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Evaluation of the collision neutral gas particles’ number by NC-DSMC method
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Large Eddy Simulation of LOx/GH, Coaxial Jet Flame Under Supercritical Pressure
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Fig.1 Comparison between numerical and experimental results for correlation between
viscous interaction parameter and axial force coefficient(Cs) for HB-2.
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Fig.2 Comparison between numerical and experimental results for correlation
between viscous interaction parameter and Ca, and G, distributions for
blunt cone.
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Numerical Study on Fundamental Phenomena of Detonation and Performance of Pulse Detonation Engine
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Radiative Transfer Modeling of Venus Atmosphere with Ground-Based Observation Data
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@ HEITN—T

WFFEARERE - FHEE T a AN JetERAE e v —", FHEF9E5E(tanno. hideyuki@jaxa.jp)

@ FHEOB/M

BRI 2 e LT ) AT ¢ v 7 L P OMERET.

EREE )RR HIEST ©

@ HAEOHE

AR SR O R,

AR AT 4 v 7 Vo POEHSAEORE. 7Yy XA IVEETL

P P SERT D7) 534,

@ SEEOHRRRDOBE

ZEIWFEB DR

HRESIREHREIHERZ SUE L72 N 2T v 7 Lo DOMEREHi. BRSO IE & F2h.
BTH M HERR OB TR & DFHME & e L, A7 & 2 FFAf.
5000 F
g 4000 - i Zﬂ.-..l-_‘__:___,_‘._.——— '\?:M
§ 3000 é 100 !m“’
§ 2000k ‘g o AP,
g 100 WP | Pump
o). / . e
g . . . X ()
32 33 34 35 36
X (m)

@ FARBEDLARRR

1) ISTS#eA
2) 6th ESAARD symposium

[X] 1 Projectile #E (/2) ,

0.30 T

Piston #E (F)

T R20 blunt cone
Ho Present Force balance
(MJ/kg) method
4 .
7
025 10
12 v
“ : : Numerical
6 simulation
<
020} . /'_/AA/{;—:— PRI
.' LL ]
LI )
0.15 L L
0.004 0.006 0.008 0.010
C1/2M/Re1/2

2 R20 HligE M SR ol /iR %R

3) 15th ATAA aerospace meeting

-122-

This document is provided by JAXA.



HPC@JAXA2008

RARXFERETIVERAUT—2ZRAVEREXRID NELNEFERDOHR

Study of dynamics and material transport in Martian atmosphere using a general circulation model and
observational data

@ BIEIN—F

WFERFEE  FHBEEAT 77 A~ itk SF7es, BHMS (kuroda@isas.jaxa.jp)

_N

@ FHEOBM

KRR D I & WBEIEBR DWIFE 21T 5 12 T-» CHREREE 2 BT, KRS IEGERET VO
HEEHEIT . KERKKEERET L O&EENT, B S TODIEE R OWIEOZER 3 o+ R4y
fizeZOPCTHITS Z LICX->T, BT —X O TIEmE A # L ES) - e 2L X —fiin/s &
KL, RRHOEBHGD AN = A L%fFAT 5 ECOEE e vV e b2 5L 2AICHD.

@ HAEOWME

KERGKBERET VO L, ThE RO TORERRD I EWEIEERIZ OV TOMIEETT .
BARENIE, BHISN TV D KEKRKIRE D%/ 3 ot +IMm %2 L < HE 2 X 9 ICk B REKIE
BRETNERRL, TOPIZRONAMETERLER « WK - B EXFEA 7 — L ORIz OV T
MraqTvy, HERKRR & Ol A i L O 218D . B Ar — L ORGEEE(Z ITEHE K O
DAEMDIFLERREMEIZ HIETNC DN TOHEEIRED KRKF DX A b« “F{LIRFE « KOFERIZOWVTH,
BRAETFICADLBNT —2 2 LS FHRT D LICETABREITY. T VEBHT—2 %A, k2
A ORIR OB LD E IR /e & OB L AT RSN F R OWETRERICRBIT 2B R0 A 5 =
ALEBRY, FRKEBRICOW TIE NN K RO REEEMEALEWE DN ED X 5 7o 8% K
IFLTWAENIZHONT, FELLSIZEZ1TY.

@ SEEOHERRDOBE

B OBNT — 4 D KB OFRBERKU AR Z R L, KERKIKERETT V2R TEOERK
AT =X D H i, HERKK O R ERE - H I /SN 5 YA4FERE) & oHom S e O E S Zdam Lz, =
AU HFAIO KBRS IT B AERE OZE & L THRENTZ. £, KBERKOKERZBHHRT S
ETBIICETL, KOBIEEIZIBWTEEREE & 72 5 /REK T OXRALKDOHFTERAEEIZ DN
T, B EBETLFHMBCROF A A h—AIZ L DB L&

-123-

This document is provided by JAXA.



HPC@JAXA2008

Pressure (mb)

10 1 T T T T T T T 1
0 45 90 135 180 225 270 315 360

Solar longitude Ls (degrees)

K1 KEKRGZKIERTT NV CHRE SN, FRESACHEL0E ~ i 10EE ) DR
PRI sUDOFEMZ . FHTEE1~0.2mb(15~30km)IZ 3V T, AR TR
MR L TWD.

Pressure [mb)]

905 605 305

30N 80N 90N 905 B0S 308 30N BON G0N 905 60S 305 EQ 30N o

£Q €0
Latitude Latitude Latitude

B2 KERKKIEERET LV CHBLS N, BFHCORENE LI KRKIRS Hppm]
Do3A. @ITAREERE R, OIS, OIFAREERA RN 5.

@ FIRBMROAFRKER

1) Takeshi Kuroda, Daisuke Sakai, Masaaki Takahashi, Alexander S. Medvedev, Paul Hartogh, First

results of the water cycle simulation in CCSR/NIES MGCM, Mars Water Cycle Workshop, Museum
National d'Histoire Naturelle, Paris, France, April 2008

-124-

This document is provided by JAXA.



HPC@JAXA2008

2) HEMmEIs, EfEEN, Alexander S. Medvedev, Paul Hartogh, K& KKAIGERTET /L TRE S NL7-0R
EEEIREN & T DA =X 4, HIEREREREES RS, FEA v, 2008454

3) Takeshi Kuroda and Paul Hartogh, Simulation of the water cycle on Mars for the Herschel mission,
AOGS 2008, PS09-A013, BEXCO Convention Center, Busan, Korea, June 2008

4) Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh, Masaaki Takahashi, Study of the
semiannual oscillations in the Martian atmosphere with a general circulation model, AOGS 2008,
PS12-A014, BEXCO Convention Center, Busan, Korea, June 2008

5) Takeshi Kuroda, Paul Hartogh, Daisuke Sakai, Masaaki Takahashi, Simulation of the water cycle
on Mars in the CCSR/NIES/FRCGC MGCM, 37th COSPAR Scientific Assembly, C34-0013-08, le
Palais des congres, Montreal, Canada, July 2008

6) Alexander S. Medvedev, Takeshi Kuroda, Paul Hartogh, Masaaki Takahashi, Semiannual
oscillations in the atmosphere of Mars, Third International Workshop on the Mars
Atmosphere: Modeling and Observations, #9047, Williamsburg Woodlands Hotel and Conference
Center, Williamsburg, VA, USA, November 2008

7) Takeshi Kuroda, Paul Hartogh, Daisuke Sakai, Masaaki Takahashi, Simulation of the water cycle
on Mars in the CCSR/NIES/FRCGC MGCM, Third International Workshop on the Mars
Atmosphere: Modeling and Observations, #9049, Williamsburg Woodlands Hotel and Conference
Center, Williamsburg, VA, USA, November 2008

8 HHMIE, FEEIER, Alexander S. Medvedev, Paul Hartogh, KSR KKD2AIREN S ZD A B =X A,
H AR FR2008F RS, D159, UAEREYE % —, 20084114

9) LI, EAELEN, WK, Paul Hartogh, ‘KERZKIEERDY R 2 L—3 3 v, AARGSEFE2008
FEEKFRE, D307, IIBEE T % —, 2008111

10) Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi (2008),
Semiannual oscillations in the atmosphere of Mars, Geophys. Res. Lett., 35, 123202,
doi:10.1029/2008GL.036061.

-125-

This document is provided by JAXA.



HPC@JAXA2008

RITIVN\E 10 L EDOBERER VS LD VNI O O BIERHT
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Dynamics of collisionless shock waves and generation processes of energetic particles in space plasmas
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Fluid Theory of Relativistic Magnetic Reconnection
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Electron dynamics in huge and complex reconnection layer
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The structure of MHD-scale Kelvin-Helmholtz vortices: Full particle simulation
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MHD simulation of solar wind interaction with planets having no intrinsic magnetic field
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KBGEUREEZ Z DJE D (AL ST & &, A A OURHN E 9 722 % BRI HH~T=. 3 Reference
RAEIZDOWNT, FEL RHT L72AER, KEDE Y O L - TEE LT KGR D8R IIZER LT,
BANZFHEA e Ray i iE DR S n Z L vbio 7z,

KGR AL DR T D201, KRB 20 nTE L, KEERAEEH 22 KBRS E
L) S, EEEEO ORI 2EA A0, MR EHAN 2ORE, KBRAEE 23850
Y DA ZA) KBEED B 7 — L~V =it (open), (B)KEGEDH 7 —/ LT 72 v B U 7= it

(closed), (C)EHERENHWREH L TT—/LCTH UGB (closed) 732 Z Lnbot=. BUAIEHEE
O FECAERE N D020 E, EHEE D SR E HTRANZIEXN, &AEBEEZ BT 5. KRN S T —
JUASBAWTZ AR TIE0 IR, OHEIH LW Z EbinoTz. £ KIBEEE I8RO E
DAL, QIKRBEED S T — /L~BAW TR, B)RBEED S 7 — /L T2 W B U7 5 = &
BNhoolz. ZOFE L KGR ST — L ~BIWZ 7R ETIE0sHIARE T, Ol Lanz &2
otz (1)

FIWG N o 5B OFEND, O AEEHEN LR L, ZO/RIT 2.0X10%/s FRETHLHZ &
Doyhnodz. ZiUE Mars Express it TEH &7z OO E S ITT LTV 5. X 2 13RS,
RN S EWEN B DA ORRE L, BN H D56 OHdiit L, B2 W0EgE O kit L
7R VEHR AR LTS, X2 (R) 3R 72 KGR ST 2 — & ORE503 78\ 55 (400km/s, On'T, 8/ce, 2.0
X 105K)DFHFERE R T O OAEMIEIRED ) 7 —a X —7 1 v hO BICHES 2 BN X TH 5. kb
VKB RTEA, HEhXEETH D, XD open ITAH DO MEFREIZ[M] 2> 9 FEAROFER CTH 5. closed 1%

-143-

This document is provided by JAXA.



HPC@JAXA2008

WO BEEE ZH 2> 9 AR OER TH 5. Ozt 3Bl B FE 200km (2 A R FEIE A3 8 5 . open/closed
boundaryl L E500km T2 5. closed DFEMIZAERRFEIE A & D DT, FARIIAM O EEERE 2 \7h>
T2, DFEY, BAITAER L 720 EARIEREE T SR H L RN Z L 2R LTnD. [2 (F)
IX2 (B) LRUCT74+—~y b CTEREERIRIGE ST A —5 OB 55(400km/s, 4nT, 3/cc, 2.0
X 105K) D HAE R TOFDAEREREDH TF—a L Z—T v bO RICEESZEW-KTHD. O
VBRI FE 200km (2 AE R BEIS N B B . BEEG S eV A L L9 5 &, open/closed boundary (3 & E
200kmf 1T E CEEL FiF 5. 20729, openDFEMIZAERKIEE A H 5 DT, WARIEM O EHERE M
Mo TS, DF D, BYIITCAR L7Z0HIAMNTHmE S, T— a2k L, T2 2 2R T
5.

KBREZESD 1/10

M1 KED OtBEDON T—aL ¥ — FoiEe =K, ARSKEEO Ficdh
D. KSEOETENIKI LT, WD hAn o—ngas. KBESES 1/10
O, QKBRS T —N~BW =5, B)KBED LT —/L it 72 v B
U735kt (OBHEE N OREH L TT— /L Iz W U= & 5. KEJE
BEFIX1 OBA, (KBRS T —L~BIW=34E, B KBRS T —/LT
1272 0 BA U720 A 13 5 5 .
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WK () LB S DA D0 OARIERED T —arZ—Try ho k
WCHES A EOK (F)

@ MRERDLFIKR
1) BHE F, MMEHEEESC, [ 95, BRO R WEE OTailldk & KA Ao, AAHERSRE RIS
20084F K4y, HEH

2) Maezawa, K., Y. Kubota and H. Jin, Tail formation and ion escape processes for planets having no
intrinsic magnetic field, 37th COSPAR Scientific Assembly, Jul 13-20, 2008, 7~ A % —

3) Maezawa, K, Y. Kubota and H. Jin, Tail formation and ion escape processes for planets having no
intrinsic magnetic field, 5th Annual meeting of Asia Oceania Geosciences Society 2008, June 16-20,

2008, MEH
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CIP ZZRALV-HEES 0—/\)L MHD o 2aL—avETILORR

Development of a global MHD simulation model of the magnetosphere based on the CIP algorithm

@ BRI N—T

WFFEARER « B RGHIERBREIIZUET, IAARE (ymatumot@stelab.nagoya-u.ac.jp)
o403« 4 i B K HIERER P I T, BE#E/R 1-(seki@stelab.nagoya-u.ac.jp)

@ HEMBEM

CIP iE& M L7 s S 8 7 1 — UL MHD ¥R 2 L—ya VBT VEHITZICH%E L, MKEIK
FEEBL U BV THR T 2 L b D KHALEIZ L DL, @EY =y M6 T 77 Xvi—
N OBSEZ BTS2 LIc kY, BEKETOT T X<k - BRI 5 ELTORE 2 5
MCTHZLEARE LTV,

@ HIROME

ZAVETBH% L7z CIP £ &L A MHD FHEofi#s (Matsumoto and Seki, 2008) Z~—R & L7z,
WS 7 a— Iy alb—ra BT AVORRBEI T T, REECIHEFERECOHE (17U v
=0.5RE, 0.25Rp) DR ZEITITV, HRGmE LIc R OEWET = v 7, WU EEHEON
HREERRIFOREDT= DT A b, 73 EFHIBIFRIC L 0 RET 2B ORESOER, F= v 7 ZHl
\ZATo 7. EOREE, KGR E OMAERIC L S, BN, MKERER, m)axrsrarzl, k&
KREVER T 0 AN BT E 5T /LVOBSRICEI L.

@ SEEDHRBROME

AW THRBAR LI ET VORKE LT, CIPEZYIO CHEA L2 Enzgifonsg. CIPHEIZE S
MHDf##%1%, Matsumoto and Seki [2008] TEA¥ L7=FiE42EH LT\ 5. BRRIZIE, MHD G RER
OIEF TR L FHE TR A Elsasser B8 TF & 7= HREAGR,

6—”=—(V-V)n—n(V-V}

ot

%j'i?(V-VJpJp(V-V)

07" .o 1 1oz Vi ¥, - ¥y
==z V)z —EVP—Z—VVA~2TVH+E{VA‘V}H+Z—(V'V)

HN—ZA L LTWA., ZZT,
7 =VEV,

IZElsasserZ%t (Elsasser, 1950) ThH 5. ZOHRARTHS Z L2k, Bt - 7Ly = D
Fea CIPIE TS Z LN TX 7280, FETHERTICOWTEREE IS 2 LR TX 5. —F, B
ITIERBIRE E LTI, TN EAX v — N1 ETEE L, Adams-Moulton 7l 1 « (EIE AT
fiE< 2 EIT R BB EE AR L TN DAY, TERMEMED TR VRIS 35U CILCIPYE T < FEIERMRR T L 0
HENED.

LA E ORI IFEEREEISIC B W CTREVMEREZ 55 OO, FEEIEAEIZITE LTV 7Ru. KR
SUEFE BAER RIZIB W TRERIB R IR S I DRI IR &2 2 E iR < T2 b, o |\ e H o
ANT ¥ (Ogata and Yabe, 1999; Arber et al., 2001) EA L7z, #F7-IZENHIER q &
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+1
q=C><n|:—Vf(V-v)+yT(V-v)2]
T T LR
2n

if (]—V-vﬁ—O.ZS), C=0.75
v,

else, C=0.0
K ke, HEEHFEA, JEHFERAINT 2 2 LI X VR A2 ZEICHES 2 LIS L.
Ta—ry R alb—a s AIBWTC, RGO XA R VG ARG L BT A 2 L INE RIS
5. FiuL, ve—Lr 27 (IxB) OFHEIZIWT, EitE RO DEEOBGOZEMERENRRE LD
72OTHDH. AL TIE EREAT RO 5502 LT O XL 91,

06z il Sl 1
3 =877V ) Vo'~ -V(p+65)-—V(B,5B)
+""“%:V"(VM,+5VA)-V@M(V-5V)

1 n _
+W0 [(1 —;”)VM+6VA+6v:|VB,,

, where 5B=J56VA+QE—1)B“
n,

17V, ElsasserZ 8 OB /TIZ DWW T OHAFHEEZIT- 7.

BERGRIEY, AN ZopenlZ L, KGRI OBES i 4 KGR T A 2 CRElE LIERSM T 5
TRk, RICKEREG Uil 7. E7o, HERFO S E6Re (HIEREES) PRI wIHERE & &
LCWB 78, BIFES CIIEERSME L COBEEEZMRITE T T,

KGR Edlce, HEV=400km/s, IMF B=(0, 0, 5)nT, 77 X~ B=10.005M:CiT- =3HER R4
VR, BKBERIEIZNT &3 v 7 BB S, EREHIEE TRV 0hb 6T, ZEICHE
ZEITRIL TV A, F T, MKEREADESO Y v RETIR AL TEY, CIPIEORHENREER D
KHBUAENSINTWD, Fiz, JLMEIMFO7-0, EfEETOMRY ax7a niETins 2 ed
e S, A ZIMFRFO AR R EAER 2 FET 5 2 L ITkP Lz, S%ITRGEES EiF T Z
LIZXY, EREICBIT A KHRZEDOHRA AfEd.

2(Re)

-20 -10 0 10

Denﬁipi"} l

2 4 6 8 10 12
1 FHERLEZe— L MHD VS 2 b—3 3 EFCL A, KRR E
MEMEM. BITEE (o) 2L, BRI ERT.
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RS 2008 FEERIRS, #OR, 200845 H 25 H-5 1 30 H

3) MAAPESY, ZAPRENE, VERIEEER, MERFETT, SEHER, BEEST, KRR —R—arEa—4T
HiEdaE 70— L MHD © 2 2 L—3 3] , STELH#IZEES « XF A r—)La L Ba—T 4
vURRRE, HERY I 2 L—X—F X —, 200848 H 6 H-8 A 8 H (IAfF#H)
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5) FAARPEST, ZAPREME, UEREERR, MEFFELT, SEHER, BREST, REERA——aEa2—%7T
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TILFRT—ILEERRICE DCKEEMIKICH TEHIBRNT S X T#EED LLEMRE

Comparison study of plasma transfer in Earth's and Mercury's magnetosphere based on the multi-scale simulation

@ BRI N—T

WFFEARER « 4B P RGHIERSREIIZCET, B #E4% 1-(seki@stelab.nagoya-u.ac.jp)
e 403« 4 i B R HIERBR RIFIEET, /\K “(yagi@stelab.nagoya-u.ac.jp)

@ HEMBEM

WefF> MHD 21— B X OB L7 = — R W TOKEMKE D /v —/ S vy I 2 b—3 g U &T
9. FTo, BONIHREOEFMIIT D ERS 2 IO TREEROT b ) U LA F 0 OT A M1
R ATV, KEMSEIZIIT DA A4 v OEHRRIIR Z E R w2,

® HIROME

KBTI R E GRS A R D, HIBRICEEL U7 AR E A R BB 2 TOR T 5 — 5 C, EHEE 3 e
WZ LR - B A — AV NS N AR BHIER D Z. FTD, EO/NS IR — b KERR
HClEA A > OIETFRAII RN L T & AW aTREME IR STV D0, RAF A0 A3 W OELR
Tho. 7 A MIFOPEBRHFEIL, BrOEIRIVIRE RELLFEL L TANITHLEEZZD
NoHN, BWSEEHON LD DUENRD Y, BEKIE ORI EIED & DRRE D> THRITHUE
FATTE . ARFETIE, EMEZRPLUEERFEA~DISHIZE L TW D50 Y L ) A A2 I
fRAET HHEsiA (MHD) =— ROBJE &, KEMSEO 7 m—Ly I 2 b—ya U ~OISHE T
7o, ETo, FONEREKE O E T T D8RS OV TREERDO T MY U LA A OfulEBEqH
BEATWIIR R 21572

@ SEEDHRBROME

AWFZECIEIMHDIE R 2 AWK EERE S S 2 L—3a VRO, T A MRIFEIBE 21T o7, RO
EEHE CIEBEREEIC LD V - BALT LHOIZR LT, £72bT0eV - BRKRERAEL AT Z &2
HHNTWD. B T BT REHAWTY « BEOIZT AXLENS D), AL TIIESEO/ D  1ITx
7 MVIRT v % VORFEF R AR FiEEBRH L.

ZOREEEDL, BT LIZMHD 21— R &K E2EKBEITIGH Lz, b 2 IMFO KRR Z i L) 72
& A EREREO%, EEIRBICE o7 (K1), SEEONENL, Al OB SR 231.6RM,
B IF2.2RMITAIE LTV 5. FlomifmpR ) ax7 va AKX VKBTI U2k E LTEb,
BRNOBEFRMBIRMIALE L TD. ZHHOFFITREOBHIC Y I 2 L—ra v gL T, T4
SNHHBEHOMEIZINE->TWNDH ENZ D, B, 22 F TOMEIE, Computer Physics
Communications [ZHE#E <47,

BITE, 50N =B 2 O TERERROTF N U AL 4 OiEBRHEZIT> TWHEETHS.
FHFER TR O N B ESC RV — 04072 E1X, BKEIN T~ 7~ Nepfiza LTk Y, MHD
TREOLNIAER M —ET 5. 20— T, RERAEFTIZEWT MHD TS 620> T mEE -
BT RIS S e, ZAUTREEPHIAFIET D4 4 N E A R — NV OSAlZ 51T TR
U7 FLIERER, BlREN-EE26N05. ZOT A MIFRHREITUIIFEROBEBETH Y, 5751
MV ETHD., oL VBENLREICEHEAT 720, £ihT 5 KERESIETICERITSH MHD v =
L—yard, TSR ESEZT 2 MRFRER S ZFE LTV 5.
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Pressure

4 6 8

B 1 b IMF IS TR O VK BREGIBOEE FAE. 5 RENES) (B3 nPa) , SUIRIHE RS

@ AEREDARIKR
1) HARHEREEREA 20084 K

+Study on electron and ion dynamics in the Mercury's magnetosphere based on systematic trajectory
tracings
B %73+, Dominique C. Delcourt, =F FHEAf
« Effects of the inner boundary condition of the global MHD simulation on the structure and
dynamics of the Mercury’s magnetosphere.
R 5, B RS T, RAARTEST
2) HHERFERLS - HIERERPE 220074 P
- KREMKENZIBT T N U LA T B AT I T ZAO KGR0 528
IR, B R, AN
3) 2008 AGU FALL MEETING
« Initial results of trajectory tracings of test particle simulation of sodium ions under new MHD
model of Mercury's magnetosphere.
M.Yagi, K.Seki, Y.Matsumoto
4) M. Yagi, K. Seki, and Y. Matsumoto, Development of a magnetohydrodynamic simulation code
satisfying the solenoidal magnetic field condition, Computer Physics Communications, Volume
180, Issue 9, 1550-1557, 2009
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B S E E R R ERERE T 5 X v 3alb—a  DRF

Development of Macro-Micro Interlocked Simulation Algorithm for Massive-Parallel computer

@ HRINL—T
WFZEREE « Oh) MEERTIEBRRERE - HiBRS 2 = L—F kv ¥ —, Il fHtsugi@jamstec.go.jp)

@ HENEM

HERS S 2 L—F o X —THENGIT N TWAERMES I 2 L—va T %, FHIT7X
ST AL T, v AFRI— )L s AL F T4 T ADY I 2 b—a A EBRAIES.

® HIROME

FHTT7A=IZBWTL, R FHENREEERABI5THY, o, Al (MHD) A7 —/LTOfiE
a3 288034455, BEBEBICLD T T AR FIESRR L ED 1 > ThD. EREKEHm TO
FEAM &, RPN BT oW ENRL TAR ALV 2 [RIRFCE Y AT e R, TAKARGEIR A M L D NI
RAEHRY YV —ARNETH o7z, T ZICHEFFEE S I 2 L— 2 »(HYBRID & Hall-MHD #% [l
FETLERE ST EEAL, L0DR0HEY Y — A TR IERS 2 HHT 5 Z LN TE .

@ SHEEOHERRDFR

EEWLIC L > TR S NTREF DO R — 2T MLORESS R AR T X /-,
Eit, EEMETO-OIZHAWEZT X LT =T MU, UUFOBSCHE TEAZ ERnbhotz.
dj

—=A-E7 -exp(-E/E
T p( .)

140
- 120
- 100
- 80
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- 40
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- - - - - - 0
0 500 1000 1500 2000 2500 3000 3500

TIME [/ Qci ]

1 ERIEEED Ec DEORHEIEZ 7~
&V mE T —OPINHRL DR E N DT, TR F =AY ML OREE L
TS 2 2 &L TEAIND.

[/Eo]
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FHEMT X TR TOEHERMFINE

Shock Acceleration in Space and Astrophysical Plasmas

@ ARIN—T
WFRERESE B KRR 5eR, 28554 (hoshino@eps.s.u-tokyo.ac.jp)

@ HENEM

FHZEMITBW = L X — 2@ E T DI m =L X —hi - (T PMEETHZ L
DHIGILTEY, ZTORERTRNNXT—RFOERITARZ RE =R X —RIKBIGR L FEHRICEE L TV 5.
Bl 2 1F, HERESE YT X~ 2 — F Tk IMeV 2 2 2RI 2MED N TR Y, 7 EHTRERIC
PE S BB CTlX 1PeV (IS b ET 2 IEBVIRI - B S D, 20X 9 Iam = R — DRk 1
MBED A B =X AL, ENENORETGOMA L HOE T, FHROBRYENOHEINTE TV
LEERMBETHS. AW CIIEBRER FIEICER L, KT 7 A<hifvIalb—ra &2 H
WCRLFIED A I = X LEfRBI LT L RIS, KBGE - gk <8 CRURI S 4L 2 B o & iz 4
LT, FHCORAIEAZR —BCHE L T Z &2 T

@ HEDHE

< NN 10FLE O B FEERI /S~ NI 100 %88 2 5 BT s e, £ 7= TR EhaRiT
By = v N CTOMXEREEL £ T, e e~ v O COR RO 21T 5 2 & C, HiE
IRRIFNRD A ) = XD Z o TN, T ASRFV I 2 Lb—y g VOBLETIE, &R EROE
23, FHAIFRAEE T & IEFERIFRIEE T, HARMICHE Chif-a— RTHETH Z ENTE D, JLF
TR~ INODRT A Z—TERC, R IRIZF 57 2 IERIE I Eh O & 2 & ORI T- O IR - HELiE
) E<H ANTZETARLTHE L CCGHRET 2 ZERRUTHS. B lIFFCEHEEREDO A7
— U SN D FFEBORENER LI-5E 217

@ SEEDHREFIRDME

AR NS, A AR O FT R L T ORI & SR D X ) = X LIZHOW T EZ S
Tipod, N B COBSGHERL, R IERRe B SO bEELRER Lo TS, Hhix
VIAH RS R B CHFEAY R IR SR O EIZE R LT, 2 IRe7 7 A~hif v I a2 b—3a v 21T
VY, ABRRRAETERE LT, R IME & REEEIE S X D Z s 2R LT
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L] =D
.ﬂilﬂgbﬂ-.ﬂlﬂl

W3

3 20 :
X, {2rc /D)

Z2R 2 It OAARIFRE R FIk A g L2 7T A~ Ry R o b—3 g USSR, BRI
WA D EEE D> Tl D 5E8RE A P2 v 7 FERTEY GEHDXN), ZOEHE

(R T T7H—T 47 N)) TTI7AEEOIE—HRHEEPMEST 1 FHOX), FELSIE S (2
FHOM), SHITEEGETRLF—EBFDPIESN TS 4 FBHOK). ZHOHBREIEE LTH S
NTCWDHIEE T 7 X<l CHfR SN D, 2O XL 5 REEARSEIN 2T, BERED X ofhEn X J5H
72T Y FIC bigEZ R o TRV, ZOEEMEICHE D BItiEs, KRremidszihkt LT
HZEMbnD (BFAODX). ZIUIEEN FIE CORSEHERRE & L O INEIc B 5 4 Rz
TEEZILND.
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KEIL7 [SHSHFINEEBORER

Particle Acceleration at Solar Flares

@ BRI N—T

WIIEREE « 7 TN RENY ML« FH T 7 A~ lEmERE et o 2 —,
] S&F(mitsuo.oka@gmail.com)

@ FEOBRM

KEG7 VTN E DRI IED A I = XL E R DT,
W) &R O EAEASCE = R X —h I LD BRI ~D T 4 — KX 7 72 E GO - IR DR
5720, KERAHEZLELE LTS,

@ HIROBIE

K7 LTITAE DR NNED A = XL ZEE LD, LR 227> a SR LTl 2
2= a v EToTWD., HERICAN. CTHEEARET H 2 LT (DXAA > bOBEI QRS AR E
MEHEHR L, RINEEET 5.

@ SEEDHEXRDER

W) ax7 v arBo 28y ey O LR FEBETIZE oo ax7 v aiido
EOTEIET 20y, &) A TR L. XX —HohOFNIZH D THERRER] O
HEEZ TR LN SR a7 v a L EHFET L Z L0 0hot- (K1), £, ZOIEGFEICE D
R IEEOBENBH LM77 (X2).
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Fig.1 Temporal change in flow velocity at a certain position in calculation domain. uis radial
direction component, v is axial direction component and w is azimuthal direction
component of velocity.
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Fig.2  Flow visualization image of 3-D numerical simulation of Taylor-Couette flow. @wis
azimuthal direction component of vorticity.
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Numerical Investigation on the Effect of Compliant Surface for Friction Drag Reduction
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(a) Solid wall. (b) Compliant wall.
Fig.1 Instantaneous vorticities of turbulent flowfield over the solid and the compliant walls.

Phase angle

) 0 1 2 3 4
Frequency f+

Fig.2 Cross-spectrum between normal velocity fluctuation and wall
displacement of the compliant wall.
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Numerical Investigation on Aerodynamic Characteristics for Vertical Landing Rocket Hovering in Ground Effect
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Fig.2 Time histories of vehicle height and decent velocity.
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Development of thermal control technology on the space plane and the space station
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Atomic dynamics in liquid metals studied by first-principles MD simulations
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Fig.1 Melting curves of Na estimated from our simulations compared with previous studies
(Raty et al). The large black circles and long-short dashed line show the result
obtained by 3s wvalence-electron model, and the large blue triangles and blue
long-dashed line show that obtained by 2p3s valence-electron model.

Small red triangles show the theoretical results by Raty et al.
The experimental results are shown by small black diamonds (Gregoryanz et al.) and
small blue circles (Zha et al.).
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R flio TMREERIC L AFUAREDOREZFHE L72 b 0. fISSRITIRKOZEN 2
&, AR IREDORIZOWNTOREROIFIERE R 2 - 1= 5A (R ER 10km). KW
FEHE, AR, AT A OFREICE S LT, MEREERS 10km, 1km, 100m DA
(Tanigawa & Ohtsuki 2009).
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Numerical Hydrodynamic study of Relativistic Jets
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Sub-grid scale (SGS) modeling for the Earth and planetary dynamo simulation
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DNS LES

Fig.1 Magnitude of the zonal component of velocity u, in the mid-depth of the fluid shell
(r = 2/3). Velocity field in LES has has more strong small scale component than

that in the DNS case. The amplitude of the strong zonal flow in LES looks smaller
than that in the DNS case.

Experiment

(€) lmag =2, 1 =3, m=2,w/Q= 070

Fig.2 Radial magnetic field near the outer surface (r = 1.2), where the magnetic field is
measured by the Hall probes. The DNS result is plotted in the top, the LES result is in
the middle, and results observed by the experiment ( Q, = 29Hz, Qi/ Q, = 0.2) are plotted

in the bottom. Dominant order in these three cases are same (m = 2), but Y42 component
becomes dominant field only in the LES case.
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Electron heating associated with microinstabilities in high Mach number shocks
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Numerical simulation of the planetary magnetosphere-ionosphere-thermosphere coupling
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1.3 ERHE

@ NS 275 A
R 20 FEED NS VAT LD A 1-4 179, NS VAT A, MAAY Y 2a—J 12X 5 EH%
1T->TEY, CPUBM@=ITAIN 90%LL L& 7o > Tn .

# 1-4 NS > 27 L@
(REFFTHANT. « IRFED)

CPU FREhRIL ¥ = 7 QPR R R A
- '/(ﬁ%\\ CPU H% FEﬁ k X‘T @
A mERA o,

NyFTaT CPU - e PR fe ik o CPU #%
TNCNET IJ él H% FEﬁ %’f@]q— )EJ ?j{ E%—:Fﬂﬁ = D+ R FEﬁ (E) 'f = ﬁ

(A) (%1) B) (A)(E)

(%2)

H2004 484,009 90.43% 535,099 103 535,202 0 535,626 90.4% 30
H2005 512,668 94.70% 541,374 0 541,374 11,544 544,647 94.1% 31
H2006 504,016 95.91% 525,499 0 525,499 10,180 527,077 95.6% 30
H2007 515,045 94.67% 544,024 25 544,049 8,298 547,786 94.0% 31
H2008 446,400 94.33% 473,219 0 473,219 80,161 483,538 92.3% 31
H2009 496,811 95.51% 520,165 0 520,165 15,438 524,227 94.8% 30
H2010 502,154 91.69% 547,659 0 547,659 4,464 549,502 91.4% 31
Total 3,461,104 93.87% 3,687,039 128 3,687,167 130,085 3,712,403 932% 214

%1 CPU BBIZR=CPU #REMRFHI(A),EAH R A FHB) * 100.0
3 2 CPU Bl =CPU M EI4 FFEI(A),# CPU IR ARFRI(E) * 100.0

FEITY a IRy FHEREE 1-5 1RT. P a 7 THIERT 5 & CPU21~50 B3R H %<, CPU #)Y4iE
R CHiE$ % & CPUS1~100 BN R H 0.

# 1-5 NS VAT LAFEf TR FVa TIER
(FRFRETEAAT « BFfRD)

g%j CPU ;ﬁi’j MAX I Ii?%”
ey, B YN Tm

R T me A e w0 ex A
] /CPU (GB) 4
0-1 4,571 13,636 0.4% 12,800 0.7% 7.1 3.0 59 0.7 59 1.0
2-4 1,472 10,995 0.3% 6,095 0.3% 13.5 2.7 3.0 1.5 2.7 1.1
5-20 1,703 63,060 1.8% 35,374 2.0% 12.2 24 12.3 6.2 11.6 1.3
21-50 12,478 1,357,010 39.2% 824,692 46.0% 36.1 2.6 30.7 46.6 30.5 1.0
51-100 4,355 1,749,562 50.5% 806,304 45.0% 65.5 33 85.0 479 69.3 1.5
101-20
0 452 266,842 7.7% 106,146 5.9% 95.1 3.0 1279 259.5 64.2 2.0
Total 25,031 3,461,104 100.0% 1,791,412 100.0% 34.0 2.8 344 36.4 304 1.1
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@ NSE > 27 A
PR 20 4EFED NSE 3 27 AOBERI 232 1-6 |77

# 1-6 NSE > 27 AR
(PR AT « BERED)

CPU FZ&ERRI ¥ 3 7 RV P R
& — o ENLICA o
i e e o REEE it i
(A) (A)(B) 1 {2 1k) AFHB)

H2004 32,157 69.79% 46,080 0.0 46,080 0.0 30
H2005 30,583 64.23% 47,616 0.0 47,616 0.0 31
H2006 33,412 72.51% 46,080 0.0 46,080 0.0 30
H2007 33,649 70.67% 47,616 0.0 47,616 0.0 31
H2008 37,817 79.42% 47616 0.0 47,616 0.0 31
H2009 35,744 77.57% 46,080 0.0 46,080 0.0 30
H2010 41,626 87.42% 47616 0.0 47,616 0.0 31
Total 244,988 74.53% 328,704 0 328,704 0 214

SCTE IR = 64CPU sk 24 H * 3 H %%
SO CPU BB =Ha CPU {# R, 5 FH IR % 100

SRR 20 FEFED X 2 —RI R F U a T A E 17157, ¥ a THTHERT D L C2Mb ¥ = —MER] %

EBLTHEBLTWDZ LG5,

# 17 NSE % =2—RIRyF g 78
(RFRHAAT « BERED)

wrar % CPU #as7 hL AR SR a7 45 CPU

Queuename 4,y o T AR Fis R o I
C2M5 6,825 8,779 2,585 29.4% 6,014 1.29
C4M20 1,935 6,551 1,517 23.2% 4304 3.39
C8M30H 1,598 20,089 14,669 73.0% 3,240 12.57
C8M30L 2,758 20,566 17,485 85.0% 3,017 7.46
MPI40M 2,144 31,868 28,029 88.0% 4,060 14.86
MPI40S1 2,144 31,770 27,611 86.9% 4,059 14.82
Total 23,836 214,939 174,616 81.2% 36,869 9.00
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@ SSS VAT A
PRk 20 FEEED SSS VAT AOBRILZ R 1-8 1R Y. AT AERBIAGEA1IE CPU Bl b K0
TN o 7oA, GRS L0 Pk 20 FREIITOTE) 80% R ZHERF 45 L D ic/mo7e.

# 1-8  SSS v RTF ADOBHEEI
(FRERETERAT « BFfED)

T a AL HEE

CPU Bk i L BCOU
TR 7 -~ - IR
RV gy SOV mewsy  pogam  pmwm  mpem e O
wpy  CPU B E'#Fa'ﬁ CPU BB leags (FHEs et IREH] (120CPU) ¥
(AD (A1)/(BI) () (A2/(Bl)  (AD(A2)  f%1b) (BI)
H2004 75,217 88.16% 79,464 93.14% 94.66% 0 85,320 1,080 86,400 30
H2005 81,204 90.95% 85,291 95.53% 95.21% 0 89,280 0 89,280 31
H2006 79,694 92.24% 84,003 97.23% 94.87% 9 86,400 0 86,400 30
H2007 80,644 90.33% 84,824 95.01% 95.07% 331 89,280 0 89,280 31
H2008 69,191 80.53% 72,880 84.82% 94.94% 88 85,920 3,360 89,280 31
H2009 75,187 87.72% 80,962 93.71% 93.61% 320 86,400 0 86,400 30
H2010 81,172 90.92% 86,298 96.66% 94.06% 0 89,280 0 89,280 31
H2011 77,660 89.88% 83,714 96.89% 92.77% 49 86,400 0 86,400 30
H2012 69,678 78.08% 74,796 83.82% 93.16% 0 89,238 42 89,280 31
H2101 68,604 77.47% 71,894 81.18% 95.42% 0 88,560 720 89,280 31
H2102 61,360 77.44% 63,237 79.80% 97.03% 0 79,240 1,400 80,640 28
H2103 61,003 70.61% 62,741 72.62% 97.23% 0 86,400 0 86,400 30

BF a—RloNy FUa TEIPRAER 1-910R7T. T, D F=2—, CPUKRRTIIM F=2—73%¢
HLTWDZ ERDN5.

# 19 SSST AT L Fa—RINyFU g TEITIRN
(FRFREJHAT - FRFFRD)

V¥ .
M My \ZFAIA \Z A = q:/:y}j A
# JOB ¥ CPU CPU SERR Y v S N P FIIH IR

dAME g EEARERR wHER FiF=R FOmEE] ATV & B —PH (CPU %0

(KB)

D 22,693 6363.7 0.8% 80.8% 0.1 4,625,196 0.0 92 1~4
B 3,310 19409.1 2.3% 65.8% 49 1,080,854 23 48 1~4
S% 6,369 51876.4 6.1% 76.3% 41 4,617,024 0.2 83 1~7
M% 13,931 524273.0 61.8% 83.6% 5.0 11,551,073 0.0 78 8
N% 1,832 84590.5 10.0% 87.3% 6.1 23,577,575 0.1 22 16
L 3,720 161194.2 19.0% 85.3% 5.8 22,939,858 17.5 18 32
Etc 21 39 0.0% 97.4% 0.0 10,196,233 0.0 3 1
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1.4 2 —HZEEFIRR

K AT ADOZ—PEERIAEFE 1-10 1277, NS U RATF ARFAZFITRHEZ L 212 4 THh A, BHE
FHZADOWTIEINS S 2F AOBZDEIFETHH -0, DT 2T LA TITRIHZE 04 L 7> T 5.

# 1-10 %3 AT Lha—PRERIR

(N)
bag| NS NSE SSS
WEBFIH 173 26 51
RIS 24 1 12
RFIEFEFIH 0 0 90
Edii=00) 0 0
WHEA - S 9 0 39
Aat 212 27 192

1.5 2FHFAENE (NS VAT L)

NS > 27 LADOSERIFIHEIS 22X 1-T 12 & 5. FR 15 0 3RS, + L TER 17 £ JEDI
B H IR LD FHOFIHMMRA IZHM L TWD Z ERDnn5d.

TR20EE
FRI19FE
FRI8EE
TRITEE
TRI6EE
FARSEE
FRI14EE
FR1SEE
TR126E
TRITEE
FR10EE

TROFHE

TRBERE

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

EFH EfE eI Py EAYaTE aE @ aiEFE el XTLA

1-7 NS VAT A5 8RIRFHEE
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2. ¥ JSS DIRE

B ISS 1F, WAk 21 4R X 0 AHERE A BRAA L7 JAXA OF LNWA— = B a—F VAT LA TH 5.
#r ISS DR Z[X 2-1 1TRT.

-----------------------------------------------------------------------------------------

 EEMETEEYS—

i AN r N S
M System | | P System | - _ | Storage
3,008 nodes, 384 nodes, V System A System 0 kﬁ%‘.;tem
120TFLOPS 15TFLOPS 4.8TFLOPS s o Is ytes | :
a4TR 6TB, 44TBytes : OoPS tape 10PBytes | :
d 3TB,20TBytes 1TB,10TBytes [=% Worioo) "
[FX1] [FXT1] [sX-9] [SE M9000] (7535101 [ETERNUS2K] | =
I

=
DDR
InfiniBand

(inmigand
MinNland B

[ JSSnet (VPN, Gigabit Ethernet) )
g e ALt I A T L b ity I. ol l__ e , p (it '/,‘._“_‘__i_'i_‘._,",_’I.I_'.'_f‘..'.,.f'_’_.'..' ity
L System L System L System
256GB = 256GB = 256GB
20TBytes s = 3TBytes s 3TBytes
- |_IsEmso00] | : : [SE M5000] .__[SE M5000] y
| RBFEEYS— | EEEErYAR G REFEEYS—

2-1 ¥ JSS 2T LD

B ISS ITFHAHIKIC A A VLR D AT T DU AT DA RE, FBEHIX, AR, S o —
HNA—"ERE L, JSSnet ERHINDEH Ry hU—7 THEIZER: L TWD. 2k, =Re—
INA— ROREEEFTONMEIL, AL AT L E OB IEREA ST 2 2 L <+ 5 2R T
x5, Flz, YTURT AL LTRBBEILE AT Y VAT AT MLV AT M A4, FIRE TR H®R
WG CTHWIT S Z R TE D, £, MEEETH M AT AT, HighlE I ARES LY, &5
\ZFATNR 91.19% ZERR T 572 L, MRIREL~ULD LR > TWh., FJISSOTFEE TAE 2-1ICFE LD
%.

# 2-1 ¥ JSS oFEHE T

VAT M4, M (Main) P (Project) A (Application) V (Vector)

VAT I VAT A VAT A VAT I

Lot &8 FX1 & 138 SEM9000 NEC SX-9

VAT LEAT AH T MPP AHZ SMP ~_Z kL SMP
J— R 3008 384 1 3
v — 2716 (TFLOPS) 120 15 12 48
AE VKRR (TB) 94 6 1 3
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