2
[ VT RIr—)L e VT T4 I AR B DO Ial—a ] TS
Wk 19 A BRI TR R

HIF ez

TR AEAFERFIERT - 2R

BERMITY AT ABERICA T~ VT A — LRI S 2 — g v

1. BFFESE M OB

EEBTFHMAITU AT LELTIRESN TWDR 77 A~ AL (MPS) 13, FHIEDEIIZ
N LHI7RE AR — NG XD/ NG R B 2 EY . 2ia 7T A~ W ST oo IR i P I R B
S TRGRZZ T 1L THEN 2455, AAFFETIL, MPS 1281725 A T B & K5 R O FH A
TER LW~ aiye BLG i i B &) RTET A7 a2 MIRIZ G- 2 DHE D) % & iSRG 3 572
DI, A =R A, B ERIKEL TRONAT VY RET VDT TAh - Iab —afif
WraiToLebls, vV TF A — A IED T TR LA Ialb—ay FIEO BT T
[AYSR

Wk 20 FEEIE, 4 BICEELC AR B Z2die U T eI 8 &2 R L AZ —hSE 72, MPS
WZBEL T, (1) KSR — N TR OB/ AER (2) fENLDO T T A <IEFHZL
HHEAR—NEEGEER 7 A, @ 2 FREICE BL, JAXA THEiiSN-EETF v /—%H
BROFEBEAT DT D D ANAT VYRR —ar ZRMGT 25012, WERDONAT YR
L—rar OREE IR ROL BIRIANAT V) R Iab—rar FEORBE ARG L, F
7o 2 &N ATL T AMRGE S 53 LA 1) Z0E R DR IEPIC )& W B 7 I A~
L—yal it AN, IV TF AT — VDT TR R -2 2ab— g R ARG L, &
% ATV NRIAET VE W MPS Tz o s bbb, vV TF A — 75X
<RI I Ral—ar FIERR AR D ZO5EE B T, FERAICIEASF A — Lk
V2 —H R E DS — RV AT MR T WS E AL FIEOBRE N MEATHY, ik 21
FELE, EFT5TETHD,

2. MMEREBNR CCHIChHHIBIRE BT 4.()ICH BT 5)

(1) KB IR — N T4 508 O FE R ) SOk B

BUE JAXAIZBUW TN MPS VAT KWEAA AR E O B T FHFE BAER V2B 35 B2
F oL N—FEBNTHOITIY P00 Za S LI AT VRSl —3igy L0,
TR i hE R AR AR RN/ N MPS HED R 21T > CD, ILIZT v N—FEERES



JO a2 —var TELNEBEXEZRT, Z=0 FrUuN—EREE
DAL BICEINZEBRIA ML TS (L EAATTOXNEER)
BARN—IVIEGEE DL IND DT T A< itz &Y Fruseesrensmaccaariaeny
JEAE SN S B BE R B A T T D LS R T &
%o I TIX A O R B AR CHE 8 O K ED7R AL
EaRd, Fo, MRIBICIE, HRAT LIRS, 7T
R FEHLEL R T (AN VIAD DEEIE A R S
BN E D, MK E LT T X~ RO
HAEM, BLOHEESND MPS #E ) ORI
T, PR -2 AA O ERIE T v N — K
BRIEA DEFENE O IR EL TODHDNE &Y
IHRL 10, 2O BAT v N —EERAE RO
EEICHWDEEBIZ, BEET T~ T3z
B AR D ET B T MPS HEMEMERE D FRAT 12 7

Se+l9
4.5e+19
det+l9
3.5e+19
3e+l9
2.5e+19
2e+19
1.5e+19
letl9
Se+l8

"
r

jféo N[/m3] " .
Q) EENOLD T TR ERHILDH AR — VIS Z [m]
FEE R 7 et A 1/ NRLE AR — U5 (=0 [ZaA L)

TIRMEENZ D N TH AR — VI E D T TR RN B EDM BEAER,
JEERIZ W TIE, 2 E T MHD®< Hybrid 221 IO R EX, FixTF v N—
—vay MY ZORBESHRFSNTEE FEER, Tl Izl —var,

W Lo, SO J7 V5 CILRE S 1% B

’Ee%“é“”gﬂ’ﬁ?{mﬁiiﬁj:lﬁf%é*2:73§zo73>ofé°fb\5 ZITC ETAL U HAFIVA

W& B L, BALEIRHEE B DM A R T 228 TAA VB E— R R I m

AR ;ﬁq:% HDDHZEMHRDE BEINAT Y NI al—ar FIEOBRRERIE LT, Bl

ffxb/::u/»—/a/ WZROPEREFH M2 T > TV, ZHIVE VT, MPS oD 7 T X< g & A
VRN ENEEL, BXORIGEIERAZHELL , 8 A OB A E &R T 5T E Th

Z)o

(3) ¥ WF A — )WRLAEEY 2 — VB3 :

ArhaXyrar

MPS EF/LICEWT, FEEETE TO T IR~ 27 —% 10 ' m A —F — Bk A 7L
— A NLEDIE KRR A — i 10'm A —F—ThY, FIZ 4~5 HHDIRIEWA A F Iy
LoD HRIROPO BB D, Fe, WA BRSO K B R BB AR BRI 72 & 0 A R IZ B0
T, T IASEEGGRADRIZEETHY, TOTOR A 32— aInETHS, LvL,
W OB -3 32L—3 a2 (PIC: Particle-In-Cell 1) 2 CIXFHEI AT — L idT S A KR I
RSNDT-D, B 21555/ MEOR 1% —BRIZH WD L EERHY | 12 528 IFEIRIZIZ R R 23 S
STe T TEH AT BEFRIA TIER WS TS S8 -0k (AMR: Adapted Mesh
Refinement {£)& 4 AT —%THLEMZICHEAL, £IIXT7T7 70V al) S T AR & HERKD
PIC &2 HAWTE AT LR AEIT> TS, AMR {ETIEI =2 —TarWIZAER T8 5 0%
MR ER 2B T RICB W CTE=4—L, iR EM D RELS O 1V AT 2% RPT i E



I OENAYIE A TAZ 210k, BEEL T L

FRI— L 3al—ar B RERT S, A7 et r é = ’
INTIE RO Z Ty T AT A2 A2 . parirs | L1EBOT 64 "H"
T AIERERIZH H ATEEZ: AMR {EICk D~ L S %32;.%.%:,.%.
FAT— R a—RORFEE HfETLibic, 2 _%w&% - .@J_f.& .j
DIz —vara—RILr KRBT 7 X~ ST SN |

ki a2l —ara T\~ /L F A — LA B AR
M8 L= T MPS [R5k 4 70 75 X~
BB DRMT 27 72 D,

T NTY XL

AMR % PIC ¥EI12F3E4 572 FTT(Fully Threaded Tree)fid EIFIX 5 M k& 115 1E 4
MET 5, ZHUEEK IR LT b BRICE RSS2V, BEOILEe> TV
Bl A B BEL VEDE ARSI CHRERMIEL EB T L 2),
7o B 2 HRA L ZTHRTHZEICED, /RO ERE ) R FES<EIFIRE 12~ T, BiAY7e
¥ Al 50 b - AR/ U CIE RIS ISR IR T 228N TED, RIRFIZAHE T ITITE DR 1
SEI S AEAE T DR 715 SR (GL B P BB F -8 5, 1o T R FIEEh B Tl T F4 8 T
CTo B COFETHAIREICR D,

B> Ral—ar OWFFE TR HWSNA B — 172 28 M fEIR /5y BIVE TR, &/ —
REEI AT E S DR A ORI E B DT DIZ AR AT U A I D, T & 1T, AT
AHERFD T8 | BB IR RSy B CIr A L<FH & T Morton IEFFEZEER 95, LL, ki1
PRal—Tar TR FEB G R IR O R R 2RI N D 720 A& F OB FELD T
XA BIEREDIR FEIMADITIER+Thd, I T, b - E oM LB g L~ 2K D
SR EOW K%, —FEOEAELTIRLIZHMEIE Morton IHFE I ZH72IZBERL, HLVE)
B3I B e oy B E A A CD 19, TAREFETH DN, FIToICB R LB IE Morton IEFIEIC
FOREFHC R EHICH /— R CRIEAAM OB F(L AR DN TELZ LA MR LT,

- FHEG

FEWERO IR By DB R A A& Z T2~ VT A — VR -2 R
2l —ara—RORCFv—IhEDHT00H, FHFEEY
2—WH L TT AR R 2l —varickha—F oz
ToTW5, X 31X, AN LESREEKEGR Y7 X~EDMH
AAERICETHNAT VYRR Ialb—Tar iR — |
AMR {EICE D A& o3 ET Y 2 —/ L2 L7 T 3. A THEE L AR
b, DH—EDTIAXAEELBEEL THSLRtE S 2 oMEERICET 2
B2 ¥FEBRNSH b U, BERETZ UMD 7T X Sia s s b o 46l e BT
VD EEAIEC T AT OMMEDRBIINTED DI priz flo €L BRI TS E
HILEMR LI, Flo BRI IXOIERB LRI T i o<,

% AMR JEIZEDRITEHEEITV, T IRIER TN
KL TN EALT D, 5 — B DR 15 & R F & U THEKE T IILdE e, M bk 7034
B VE IS AL, B AU DL B oD %5 FEUSE U IR R IS R WG B 2 HERF L 72 3 ORL TR RLNRAT S

2: PRI - REE LR DIRA A
R, RENIRA L HEFT,




NBZLEREBLI,
3. WFFE i A

(1) TR 70—
ORI N—T R I ez GRERRST: AEAF R SERT. HeHER)
@HwrJeE R

I NVF R — VRV I 2l —a e NETFILER
NI A R — VGRS & T A=t & O AEAERICET 2 EBEZET v o N—FER O

NAT Yy R o b—3 g VRN

‘MPS AN THHREBICEET 247V v R 2 b—3 g VRN
W BIRIANAT YRR F-3 22l — g FEEO B3

(2) [JAXA) 7 V—7
OWFETHET N—T 8 AR F (TR 22T 2R FE A | HEHd)
@ HFFEE E

‘MPS 75 X< F ¥ L /\—EE
W BRIANAT YRR X2l — g FIEO RS
‘MPS A\ LR EBICEET D I = L—3 a3 URMT

4. MIFERRDOFERE
(1) mm3cFER (&m0

1.

D. 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.

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.721-727.

WA AR, IR ORI, BE OBR, TR B, FHRERERICIOER T I A~ A
VOVERERHAM, JUN R Fe B T E 55 29 & 4 5,369 —373 H, 2008 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.

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, in press.

I. Funaki and H. Yamakawa, Research Status of Sail Propulsion using the Solar Wind,



10.

11.

12.

13.

14.

15.

16.

17.

18.

EPR-P3-204, Journal of Plasma and Fusion Research Series, in press.

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, EPR.P3-215, Journal of Plasma and Fusion Research Series, in press.

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, in press.

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, in press.

K. Ueno, I. Funaki, Imaging of Plasma Flow Around Magnetoplasma Sail in Laboratory
Experiment, EPR-P3-206, Journal of Plasma and Fusion Research Series, in press.

K. Ueno, T. Kimura, T. Ayabe, 1. Funaki, H. Yamakawa, and H. Horisawa, Thrust
Measurement of Pure Magnetic Sail, Space Technology Japan, in press.

H. O. 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, in press, 2009.

K. Ueno, Funaki, I., Kimura, T., Horisawa, H., and Yamakawa, H., Thrust Measurement
of Pure Magnetic Sail using the Parallelogram-pendulum Method, Journal of Propulsion
and Power, in press.

RS AF7, Mk —sE, TIE i, B sz, IR R/, W Z, v e Hkd, 7
FASWEGNT L DMK IE R BRI T DAF B2 R D E B, H AW F
S m AR, submitted.

T. Fujimoto, H. Otsu, I. Funaki, and Y. Yamagiwa, MHD Analysis of the Magnetic

14

Diffusion Effect on Magneto Plasma Sail, Transaction of the Japan Society for Aeronautical
and Space Sciences, submitted.

Y. Kajimura, K.Ueno, 1. Funaki, H. Usui, M. Nunami, I. Shinohara, M. Nakamura, H.
Yamakawa, 3D Hybrid Simulation of Pure Magnetic Sail including Ion-Neutral Collision
Effect in Laboratory, Journal of Propulsion and Power, in preparation.

Y. Kajimura, I. Funaki, H. Nishida, H. Usui, I. Shinohara, H. Yamakawa and H. Nakashima,
Quantitative Evaluation of the lon Kinetic Effect in a Magnetic Field Inflation by Injecting
Plasma Jet, TRANSACTIONS OF THE JAPAN SOCIETY FOR AERONAUTICAL AND
SPACE SCIENCES, in preparation.

M. Nunami, H. Usui, and T. Moritaka, Modified Morton Method for Load Balancing for

AMR-PIC simulations, Journal of computational physics, in preparation.

(2) FFrHiE
Rk 20 FE ENERRFHEREMS S 0 04 (CREST BFZE#IR RREMH% : 0 1)



