A —32 (ISAS/JAXA) , MPS-WG DHLR, MPS Uil A, BEA KA, 2010 4 3
H 30 H-31 H.

L) 1Z2 GREBREE) , MPS VAT Ly alfiat, MPS U R w4, BEA K, 2010
#3730 H-31 H.

AR —3E (ISAS/JAXA), MPS #5# i A VARET, MPS SR D A, FEA KT, 2010
3 730 H-31 H.

FIEd2 (B A K), CREST/JST WF2E 7= 7RSS, MPS S o R A, HEA K
%, 2010 43 H 30 H-31 H.

HIR B (A, AMR/PIC 2 —ROBEEE, MPS 2 RT T A, SEA R, 2010
3 730 H-31 H.

FRESMIERE (B K), full-PIC 2—RIZ&DH MPS v 22l —al, MPS UV iRY T A,
BEAR K, 201043 H 30 H-31 H.

H#T- (ISAS/JAXA) , EllEF1{E PIC %}iis Poisson Solver DFRFES, MPS v 2R A,
HEA R, 2010 423 H 30 AH-31 H.

- 33 -



[56]
[57]
(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

LA BT (FR [ ), MPS @ MHD S22l —3 a2 IME 25, MPS U RV A, BER
K, 201043 H 30 H-31 H.

KIERERFARFR), Pure MagSail ZEB&, MPS o R A, SEA K, 2010 4E 3 H 30
H-31 H.

B — & (A R) , IME 32B%/ISAS i T L /S — DRI &4tk D FHE], MPS 2Ry
U, BEAS K, 2010 4£ 3 A 30 H-31 H.

FREIMERE (R R) , “BR T TR~ A MIE T D N TR E B & AR EAR
TER”, HARHIERECERFEA 2010 K4, Rk 22 47 5 H 23-28 H, #iEAY&[E
KGR GRBFR) , “BUR MBSIE AN U TR ALV ORI BE A B OB ER 57,
TR DS, Rk 22 4E 6 H 24-25 H, kFao X0 va -t #—BiG SHIP.
FIHZE2 (B K), “ N T/ NRUREAURE & KRG B O BAE B 357 7 X~ ki 123
2l—3al” T R AR A, AL 22 4510 A 19, 20 B, BETEREST
F—T 4.

Fss (AR, /MRS L R RO EAVERICBE 9 R 32 —var”,
55 128 [FIHER ARG - HIER X R B 7k s, pk 22 4210 H 31 H—11 H 3 H,
PRRRIRTTETA B IR 2AH.

AN —CRERR), “BE A VHETTIE D7D O RE 2 A L g F B IR R DF%
it 5 54 EIFH AV HAE GRS, SR 22 45 11 H 17 H~19 B, FR k=
AN E N e v C B A S S

B BE BRAFR) , “AA L A — R T T A~ AN OHES) FRIFEER”, 5 54 [A]
FHEHAHAINEA RS, Wk 22 4 11 A 17 H~19 H, #iRa o var7—
Ve A= TT T .

PRt 472 (ISAS/JAXA) , “B ./ A% T HEERS O EE R Bl M7k o3
L—3al”, 8 54 RIFEHBMFEME A TS, PR 224 11 A 17 H~19 H, #id
Bor_ovar 77—y 22— 0097 ).

KIEHEE GRRFKR) , “UETEH MPD 7 —27 Y = 7 )b— LD IEEHRFE”, 45 54 [B1F
R FEAE G TR, Rk 22 4 11 A 17 A~19 A, #idkas~ovar7—y
Yo —7T 7).

MAAIERE (ISAS/JAXA) , “BiK 77X~ A /DRI AT T ANAT VR F32 32
LU—3al”,) 8 54 BB A EIE A FEE S, P22 4F 11 A 17 BH~19 B, i
Boay _osgqr 77—y 2 —7503 97 ).

FHEZ (B KR), ~VF A7 — ki3 32l —3ay CREST 7ry=/sh
(JST/CREST), el HH#EMEBR I ~D T T X~ 32— a FH, & 54 BFHF
PHANE SRS, PR 224 11 A 17 H~19 H, FiRar o var 77—yt
B—=1TF T,

FIFses (B K), “TEORRIMITS AT 2BRR AT T2~ VT A — VR -3 3al
—ar )’ MNATEOE N BHEHANIREERS JST-CRESTI~/LF 27— )L < /LT
T4V I ABBORE T Ia—ay [FIEREIRCE R 22 AR R T L,
% 22 4F 11 A 26 H, HEEKS.

WAt lr72 (ISAS/JAXA) , “Bgiks L RA A ANBMER A — VBT DA AV OHE
MBS % 3 IRITEAAT VYRR Fo3al—ay”, H22 B TR
DUL R 234 1 A 20 H~21 H, FHATZENIIEER R, FH BT
KIEHRER GATFR), “BR AN BRI CBTAER A, H22 R T
KR, SRR 23 4E 1 A 20 H~21 H, FHMZEHFI RS HRS, i Rlrr
ZEHT.

et af 7z (ISAS/JAXA) , “BAR—=NWESZ ROV T TV MERITEET 5 3 IRoe A
TV R Ralb—3al”, 8 51 [B] MiZeiiEhi - FHHEERE <, PRk 23 4 3
H 3 H~4H, JnFE YMCA FR—/L.,

- 34 -



[73]
[74]
[75]

[76]

[77]

[78]
[79]
[80]
[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]
[89]

[90]

[91]
[92]

[93]

B HETF ORI RT), R Filal—alt LAWK BEA /L OHESIfFENT, & 51 [A]
U ze R - A S, PR 23 453 A 3 H~4 H, JAF YMCA 7x—/L.
KIS GRAIFR) , “YEEH MPD 77— =y b FHHEIR O 7 /L — L0 45 51
[\ iz Bk - R S, Bk 23 453 A 3 H~4 H, JAB YMCA F—/L.
Ve GRIFR), “/K3R MPD AT AX NERO IRV Z B 3 2 BB AR AT ORI 28", &5
S51IR] ALZe R Ehi - FHF HEER S, PRk 2343 H 3 H~4 A, JAE YMCAKR—/L.
HATHESS CRBRIFFR), “NAT Vo REE AW =R E 2L —ta”, 4 168 [0
AT AR U A= RISH & RFERHRRESEBR(KDK)S VAR U w A, Rk 23 42 3 A
7-8 H, I RFFIEF ¥ /A,

e (M K5, /N AR — U RgG & K5 RO AR 320133
L—ay, AARHEBRBUERIFEE 2012 4F K4, 201245 H 20 H(H)~25 H(4),
iR A REBE RS

AR —32(ISAS/JAXA), FHIM T B R HEMERS - Je i HEERE O FE B 78 B v, 2519
IS R H B T3 —, 2011 4 6 H 17 H, Sk K.

AR —=2(SAS/JAXA), BT TR~ 1FT — 7V 2y sOMF R L m B E ST A~
JEIA~DIGH, 77 A~<IcAiF5ES, 2011 4 7 A, RREAMRER.

A —3E (ISAS/JAXA) , “FHi# B S HEE ST 2 OFHEE~OIGH, H Ak
S vp [ DU [ S R DR 2, 2011 4F 10 A 25 A, K.

AR —32 (ISAS/JAXA) , KIGRAFHMAEMR T T A~ A VO, B R ERH
T2, 2011 4 10 A 27 H, FEAK.

KAATERS (ISAS/JAXA) , WK 7T A~ B A )V EMICIAT 7~ Hybrid-PIC A~ 32
L—3ara—RoE, FTE-11-021, #reoux--Bgiafsea, 2011 4 8 A, #
R

AT CRIFSE R, SRS 2l —ar Db D fa— L A4 Ui
EANAT Uy Ra—R, KEE#ERERE ZR S ol —var -7 V7 HiElHRe,
TN K IEHR IS FERA % £ 2 —, 201149 H 15-16 H.

I3z (W7 K5, /N AR — A5 1 & KBS O AR AR B3 2k 7>
Ralb—vay, HIFIFHERIE L VARV U A, FHE 7Y AR 102 S (S 1
F), ¥Rk 23410 4 18 H, 19 H.

AR —32 (ISS/JAXA) , IRMARDOFHEHEES AT DML, SUXFHZa T4 T 74—
T4, 2011 410 H 29 H, B K.

FI 32 (R F K 5) , AN AR — VR i & KRG R O FE AL B 321
Jab—vay, MIERERA - HIEKR R PE 72 130 L OGRS, 2011 4 11
HA3HR)~11 A6 H(H), AKE SHAEE2F YL /X,

F R B R, R al—a AR T T X~ A OHE b,
HIER TR - I ER B BL I "2 5 130 Bl 2 S Ui <, BO11-12, 2011 4= 11 A,
.

RS (RBRFFSZ R 2), 3D hybrid simulation of the mini—magnetosphere, H1EKEE
TR BRI 222 A RN BF v /8%, 2011 4 11 H 3-6 H.
BHE (BTR), LEMNEEmR 7 X~vary b P ORFSE, Plasma
Conference 2011, 24E09, 2011 4= 11 A, &iR.

WAt lf27 (ISAS/JAXA) , B T TR~ AN ~D AT T2 AR — AR oY
YTV NMERIZ L ARKEPEREHME, 5 55 RIFHAFETE SRS, 1K01,
2011 4F 11 H-12 H, L.

FAARIERE (F K, R EA/VOHET - MV ZEEEIZBE 3% 2 Yot Hybrid-PIC 3=
L—3al, 555 FIFEHBMAEIME AR, 1K02, 2011 4 11 A-12 H, 2 11.
LB —BE(ISAS/JAXA), A4 A — NRERBA N OHET FFEREM SR, 2 55 [BIF
TR AR A EE S, 1K03, 2011 48 11 A-12 A, L.

FREAMIERE (R R77) , /NS S BB - KBS JEFE AAE RSB 32~ v F A — VR



2 Ial—33), Plasma conference 2011, 43R, 20114511 A 22 H-25 H, A7

[94] A HETF (G RR), k3ol — a Sk BRER 7T X~ A NHEIRMT,
HES AR A, STEP-2011-010, 2012 4F 1 H, FHEUE.

[95] _EH5—BE (ISAS/JAXA) , BiR T TR~ A/ FFEBCOHE SR, FHgsEs
AR L, STEP-2011-009, 2012 4F 1 J, FAAE.

[96] TRHETR CRBRIFFSLRE),, A4 A — VBRI DANAT VR 2l —a,
Al 23 AREEAL BRI R HIERBR B SR FE4E X TSTE 2ol —ia s
FIRNTF A — 32l — g OBRER Y |, KB RF R T HF v /3R,
201243 A 1-3 H.

[97]  FkIHER CRBFFSERT:) , A4 v A r— DI =R R, A ARKIFE 2012 48
FFER, FERRFRE X v /R A, 20124 3 A 19-22 H.

(98]  HRIHETIS CRBRIFFNL KR SE), KIS EI =REXBE OF AAER, A ARRERECRE R FE G
2012 AE K4S (2012 4E 5 H, HiE).

[(99] FHEERE, WZ, feAR—3E, FHIE, BANTZ, R T T7RX~'A VB3I mT
T TARI T Rab—rara—RoEgll, 5 44 BRI ) FREEE /ANSS 2012,
2C17, ‘&, 7H, 2012.

[100] RIififik, EBF—BE, MK —3E, KRORTIRXWARDTIZHD 3 A [RIFEREEE
H MPD 7 —2 Y=y hOBFE, 5 44 IR i /M2 FH a2 — e
T AR A 2012, 1D01, 2012 4E 7 A 5-6 H, FIL.

[101] #RAHAFZE, oA —3E, TEIRE, MARER, AL, BB, 12, ZAR—1L
W ~ D75~ I LA T T A=AV ORERINIEKR, & 56 BT 1B ik
WAHES, 3714, 2012 4F 11 H, BIKT.

[102] A HER, Wz, A —3E, BALZE, 3 W7 TAvEh I lal—arilk
DR T TA=RANDHES], 5 56 [FIFHBFHEMNEA TS, 3J15, 2012 4 11
A, B,

[(103] EBEp—BE, K¥Emek, A —2, Wl 72, EREET VE AWK EAMIZAD
D7 OFHA, 56 [BIFHEN A R #H S, 3J16, 2012 4F 11 A, BT,

[104] [LAHBAN, foA—3E, WHETES, (WBGE, Vo7 L bR A LTESR T 7 A~
AND 3 IRITTEMEGCARMEAT, Rk 24 FEFHEEES R Y L, STEP-2012-013,
2013 4E 1 A, fARE.

[105] EHp—BE, KIE#Hdk, SiLEZ, MAR—%, IWIZE, K7 IRA~EBA VAT —/VE
T VOHED M FEER, K 24 R H ST AR YT A, STEP-2012-014, 2013 4%
1 A, FEREJE.

[106] fsAR—3E, $EAAEZZ, & BEER, HEIEZ, IWANE A, ISR, KiEmsk, EB—
BEGEEE, WITES, W, IR~ A NI 2L — a7 TN R
B Ialb—iay, FHBFEL LRI L, P2-142, 201345 1 A 7-8 H, FHEE.

(107] EBF—BE, JEMEL, JITEZ, A3, MR 77X~V BLUOMK AL O
FERE IR, AR—ATTA<TE4, 2013 4F 2 A 26-27 H, fHAEJER.

(108] #eAtlF72, MoKk —3E, IERE, BB, FHwz, (WIZE, 3 kA7 Uy RRET-
TV IO BRI DRI B AV OHE IR, 55 53 (Al ZS FEhE - - Hi e
HIHES, JSASS-2013-0076, 2013 4F 3 A 4-5 H, AHL.

[109] fipARK—=2, W)l 7=, KRN OMFZE, 54 53 [EL 22 R Ehi% - 7 HEE R H =,
JSASS-2013-0069, 2013 4 3 J§ 4-5 H, &B%.

[110] & HEERE, WZE, A —3E, RAEZ, IR AV OHED RO EfRHT &
eI AT 75T, 55 53 R 22 Bk - = H HEERR =, JSASS-2013-0068,
201343 H 4-5 A, AL

(111] KIG#Ek, LB —BE, AR —3z, i LSRR COMK T 7 X~ A /L OHES) 7SR,
JSASS-2013-0077, 2013 4= 3 A 4-5 H, A#L.



(112] E¥y—BE, fivoRk—sz, KIEHER, W7z, R EA MR T DIV T O SZER AT,
5 53 (AT 22 B - P HTHERE SR T 2, JSASS-2013-0078, 20134E3 H 4-5 H, A#.

[113] A HYE, WEHEE S, AR —3E, BT I XN R T T X~ AL OHE N FrEIc 5 2
DEBOERGTAENT, 55 53 [RIIZe B - o HEMER 2, JSASS-2013-0079,
201343 A 4-5 H, AHL.

[114] AR W K), AL, WM, TR, BRE, NMUBEKEO 2 koo
AMR-PIC 33zl —3ay, 7IRwi3al—H I R Uw A, 2012, 2012 46 9 A 11
H~12 B, @A R 25T

[115] MAARTERE (MFK), FIHIEZ, W B, AT, BRE, KR/ NMUA AR —
RSO AAETNCET5 2 kot AMR-PIC 3 3=2l— ab, HEREERLK - Bk
R 132 [l K OGRS, 20124510 A 20 H~10 H 23 H, L=~
gyt s—,

[116] HRlHETIE (RBRFFSZARS) , Hybrid Simulations for an Ion Scale Magnetosphere, &5 132
o] HIEREERGAR - HIER A 2, AL R sar b Z—, 2012 4 10 H 20 H
-23 H.

[117] AR CRBRURFSE KR SE) , A3 A — VR =R BB D7 a7 BT RAEIR O+
1, 5 222 [IAAFES VAR T SR 24 FEEE RISH SR 7 FH A IR (KDK)>
VIRV A, FERE FIEX v S8R AREA—L 3, FEk 2543 H 7T H-8 H.

[118] kT (RIFFSL KR, A4 A — AR =R E DO ANAT VYR 22l —vay,
Wpk 24 AR £l BORSER G HIERER BRI AT WFSE4E S TSTE 2=l —Ta iist
R&STP v Ralb—var T VT HEMES |, 4 H B RKFHKGE SIS
i, Rk 25 4E 3 H 21 H-23 H.

[119] & HBEER G KD, MR T T A~ BA NV FHEERIE DT 3 Rt T TR~
R a2l —a L AHE SRR O fERA (hpl20084) , SR 2A4EE T | 2 h kLT 5
HPCI & 27 20| R FERRE H i A4, HU, 20134E3H.

[120] FHHIEZ, AN, ARIER, K B#EI, EI B, JST/CREST ~/LF A7 —/L
Bzl —rar T —2 bz ik o =2 —a OEI A fiN
TUAF, TIRAFHEWELS ARty ary, HARYELS, 2013 4£3 1.

([EIBR > 58)

[1] K. Ueno (Sokendai), T. Kimura, T. Ayabe, I. Funaki, H. Yamakawa and H.
Horisawa, Thrust Measurement of Pure Magnetic Sail, 26th International
Symposium on Space Technology and Science, Hamamatsu, 2008-b-05, June
1-8, 2008.

[2] T. Fujimoto (Shizuoka Univ.), Numerical Study of the Magnetic Diffusion Effects
in Magneto Plasma Sail, 26th International Symposium on Space Technology
and Science, Hamamatsu, 2008-s-26, June 1-8, 2008.

[3] T. Ayabe (Tokai Univ.), Evaluation of Magnetic Field Inflation in the Laboratory
Model of Magnetoplasma Sail, 26th International Symposium on Space
Technology and Science, Hamamatsu, 2008-s-25, June 1-8, 2008.

[4] H. Ueda (JAXA), M. Okada, H. Usui, T. Muranaka, I. Shinohara, Estimation of
Auroral Environment by Electrostatic Full-particle Simulations Modeling of
REIMEI Satellite Observations, 26th International Symposium on Space
Technology and Science, 2008-r-2-11, Hamamatsu, Japan, June 2008.

[5] I. Funaki (JAXA), K. Ueno, Y. Oshio, T. Ayabe, H. Horisawa and H. Yamakawa,
Laboratory Facility for Simulating Solar Wind Sails, 26th International
Symposium on Rarefied Gas Dynamics, Kyoto University Clock Tower
Centennial Hall, July 21-25, 2008.

[6] Y. Minami (Kyoto Univ.), I. Funaki, H. Yamakawa (Kyoto Univ.), T. Nakamura,
H. Nishida, D. Sasaki, H. Yonekura, H. Kojima and Y. Ueda, Thrust

- 37 -



Characteristics of Magnetic Sail Spacecraft Using Superconducting Coils, 26th
International Symposium on Rarefied Gas Dynamics, Kyoto University Clock
Tower Centennial Hall, July 21-25, 2008.

[7] K. Ueno (Sokendai), I. Funaki, T. Kimura, T. Ayabe, H. Yamakawa and H.
Horisawa., Laboratory Simulation of Magnetoplasma Sail, AIAA-2008-4820,
44th ATAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit, Hartford,
July 21-23, 2008.

[8] K. Kubota (Tokyo Inst. Tech.), I. Funaki and Y. Okuno, Flowfield Analysis in an
MPD Thruster with Applied Magnetic Field, AIAA-2008-4636, 44th
ATAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit, Hartford,
July 21-32, 2008.

[9] Sasaki, D. (Kyoto Univ.), Funaki, 1., Yamakawa, H., Usui, H. and Kojima, H.,
Thrust Production Mechanism of Magnetic Sail Spacecraft with
Superconducting Coils, The 59th International Astronautical Congress,
Glasgow, UK, September 29-October 3, 2008.

[10] Masanori Nunami (Kyoto Univ.), Hideyuki Usui, Yoshihiro Kajimura, ITku
Shinohara, Electromagnetic particle simulation with adaptive mesh
refinement technique for analysis of multi-scale phenomena, Dallas, USA,
November 17-21, 2008.

[11] T. Fujimoto (Shizuoka Univ.), H. Otsu, I. Funaki, Y. Yamagiwa, Non- Ideal
MHD Effect in the Flow Field of Magneto Plasma Sail, AIAA-2009-250, 47th
ATAA Aerospace Sciences Meeting, Orlando World Center Marriott, Florida,
USA., Jan. 5-8, 2009.

[12] Y. Kajiumra (Kyoto Univ.), K. Ueno, I. Funaki, H. Usui, M. Nunami, I.
Shinohara, M. Namakura, H. Yamakawa, 3D Hybrid Simulation of Pure
Magnetic Sail including Ion-Neutral Collision Effect in Laboratory, ISTS Paper
2009-b-40, The 27th International Symposium on Space Technology and
Science, Tsukuba, Japan, July 5 - 12, 2009.

[13] T. Muranaka (JAXA), H. O. Ueda, H. Usui, S. Hosoda, I. Shinohara,
Modification of a three-dimensional electrostatic Particle-In-Cell code Adopting
a Nestedgrid, 27th International Symposium on Space Technology and Science,
2009-b-06, Tsukuba, Japan, July 2009.

[14] K. Ueno (The Graduate Univ. for Advanced Studies), T. Ayabe, Y. Oshio, I.
Funaki, H. Horisawa, H. Yamakawa, Charactertization of Magnetoplasma Sail
in Laboratory, ISTS Paper 2009-b-42, The 27th International Symposium on
Space Technology and Science, Tsukuba, Japan, July 5 - 12, 2009.

[15] Yuya Oshio (Sokendai), Ikkoh Funaki, Kazuma Ueno, Tomohiro Ayabe, The
Dynamic Behaviour of a Magnetic Sail in Laboratory, 27th International
Symposium on Space Technology and Science, 2009-b-39, Tsukuba, July 5-10,
2009.

[16] I. Funaki (JAXA), K. Ueno and Y. Oshio, T. Ayabe, H. Horisawa, H.Yamakawa,
Laboratory  Facility for Simulating Magnetoplasma  Sail, 45th
AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit, AIAA
2009-5451, Aug. 5, 2008.

[17] Y. Kajiumra (Kyoto Univ.), H. Usui, I. Funaki, I. Shinohara, H. Yamakawa,
Numerical Study of an Inflation of a Dipolar Magnetic Field by Plasma Jet
Injection in Magneto Plasma Sail, The 7th International Symposium on
Applied Plasma Science, Hamburg, Germany, August 31-September 4, 2009.

[18] K. Kubota (JAXA), I. Funaki and Y. Okuno, Numerical Study on Energy
Conversion Processes in Applied-Field Magnetoplasmadynamic Thrusters,
17th International Conference on MHD Energy Conversion, 4-2, Shonan, Sept
14-17, 2009.

[19] H. Sato (Sokendai), K. Kubota and I. Funaki, Numerical Simulation of a

- 38 -



Self-Field Magnetoplasmadynamic Thruster with Hydrogen Propellant, 17th
International Conference on MHD Energy Conversion, 4-5, Shonan, Sept 14-17,
2009.

[20] 1. Funaki (JAXA) and H. Yamakawa, Magnetoplasma Sail : New Spacecraft
Propulsion using the Solar Wind, 17th International Conference on MHD
Energy Conversion, K2-1, Shonan, Sept 14-17, 2009.

[21] H. Usui (Kobe Univ.), M. Nunami, Y. Kajimura, T. Moritaka, I. Shinohara, M.
Nakamura, H. O. Ueda, M. Matsumoto, I. Funaki and H. Yamakawa, Plasma
Particle Simulation for the Development of Interplanetary Flight System,
International Conference on Numerical Simulations of Plasma, Lisbon, Oct. 6-9,
2009.

[22] 1. Funaki (JAXA), H. Yamakawa, Research Status of Magnetoplasma Sail,
IEPC-2009-03, 31st International Electric Propulsion Conference, Ann Arbor,
Sept. 20-24, 2009.

[23] K. Kubota (JAXA), I. Funaki and Y. Okuno, Numerical Analyses on Plasma
Acceleration Proceses in Applied-Field Magnetoplasmadynamic Thrusters,
IEPC-2009-227, 31st International Electric Propulsion Conference, Ann Arbor,
Sept. 20-24, 2009.

[24] Yuya Oshio (Sokendai), Kazuma Ueno, Ikkoh Funaki, Fluctuation of
magnetosphere in scale-model experiment of magnetic sail, IEPC-2009-09, 31st
International Electric Propulsion Conference, Ann Arbor, Sept. 20-24, 2009.

[25] K. Ueno (Sokendai), I. Funaki, Y. Oshio, H. Horisawa, H. Yamakawa, Thrust
Characteristics of Pure Magnetic Sail in Laboratory Experiment,
IEPC-2009-11, 31st International Electric Propulsion Conference, Ann Arbor,
Sept. 20-24, 2009.

[26] M, Nunami (NIFS), Plasma Particle Simulation with Adaptive Mesh
Refinement Technique for Multi-scale Phenomena, US-Japan JIFT Workshop
2009 "Advanced Simulation Methods in Plasma Physics", Toki, Dec. 14-16,
2009.

[27] 1. Funaki, K. Ueno, Y. Oshio, H. Horisawa, H. Yamakawa, Plasma Wind Tunnel
for Plasma Sail Experiments, AJCPP2010-135, Miyazaki, Mar. 4-6, 2010.

[28] Yoshihiro Kajimura (ISAS/JAXA), “Thrust Evaluation of Magneto Plasma Sail
by Using Three-Dimensional Hybrid PIC Code”, 46th AIAA/ASME/SAE/ASEE
Joint Propulsion Conference, 25-28 July 2010, Nashville, Tennessee, USA.

[29] Tkkoh Funaki (ISAS/JAXA), “Experimental and Numerical Investigations on
the Thrust Production Process of Magnetoplasma Sail”’, 46th
ATAA/ASME/SAE/ASEE Joint Propulsion Conference, 25-28 dJuly 2010,
Nashville, Tennessee, USA.

[30] M. S. Nakamura (Osaka Prefecture Univ.), “A 3D HYBRID CODE FOR
MINI-MAGNETOSPHERE SIMULATION”, 2010 Asia-Pacific Radio Science
Conference, September 22-26, 2010, Toyama International Conference Center.

[31] T. Moritaka (Kobe Univ.), “SOLAR WIND INTERACTION WITH A SMALL
SCALE ARTIFICIAL MAGNETOSPHERE FOR MAGNETO-PLASMA SAIL”,
2010 Asia-Pacific Radio Science Conference, September 22-26, 2010, Toyama
International Conference Center.

[32] Yuri Mukai (Kyoto Univ), “Ground Thrust Measurement System for
Superconducting Magnetic Sail Spacecraft”, 61st International Astronautical
Congress, 27th September, 1st October, 2010, Prague, Czech Republic.

[33] Tomokazu Koyama (Kyoto Univ.), “Thrust control system for magnetic sail
spacecraft under variable solar wind environment”, 61st International
Astronautical Congress, 27th September, 1st October, 2010, Prague, Czech
Republic.

[34] Hiroyuki Nishida (Tokyo University of Agriculture and Technology),

-39 -



“Aerodynamic Characteristics of Magnetic Sail in Magnetized Solar Wind”,
61st International Astronautical Congress, 27th September 1st October, 2010,
Prague, Czech Republic.

[35] T. Matsui (Kobe Univ.), “MPI parallelization of full PIC simulation code with
Adaptive Mesh Refinement”, 52nd Annual Meeting of the APS Division of
Plasma Physics, November 12-13, 2010, Hyatt Regency Chicago.

[36] H. Usui (Kobe Univ.), “Development of a multi-scale PIC code using AMR and
its MPI parallelization. (part I)”, JIFT2010 (Workshop on development of
simulation science in plasma physics), November. 12-13, 2010, Hyatt Regency
Chicago.

[37] T. Moritaka (Kobe Univ.), “Development of a multi-scale PIC code using AMR
and its MPI parallelization. (part I)”, JIFT2010 (Workshop on development of
simulation science in plasma physics), November 12-13, 2010, Hyatt Regency
Chicago.

[38] T. Matsui (Kobe Univ.), “Development of a multi-scale PIC code using AMR and
its MPI parallelization. (part II)”, JIFT2010 (Workshop on development of
simulation science in plasma physics), November 12-13, 2010, Hyatt Regency
Chicago.

[39] T. Matsui (Kobe Univ.), “MPI parallelization of full PIC simulation code with
Adaptive Mesh Refinement”, 20th International Toki Conference, December
7-10, 2010, Ceratopia Toki.

[40] Naoki, Yamamoto (Sizuoka Univ.), “Magnetohydrodynamic Numerical Analysis
of Magnetic Plasma Sail Including the Effect of Interplanetary Magnetic Field”,
49th ATAA Aerospace Sciences Meeting including the New Horizons Forum and
Aerospace Exposition, 4 - 7 Jan 2011, Orlando World Center Marriott, Orlando,
Florida.

[41] Yoshihiro Kajimura (ISAS/JAXA), “3D Hybrid Simulation of Pure Magnetic
Sail in the Ion Inertial Scale in Laboratory.” 28th International Symposium on
Space Technology and Science, (ISTS), 2011-b-55, 2011, Okinawa, Japan.

[42] Ashida Yasumasa (Kyoto University), “Numerical Model for Pure Magnetic
Sail”’, 28th International Symposium on Space Technology and Science,
2011-b-53, Okinawa, June, 2011.

[43] Masaharu Matsumoto (Kobe University), “Two-Dimensional Hybrid PIC
Simulation on the Performance of a Magnetic Sail”, 28th International
Symposium on Space Technology and Science, 2011-b-54, Okinawa, June, 2011.

[44] Kazuma Ueno (ISAS/JAXA), “Thrust Measurement of Magnetic Sail for
Various Tilt Angles”, 28th International Symposium on Space Technology and
Science, 2011-b-56, Okinawa, June, 2011.

[45] Yasumasa Ashida (Kyoto University), “I'wo-Dimensional Particle-In-Cell
Simulation of Magnetic Sails”, 32nd International Electric Propulsion
Conference, IEPC-2011-180, Wiesbaden, Germany, Sept. 2011.

[46] Yuya Oshio (Sokendai), “Experimental Investigation of Magnetoplasma Sail:
Magnetosphere Inflation by Equatorial Ring Current”, 32nd International
Electric Propulsion Conference, IEPC-2011-186, Wiesbaden, Germany, Sept.
2011.

[47] Kazuma Ueno (ISAS/JAXA), “Thrust Characteristics of Pure Magnetic Sail for
Various Attack Angles in Laboratory Experiment”, 32nd International Electric
Propulsion Conference, IEPC-2011-296, Wiesbaden, Germany, Sept. 2011.

[48] Yuya Oshio (Sokendai), “The Dynamic Behavior of Magnetic Sails in
Laboratory”, 47th AIAA/ASME/SAE/ASEE Joint Propulsion Conference &
Exhibit, San Diego, California, July-Aug. 2011.

[49] Yuya Oshio (Sokendai), “Plume Characteristics of a Quasi-steady
Magnetplasmadynamic Arcjet”, 42nd AIAA Plasmadynamics and Lasers

- 40 -



Conference in conjunction with the 18th International Conference on MHD
Energy Conversion ICMHD), Hawaii, June 2011.

[50] Ikkoh Funaki ISAS/JAXA), “Numerical Plasma Simulation of Magnetic Sails”,
Asian Joint Conference on Propulsion and Power, March 1-4, 2012, Xi'an,
China.

[51] Hideyuki Usui (Kobe Univ.), Full Particle-In-Cell simulation study on the solar
wind interactions with a small-scale artificial magnetic dipole, AOGS-WPGM
Joing Assembly, August 13-17, Shingapore.

[52] Y. Nagasaki (Kyoto Univ.), T. Nakamura, I. Funaki, Y. Ashida, H. Kojima and H.
Yamakawa, Conceptual design of conduction-cooled superconducting magnets
for space application, Applied Superconductivity Conference 2012, Oregon,
USA, 1LA-07, Oct. 7-12, 2012.

[53] Y. Nagasaki (Kyoto Univ.), T. Nakamura, I. Funaki, Y. Ashida, H. Kojima and H.
Yamakawa, Numerical investigation on conduction-cooled superconducting
magnets in space, 63rd International Astronautical Congress, Naples, Italy,
C.2.4.20, Oct. 1-5, 2012.

[54] Y. Ashida (Kyoto Univ.), I. Funaki, H. Yamakawa and Y. Kajimura, Two- and
Three-dimensional Particle-In-Cell simulation of Magneto Plasma Sail, 63rd
International Astronautical Congress, Naples, Italy, IAC-12-D4.8.11, Nov,
2012.

[55] 1. Funaki (JAXA/ISAS), Y. Kajimura, Y. Ashida, H. Nishida, Y. Oshio, I.
Shinohara, H. Yamakawa, The Use of Dipole Plasma Equilibrium for Magnetic
Sail Spacecraft, The Joint Conference of the International Conference on Open
Magnetic Systems for Plasma Confinement (OS) and the International
Workshop on Plasma Material Interaction Facilities for Fusion (PMIF), O-15,
Aug. 27-31, Tsukuba, Japan, 2012.

[56] I. Funaki (JAXA/ISAS), Y. Kajimura, H. Nishida, Y. Ashida, H. Yamakawa, 1.
Shinohara and Y. Yamagiwa, Progress in Magnetohydrodynamic and Particle
Simulations of Magnetoplasma Sail, ATAA-2012-4300, 48th
ATAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit, Atlanta, 2012.

[57] Yoh Nagasaki (Kyoto Univ.), Taketsune Nakamura, Ikkoh Funaki, Yasumasa
Ashida, Hirotsugu Kojima and Hiroshi Yamakawa, Cooling Characteristics Of
Conduction-Cooled Hts Coil Aiming at Magnetic Sail for Space Mission, 24th
International Cryogenic Engineering Conference-International Cryogenic
Materials Conference 2012, 17B-OR4-01, Fukuoka, Japan, May 14-18, 2012.

[58] Masaharu Matsumoto (Kobe Univ.), Hideyuki Usui, Masanori Nunami, Masao
Nakamura and Iku Shinohara, AMR-PIC Simulation on Solar Wind
Interaction with Kinetic Scale Magnetosphere, JSST2012 International
Conference on Simulation Technology, Kobe University, Kobe, Sep. 27-28, 2012.

[59] H. Usui (Kobe Univ), A. Hashimoto and Y. Miyake, Full PIC Simulation of Ion
Beam Neutralization, JSST 2012, International Conference on Simulation
Technology, Sep. 27-28, 2012. Kobe, Japan.

[60] Yohei Yagi (Kobe Univ), Hideyuki Usui, Masanori Nunami, Parallelized
Plasma Particle Simulation with Dynamic Domain Decomposition, JSST 2012,
International Conference on Simulation Technology, Sep. 27-28, 2012. Kobe,
Japan.

[61] ANagara, M. Nunami, H. Usui and M. Matsumoto, Development of a
Block-Structured AMR Module, JSST 2012, International Conference on
Simulation Technology, Sep. 27-28, 2012. Kobe, Japan.

[62] M. Nunami, H. Miura, A. Nagara, M. Matsumoto, H. Usui, R. Goto,
Implementation of AMR Technique into Parallelized Plasma Codes and Its
Effectiveness, JSST 2012, International Conference on Simulation Technology,
Sep. 27-28, 2012. Kobe, Japan.

- 41 -



@ ARx—3F  (ENZE 39 1. BFESE 2510

(EWN)

(1] BE¥Em GRS, FAHIZ, WA, BIRE, A8 T biss V@i
F~ T A —)b « T T AR -2 —ROB%E, WOWN~ATF7HHR—LE), 2008 4F
9 A 16-17 H.

(2] A Em OGRS, FAHIES, A, BEE, AMR IEICED~ VT 2 —LhL
Fa—RORREZDICH, 77X~ G2 5§ 25 BIFEs, iRRRE bt
Z—, 2008 4 12 A 2-5 H.

[3] AR —3E (JAXA), WNZ, &RE, v6HEIEZ, BATEZ:, REAEE, BRAREt, (LR
Fket, AN s, AR, FORTES, BB, 2 HEZ, R, B K,
NI, PR sE, BB — B8, (e, RIEMER, EMATE, EH 2, xR
K, EHEE—, 7TX~EALWGC OIEE), FHEBFELVRIT A, JAXA FHE
ZEAER, FARLIE, 2009 4E 1 H 6 H-7 H.

(4] #RATAFZ: ORERRSR), FAHIEZ, BIEBR, ik —=, BIEE, AR, Wiz,
W 7T A~ A NV DOVEREFAIZ [ 7oA TV o RRi A3 3al—a, Y20 4R
RISH B FHFH R ERKDRK)Y VR OT A, 8 K EATFE B ZEAT, 2009 4E 3 H
16 H—17 H.

(5] HATHETS (RIRIFAZ RS, S=BEREFH R DT D ANAT Yy Ra— RS, FRk 20 4
B RISH IR FEH R ERKDK)S iRy A, w8 KA TE 22T, 2009 4E 3
H 16 H—17 H.

[6] RIS R ORBRFSZ ), 3D hybrid simulation of interaction between the solar wind and
a mini-magnetosphere of magnetized objects, H ARHIERE B R 2HE 2009 £ KL, &
FEAE EFRSHEL, 2009 45 H 16 H-21 H.

[7] Pt CRBRFFSZRZE) , 3D hybrid code for mini-magnetosphere simulation, %5 & «
TR R L “ERG, SCOPE and Beyond”, JAXAFH B FAHFZEAT, 2009 4F 11
A2 H-5 H.

[8] WAt Z (RERARF), AT VYRR 2l —2ar WK T IR~ B AL D
HEJJRTAM, “ERR 21 S 141 [RIELFE T R Y T A RISH BEREHEH R IR
(KDK)Y >R L =, HEBRY:, 201043 H 8 H—9 H.

(9] & H RGN KR, R EANAEHEE D7D DR T B3 DHF9E, Tk 21
FEFERS 141 [ AAFRES LR - RISH B A A EBRKDK)Y VAR A -,
AR, 2010 -3 A 8 H—9 H.

[10] AR CRIRIFZREE), 3 IRTTAA TV RiEE AW = A B 2 —say,
SRR 21 AREEE 141 [A/EFES RO A- RISH B A F B EBR(KDK)S ARy
A -, FERRE, 2010 423 H 8 H—9 H.

[11] BEESMERE (BT R, DR FiIal— i al bR A 7L —ar 7P atam
W2, SRR 21 AEEEHR 141 AR LR D - RISH Bk EF R F2BR(KDK) Y
VIRV A -, FERREE, 201043 H 8 H—9 H.

[12] HkHET: (RIFR), “ KGR =R EEAY 2L — a0z 3 Rt
ATV Ra—R” HAMERE R B F# A 2010 K%, Wk 22 4F 5 A 23-28 H, &
RA R EE S

[13] #A$#F72 (ISAS/JAXA), “KEFEMNS BRI FAHIHE N 215K T T A~ AL O
FIEHE”, &5 11 DG RRIFEES AR T A, 2010 4E 6 A 24-25 H, BTGB
JEAT.

[14] HEEAMEME B R), vV TF R — VTS5 RR T332l — a BT A8 3
e, AR =L —al BFELURYT L, SERL224E9 A 14 H, 15 B, BRIGFE
e

[15] & HHERF GRLER) , “BeR B A NVHE I HEE D7D DIRMNTET VBT 2RF%8”, & 54
BIFHEAHINEA S, Yk 224 11 A 17T H~19 A, #ifRa o var7—



YL A= TT T

[16] A HF] (AR, BRIV E WK BA NV OHEF N, & 54 [BIFH A
PR SRS, PR 22 4F 11 A 17T H~19 H, #iiRa o var 77—yt
— 1Ty,

(17] ILARER G R), “BEMBEEZ B LMK T T A~ AN O BRI, 56
54 [ FH B FHIGE AR S, Pk 22 4 11 H 17 BH~19 A, ko ~xovas
T =TT T .

(18] #4722 (ISAS/JAXA), “3 WItNAT VYRR 32— alldib 7 IRX~vtA L
OHEFEPEREZAI”, 5 11 BIFHEBF RO T L, 2011 4E 1 A 5-7 B, FH B
Fr.

[19] fRAR—=E (ISAS/JAXA), “TTATEANRFNEFREDIFEL FRE L 2L —al”,
B 11 FIFHBAYRUT A, 2011 45 1 A 5-7 B, FHEHEEIFZERT.

[20] HeAS 457 (ISAS/JAXA), “Hfiis =l —v a2 WK T 7 A~ B A O I17F
ili”, %5 168 [EIAE(FHE T R YD L RISH BRFFFHH R FEBRKDK)Y VR YT A,
B 23 43 H 7-8 H, B KFFIRF YL /3A.

[21] ARESMIERE (T KT, “BEREA ST D/ NS B - K5 B BAEFH”, 55 168
[BIAEA7 B LA D A= RISH BB RHAEMFEBR(KDK) Y Ry A, SFpY 23 42 3 H
-8 H, BARFFIAF Y/ A,

[22] J\AHEE: (R T K52), “BhRREIR 08 % W=7 T A~ Bk o — R D7 aw Ailf
FIFIEDOBFE”, 5 168 [HIETERE S L 7R - RISH il L E 5 R R (KDK)Y v R
DL, VRL 2343 A T-8 H, AEBKFETIEF v /A,

[23] & HEEE (FHF KT, B2l —alEARR EA N OHEIRE, & 168 [H]
AT AR - RISH BB B PR R EBR(KDK)Y AR Ty A, R 23443 A 7-8
H, I RFFIAT Yo/ A,

(24] ARESMERE R R), “RIHRFEHHEE S AT AO BRI 7258 A4 -0t 72
Rwpifolal—ar”, WA= R—a B a—F 47 B U A 2010,
20111 H 17T B, =F A58 MR- T AT ReoH—.

[25] MAAIERE, Peftarzz, AFEZ, MR —3E, R &, BKeAVEVO KGR 77X
~Z5ENZ RS 2 Ykt Hybrid-PIC > 3al—3ay, P-EM26-P12, H AHERZ SR} %
HA 2011 £ K42, 2011 45 H.

[26] HeAFIEFZE (ISAS/JAXA) , BT TA <A N~DOIERICHT T2aA SR oV 77
Lo MERIZ L ARER B YL EEAM, Plasma Conference 2011, 22P046-P, 2011 4E 11 A,
Kanazawa, Japan.

[27] ¥eAkT4T 72 (ISAS/JAXA) , BUES 2l — a2 WS T T A~ B AL OHE 13,
SRR 23 4FFE RISH B B EBR(KDK)Y LR A, e 24 42 2 H 21-22 H,
A RFFIRT v/ A,

(28] TPATHETS (KBRFFSER) , SRR E D ANAT VYR I alb—ay, Rk 23 £ RISH
B R ER RSB (KDK) VAR U A, Rk 24 4F 2 A 21-22 H, A KFEFIRF Y
N,

[29] A& HER G KZF), B 13 3al — ol LA B A VTS OHE ) 12 B
T HWFIE, ek 23 AR RISH B R FEH A EBRKDK) Y AR T A, SRk 24 422 A
21-22 H, FESRFFIRF v /3 A.

[30] #AAIEME (#R 7 K%2), 2 YRIT Hybrid-PIC 322l — 3 a C XA T A /L OHERERE,
SR, 23 4R RISH BB BHE 3 B EBR(KDK)S VRO w A, SERE 24 42 2 H 2122 H,
A RFFIRT v/ A,

[31] J\RBE (R KEF), S8 - biEa W7 I X<kl f-o a2l —rara—NR
D7 AW H|FIEICEE T D8, 5 196 [mIAEFRES RUT A, Rk 23 4 RISH
BRI FE B FEBR(KDK)S AR A, pk 24 42 2 A 21 A (K), 22 A (K), TER
KF FIExvr A KER—/L 3 B4,

- 43 -



[32] ZEAMEREGFRF K, BER T T~ BA NI HT - 2R i Iab—ay,
196 [FIAETERES LR A, R 23 4EFE RISH BN AM 3R EBR(KDK)Y R Yw
I, RG24 422 A 21 B (K), 22 B OK), BECRY: FIR¥ vy /32 KEAR—/L 3.

[33] ¥EH# 4172 (BAA = EE),, One—Component—Plasma Model & V=& AR — LggdE h o~
FA=HACIADIZET DA, & 9 MR G =X —H 55 H S, 28A-130P, Ak
24 4F 6 A 28-29 H, fh T [EESEY.

[34] FWébs, HATRIE, MyAR—3E, AHEEBR, IWIIZE, SiRBEEa A V2R A LR
TAVTFEHEICEE T, & 56 RITFHBHFEMES S, HIFEREa v
U s—, P40, 2012 4 11 A, BIFH. [55 56 RIFHBHFHENE A E S 7 EES
HEE]

[85] MR —=2, Hebtdrzz, A HERR, G, (RGN, ISR, Rimsk, RBp—
BEGEIRE, WITE S, W5, IR EANOEEL 2l —ar b N ERE
Ral—iay, FEHBFEL VBRI, P2-142, 2013 4E 1 A 7-8 A, FARER.

[86] FAF:deZ, \ARHE:, MAARER (P K5, EE B BZEE B 7T) | 4
A T T AR ARl — T a IR AEI AR ST ATIEORSE, 2013 4F
INANRT p— LV AL 2 —T 4 T ERPRERVEV VR T Y A, BUR TR, 2013 4
1H.

[37] AHENF REKRT), Rty I al—Ya il ka7 I X~k A VO iR
Br, SFER24A4EEE RISH SR PRt EAE SRR AR D A, 518, 201343 4.

[38) MAARIERE, FIHoZ, /N AR — VK5 & KBS RO FE AAE 2B 95 AMR-PIC 23
alb—ay, 249 RISH BB FEIREMERS RO A, 1S, 201343
H.

[39] JUKKRE, Ao, MAK FML 7 7 AR L2 —Yara—ROEghRil
FULTEICBE T 209, ER244FF RISH B AL R ER L R U T A, FHL, 2
01343 .

([EIBR=58)

[1] H. Sato (Sokendai), T. Fujino, K. Kubota, I. Funaki and H. Yamakawa, Design
Analysis of Magnetoplasma Sail Propulsion System, 26th International
Symposium on Space Technology and Science, Hamamatsu, 2008-b-57p, June
1-6, 2008.

[2] D. Sasaki (Kyoto Univ.), I. Funaki, H. Yamakawa, H. Usui and H. Kojima,
Numerical Analysis of Magnetic Sail Spacecraft, 26th International
Symposium on Rarefied Gas Dynamics, Kyoto University Clock Tower
Centennial Hall, July 21-25, 2008.

[3] Yoshihiro Kajimura (Kyoto Univ.), Hideyuki USUI, Masanori NUNAMI, Ikkoh
FUNAKI, Iku SHINOHARA, Hideki NAKASHIMA, “Numerical Study of
Inflation of a Dipolar Magnetic Field in Space by Plasma Jet Injection”, 14th
International Congress on Plasma Physics, Fukuoka, 2008.9.7-12.

[4] H. USUI (Kyoto Univ.), Multi-Scale Plasma Particle Simulation for the
Development of Interplanetary Flight System, 14th International Congress on
Plasma Physics 2008, Hakata, Fukuoka, Japan, 2008.9.7-12.

[5] H. Nishida (Tokyo Univ.), I. Fuanki, Y. Intatani and K. Kusano, MHD Flow Field
and Momentum Transfer Process of Magneto-Plasma Sail, EPR-P3-203,
International Congress on Plasma Physics 2008, Fukuoka, Sept. 8-12, 2008.

[6] I. Funaki (JAXA) and H. Yamakawa, Research Status of Sail Propulsion using
the Solar Wind, EPR-P3-204, International Congress on Plasma Physics 2008,
Fukuoka, Sept. 8-12, 2008.

[7] K. Ueno (Sokendai), I. Funaki, Imaging of Plasma Flow Around Magnetoplasma
Sail in Laboratory Experiment, EPR-P3-206, International Congress on
Plasma Physics 2008, Fukuoka, Sept. 8-12, 2008.

- 44 -



[8] M. Nunami (Kyoto Univ.), K. Nishihara, Numerical Analysis of Laser Produced
Plasma Expansion with Large Ion Larmor Radius via 3D PIC Simulation, 14th
International Congress on Plasma Physics, Fukuoka, Japan, September 8-12,
2008.

[9] M. Nunami (NIFS), H. Usui, Y. Kajimura, T. Moritaka and I. Shinohara, A
multi-scale electromagnetic particle code with adaptive mesh refinement and
its parallelization, 21st International Conference on Numerical Simulation of
Plasmas 2009, Lisbon, Oct. 6-9, 2009.

[10] T. Moritaka, H. Usui, M. Nunami, Y. Kajimura, M. Nakamura and M.
Matsumoto, Full Particle-in-cell Simulation Study on Magnetic Inflation
around a Magneto Plasma Sail, 21st International Conference on Numerical
Simulation of Plasmas 2009, Lisbon, Oct. 6-9, 2009.

[11] T. Moritaka, M. Nunami and H. Usui, Development of a full particle-in-cell
simulation code with adaptive mesh refinement technique, The 7th General
Scientific Assembly of the Asia Plasma and Fusion Association and the
Asia-Pacific Plasma Theory Conference, Oct. 27-30, 2009.

[12] M. Nakamura (Osaka Prefec. Univ.), Interaction between solar wind and
mini-magnetosphere of magnetized objects, American Geophysical Union Fall
Meeting 2009, San Francisco, Nov. 14-18, 2009.

[13] T. Moritaka (Kobe Univ.), “Full particle-in-cell simulation study on solar wind
interaction with a small scale magnetosphere”, 52nd Annual Meeting of the
APS Division of Plasma Physics, November 8-12, 2010, Hyatt Regency Chicago.

[14] T. Moritaka (Kobe Univ.), “Full particle-in-cell simulation study on solar wind
interaction with a small scale artificial magnetosphere”, 20th International
Toki Conference, December 7-10, 2010, Ceratopia Toki.

[15] T. Moritaka, H. Usui, I. Shinohara, Y. Kajimura and M. Matsumoto,
“Electromagnetic interaction between the solar wind and a kinetic scale
artificial magnetosphere”, IPELS2011, Whistler, Canada, July 2011

[16] Y. Yagi (Kobe Univ), H. Usui, M. Nunami, T. Moritaka and T. Matsui,
Parallelization of plasma particle simulation with dynamic domain
decomposition, ISSS-10, July 24-Aug. 1, Banff, Canada, 2011.

[17] Masaharu Matsumoto (ISAS/JAXA), “Modification of Electromagnetic Hybrid
Particle-In-Cell Plasma Simulation Model for Robustness Improvement”, 22nd
International Conference on Numerical Simulations of Plasmas, 7-9 Sep 2011,
Long Branch, NdJ, USA.

[18] Tatsuki Matsui (Kobe University), Dynamic Domain Decomposition for 3D PIC
simulation with Adaptive Mesh Refinement, International conference on
numerical simulations of plasmas (ICNSP 2011), September 7-9, 2011, Long
Branch, New Jersey, USA.

[19] Usui Hideyuki (Kobe Univ.), Dynamic Domain Decomposition for 3D PIC
simulation with Adaptive Mesh Refinement, International Toki Conference
(ITC 2011), Toki, NIFS, November 28-December 1, 2011.

[20] Yohei Yagi (Kobe University, Japan), Masaharu Matsumoto, Masanori Nunami
and Hideyuki Usui, Parallelized Adaptive Mesh Refinement Particle-In-Cell
Scheme with Dynamic Domain Decomposition, 10th International Meeting on
High-Performance Computing for Computational Science (VECPAR 2012),
Kobe, Japan, July 17-20, 2012.

[21] I. Funaki, Y. Kajimura, H. Nishida, Y. Ashida, K. Ueno, Y. Oshio, I. Shinohara
and H. Yamakawa, Spacecraft Propulsion using the Solar Wind: Numerical
Simulation and Experimental Simulation in Laboratory, 22nd International
Toki Conference, P4-36, Toki, Nov. 2012.

[22] Y. Kajimura, I. Funaki, I. Shinohara, H. Usui, M. Matsumoto, H. Yamakawa,
Numerical Simulation of Dipolar Magnetic Field Inflation by Equatorial

- 45 -



Ring-current, 22nd International Toki Conference, P4-6, Toki, Nov. 2012.

[23] K. Ueno, Y. Oshio, I. Funaki, H. Yamakawa, Experimental Simulation of
Magnetoplasma Sail for Thrust Measurement, The Joint Conference of the
International Conference on Open Magnetic Systems for Plasma Confinement
(OS) and the International Workshop on Plasma Material Interaction Facilities
for Fusion (PMIF), P-58, Aug. 27-31, Tsukuba, Japan, 2012.

[24] Masaharu Matsumoto (Kobe Univ.), Hideyuki Usui, Masanori Nunami, Masao
Nakamura and Iku Shinohara, Two-Dimensional AMR-PIC Simulation on
Solar Wind Interaction with Mini-Magnetosphere, Conference on
Computational Physics 2012, The Nichii Gakkan Conference Center, Kobe, Oct.
14-18, 2012.

[25] Masaharu Matsumoto (Kobe Univ.), Hideyuki Usui, Masanori Nunami, Masao
Nakamura and Iku Shinohara, 2D AMR-PIC Plasma Simulation for
Mini-Magnetosphere of Magnetized Objects, 22nd International Toki
Conference, Ceratopia Toki, Toki, Nov. 19-22, 2012.

(4) 70 e

OEWNHRE O 1)

@/ HEE (O 1)

@ DL FN A BEHE
L

O=E
1. R GRERR ), & 52 [T MR E A S A5 T3, 2008 4= 11 A 5
H- 17 HEBAE.
2. WRFIHZE OREBRS), HAMZEFESRE 40 H @RS EOGHES FR) 5T

EFEE, 2009 4= 4 A 9-10 H BHfE.

3. A HBR UK, B EANHEIIHEE DT DFENTE T VBT 2058, 55 54
[ FH AR A E S, PRk 22 45 11 H 17T H~19 H, “AEEFEGERE).

4, UARER FFHKF), “REMBSZE B LMK T 7 A~ AV O BRI,
o5 54 [ FH BRI E A S, R 224E 11 A 17 H~19 H, FAEEFEGRE).

5. FHEERFOIE RS, “BFi3al —all AR AV OHE N, &5 51 (5
fiZe S Eh A T HERE IS, R 23E 3 A 3 H~4 H, FAEFHHEE.

6. AR IERS (ISAS/JAXA), EBR FEMEF i U3 = H (IEE] Excellent Presentation
Award), 2012 4 2 F 9 H, i X4 TR T 7 A~ AV EHEZ ) 7= Hybrid-PIC 75
R=ial—iara—RO% |, FTE-11-021, XS HroLX-BREEes,
HOR.

7. R ORERT), 8 56 RIFHAHFHMEAHEE S FAEEF BRE, 2012 F114,
4 N E R B A VAR LT R AV E I BT AR5 ), &5 56 [BIEH B
FHANE A HEES, BUFEERa v ar e Z—, P40, K.

@~A= (B - TVE) Ha
7L

@F D
L

(6) s AL JE B 451

OE: AN NERYH::
L

- 40 -



Ot o7 BTG )
BUE, BRI/, 51, 7 IR~ OT I — gl PRI T2,

§ 6 WP OTES)
Krlz7el.

§7 MW

7Y 2 I AR W2 DT EERICBIAL THOIRIE 5 ERREHIE L TWD, IR B 4T
TR 80% LWV fitAt > TG, a7 AR T, BF5E B DO AN EDY N EREDY, 7
DO T a7 T LFHFEDF | EHRE R /T DIE, LR DO FINMEEE~DBREL LT LY
AL— AT D2T=DTED Sy ZFELG |-,

TV VMDD RERIEO—2ThHD, #EH M bIEAMRE Wk oo —3ara
—ROBAZIL, IER 6 ZOMIEERBIORFEBEN DT, fERELT, FEFICEMHRE e~
F A — Vi3 2l —3a 71/ PARMER OBASEEZF DA FUENET L=, ZDED
DIZR LU CEHETII D o7, HEEOMEEN 2L THBEVO R b H o720y, KT, &
H— NORFSE AN BARL, ZNERIZERSIIZRIOME B35 SHEE, - ROMER
N REIMZD, EWVOEERY| ECORRRBEED X D5EhoT-. fERELTT ur T ABIIC
M=o BISRIAFSE A DIERR LT 7 0l T 2 1B 5 (b b A~ =T VN7 &k
-T2 03) ZEMDIRD X %1570, B EIFIEFITEFT LI-IH7EL, 7 ar I AR EN)
BLEDS RAHLRL TRIRO LNV ST TR D o728 U5, 2081, o7 ad =7 Th R
DZENEZSTODDTIIRVINEIUE T 208, 7/ MIBITAY 7 =7 B O# L &%
FELUT-IRFEThHD.

ZOFEOTuY 2 NIRBEHDOV—X — v 7 LB, EETHIREARNARIFIEED )&
WCRERIFTHEEL TS, REFILELNL, B DIEEN T ey 7 MEED £ 1 Lo
ettt ARV AP A=t Ay N B R VAN BT S8 S oY n ke fated I DNQAYS A =SE 278\~
A S—R]D NEBERD BAFTHY, AWITHIANE, FiEEEZS > T ey =7 MFSEICSAIL,
A CTET -2 EI3FEF IZ B T2 KU TS, 7272, Ty =V MIFFEBE LW ) D BERAZLE
TETRNLFITE IR BN, IRO IV L ERR AN HITHRL RO TODIEImENTEL, £
RO IED DT HOIEINENTHHIEEE 2 HE, HFFEE IR IRE L CHEMMZER IS
XDEFRNEVIERE VDI O REIE ST T RE L TS, EERIZ, 5 FERe T THFZE
BEUTIEEELTIT W0, SAHFZE RT3 B, &2 7 1XBE O Fe%EI I sk,
FIEREIFIEBIME L L CTEBFBENWTZTEWTND. $oLA, ATy aExomnitic, EH
W CTHHIZLTH, MFFEENIV L ELIZRDORAN L ETEZZEE, Ty o7 M
DILGENBITRELRIR FTIEH DD, HARIIIIET ICEIZLNIETHY, [IWWERTO A
BREVOAIES 7 0P =7 MIZH DD TR D, SR THL TN,

A% OREELTEL, RSN~V TF 27— VR f1E% MPS BRSO 77 X~ fifir o 2
7257, BIOMFIE 3 B ~OISHAN TEIUREE 2 T0D. BI%S 72 PARMER Z2—R T, 22
KT RCE RSV BRI E (S BNXER SRS © B2, B HRICEIXEDZED TEDME R
DRI FIEL, TNHEBRBEEBEN EWVIZLCVB LR 2RO R 22 M B2 R Xt 5
ZENHIKRS. BREAMEZED LOGFIET DR I OB EEZZNE N A2 LN TEN
X, 77X ZN BTN 2L —a IR A TEDD TIIRVINEE ZTWND. ZD AU
BOTH, S%OEREVIELENDRAE, v LV TF A — LRI T IEO BRI E HRIE O LK T
%. PARMER 1T ¥ a—HIZ AT KRBT 0 25 5 i T AL 2 Tk
Y, KIBSET VSO HIGTELEEDbND. EDOIH7R 5 FICSH TEA etz bz,

LEIDT a2 DT L —T—27 T, PARMER OB FEI 2 E4 FO- KEE 7 ot 20
FIFEE O L2 OMERFFMAEINTEY, SFERETITT/REH LW, 5% O
PARMER FIHZL TR DO, 22—V —BLEB IR E B AN ODEF~=a T V2K
fiiL>2d5. DDD &&= 5L FIEIC OV TOE RS 23U 2 Ty =a T VESERS T
W, FE 7z, I TLU T PARMER Z2 W2 MPS ORI Ialb—al 21T, L7l bl IHe

- 47 -



FIRFAG KRG FE 1] |, B 708 s D Id N RS S BB B S 8 Wy B 0D i) oy R BEARAT 1275 B L CHF
DT,



