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Numerical Analysis of Rocket-Ramjet Combined Cycle Engine
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(a) P=0.6MPa (b) P=5MPa

Fig.1 Contours of temperature on several y-zplanes with 2nd fuel injection in combustor.
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Direct numerical simulation of a separated turbulent boundary layer
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Research on Flame Spread Mechanism of Fuel Droplet
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Formation of a quasi-steady pressure bump by the magnetorotational instability and its implication
on planetesimal formation in protoplanetary disks
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A 3D PIC simulation on collisionless shock: particle dynamics in shock transition region
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Development of a global MHD simulation model of the magnetosphere based on the CIP algorithm
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Detailed Numerical Simulation of Liquid Jet Primary Atomization
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Sphere drag measurements with the 60cm MSBS and simulation
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Electron acceleration in a large-scale reconnection layer with multi magnetic islands
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Numerical Simulation of Ram-Rocket Combined Cycle Engine
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Numerical Simulation of Separation \Vortices over Slender Body at High Angle of Attack
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Job Scheduler Optimization for improvement of the system usage
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Large-eddy simulation of compressible turbulent flows
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Fig.1 Computed statistics for Mach 1.69 and Re6=50, 000 flow.

Fig.2 Instantaneous streamwise velocity fluctuation in wall parallel plane at
logarithmic region y+=8 78.
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Feasibility Study of Magneto Plasma Sail by using 3D Numerical Simulation
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Numerical simulation of space propulsion turbulent flows

@ BRI N—TF

PR « B KRB LR Rt, <FA i(teramoto@thermo.t.u-tokyo.ac.jp)
WFFEo - RRURY KB L miffsikl, & PEfE(hiroumi@thermo.t.u-tokyo.ac.jp)

® AHHEOBH

FHRE AR D R 72D 5 B, FRIELTTELE « FEEF BN B & 72 A AU E S E H T,
FOREERRA LT E2HELHME T 5. BARBICITIER D > NERN PR R R O ELIRIR S
ERBET D, ZOFIUL, FHEES AT AORR CHBEIZZR 2BIUTER LTV b, Fifis
2 b= a VREMEL L TORWENTH 5. RO OMNEMT 2 FE M L, TOREZB%T 5 Z &
TEHEEICET Y I 2 b—ya UHdiiom LICHEBRTE 5 &2 b1 5.

® HRDME

R AEEREE FIBWC, IR IR —EiE T A OELFE AT O Direct Numerical
Simulation (DNS) &, [6] U « BE L OKIES A —Eiah A O TEI#EE ODNS% Hig U, i8EE
TN OEE ORI 5T 5 & & BT,

O SEEDOHERRDHE

B A LT 5 &, AR R IA—mE A A (transcritical) DA IAKIE A A — g A A
(cold-gas)iZb_T, @A L RBEETAOBER NI TH Y, @B EREIMEE B AT Dk
THRROLNS. BEAORET, BERy*=0IZB) 2 HEL ) Itranscritical 24D N K& {72 5.

—J7, BiREc ok Itranseritical 55, cold-gasSETIRIER U TH Y, LA VRIS 5540
XS CTHEICH - 7.

500 300 100

density [kg/m3] 700
Transcritical Cold-gas

| 0 0.5 1.0
x*

1 density distribution for turbulent shear flow

-178-

This document is provided by JAXA.



HPC@JAXA2010

05 4 05
025 025
s 09 r 01

> >
0.25 025
0s 05

2 vortex structure for turbulent shear flow

@ HIRFARDOAFIKR
AOBERE

1) HiroumiTani , Susumu Teramoto and Toshio Nagashima, “Injector Geometry Effects on
Cryogenic Coaxial Jets at Supercritical Pressures”, AIAA Joint Propulsion Conference (2010)
2) 4, SFAR TEERSEFRPKH ORLTGR A 8 OBMEMRNT ) i) F24:(2010)

-179-

This document is provided by JAXA.



HPC@JAXA2010

KaRPIcETIRAR T OEEFRAOERKRIERNR

Direct numerical simulation of bubble-bubble interaction in bubbly flows
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Full particle-in-cell simulation study toward the realization of Magnto-plasma sail
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Mechanical properties of materials by multiscale simulation
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Numerical simulation of multi-phase detonation system
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2 Trace of the maximum pressure of Ethanol/Air
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Numerical Study of Relativistic MHD Reconnection
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® HEOBEM

RKHEFEREO BHE, KRR D RIS, 2 U TAERREICE DL T, B2 0N HkE4 7k
FZBIT A EMEIRREZ KD 5 1200 D KRG KIEERE T /L (General Circulation Model; GCM) % B34 %
L, FLTED GCM &AW EIEHRIC XA REO SO E1TH> Z L TH 5.

® HIROME

Rk 22 AEREICIE, 21 IS EHiE, TNETITHEEL TCXEZET VA2 HNWT, W hick-T
THE E R L7 Bis - AR A2 FFORIREZ T LT, BPEREREERNEE SNZE CIFT
VXIFIHARHEESR & RS DORTIRERDOF B2 M L=, Fr, SMERKDRERERIEIZE 5 AR
BOWRE GEERR ITEH L, KBERELER LT A =2 EREIT-o7-. F7-, BEREHRED
RGN EASINCT H e 2B L, SERRO HEEA R & AR A0~ 2 7. i
¥, ZNHOHEEWITLT, KERNEREORKIEEROFEZITO 22 BEL T, YR RROM
AL E LB T VB A DT,

O SHEEOHERRDHE

[RIHIEHREE 21T B BB R AT 572012, 1380, 1450, 1500, 1550, 1600 W/m2 > A&t/
BE 52 GHREIT-7-. 2RO OFE T, ZERAN Al IRF T 2 TREEZ2 58 L, 2 f
YO AT (Afs7e L, HERE R U HIRAERE) 252 TiHEZIT-o 05, £, ZREThoH
HR A IRV T, HIERD B EREE AR A & 5 2 1B G 2175 2 & C, #ERRAEE 25 1
TlRIBAEERREEN E OFRERE CTH 2 M ORFHELE Lz, 2 BT _RTOFHRICEW T, BEREIT
BRENY a0 O&M: (swamp &) &5z, KITHERHICWRIAFET D E L, £z, TXTOE
FIZBW TR SRERmEEIT 105Pa & L7z, ORI 2000 #HERERBTH Y, HKHED 1000
HiER B R O S & fEAT I L7z,

[FIHAEER SR D ORE R, FERFIE 1450-1550 W/m2 OICH 5 Z &R Sz, ABRRE &N
RELBRDITHONT, KA BT 240 & B A (Outgoing Longwave Radiation; OLR) D7k
RAEFNES <22 (M1D). ZHUIAFBEERKE 72 DI1220 T, BREERD BECEER~ OB E N K
Lo TNDL I L AR LTEY, [ JTRERKITE > THOITED L SRR & L TREREIREIC
BLHZENPREBREND. B, FHEREREITBEER LOSMEO T, #ERD B EEAEE OSSN T R
ERFNREVMEM 2R Uiz, KEGEEIEINRC 31T 2 BEs BNy OFEEL & O NER I H Hia A iR
JEIZRAT LT e, — 07, HEROD B PEEHEEY) B 5040 % 5 2 23R T D - B8RS, 1500-1600
Wim2 O Th o7z, ZORERIE, BRI AFHE A0 AT LTV D AlREM 2" 4 5. LasL,
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D RERA O BHEEAREE, AFBEH DMK D D, BIAITRERE IS DR KDFESRME
BEZDH ETHETHLMNE I DITONTEL, SR ILRIBRFDLETHS.

7o, KBERNERED S D, FHIHERE KEIERL, ZhObDORKIEREZFHT5 22 LT,
CNFETITHE L TELRKIKRBERET VS, HEKHBIOKEHOBNET VEAEA L. ZOET
Nz FIVT, HiERkEs KOKE S TOMEGE - PlstHE 2 EiT Th 5.

(a) cutgoing longwave
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(b) outgoing longwave
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M1 FEsE (RisAEEEr) (28175 OLR ACESFi. AHhISRRE, Mo iR, S

ML 5 wim2, fHRE FAUTHEE 90 EOMRETH Y, BEEKITREE 0-180 ETHD. ()
KEFERL 1380 Wim2 054y, (b) [/, 1500 Wim? D4,

@ HRMEDARIKER

OsEREK

1) WL, AEEER, RS, EESE, RIER, mEE, KRR, AR O KKK
BR & O ARABRERFNE, AARHERRERFEES 2010 RS, HiEA vt EHESES, THER
2010 4 05 H 25 H.

2) MM, AIEER, TR, SESE, AR, EERG, AR A, FIREREE O KKK
B &0 HERAERERANE, BARSRTFS 2010 FEEFKS, BN A UV 7 iadFEmtt
VA —, HEHR, 2010 4F 05 H 26 H.

3) MM, AIEER, R, SESEE RIER, dEE, AR, RiEESREIC BT K
PEREERER, AARRERS 2010 GRS, 121, 4 ER PGSR,  Em
K. 2010 4£ 10 H 06 H.

4) NS, AEER, PEES, SESSE, ARIBEK, TR, AT, FRREESSUR T DR
TEEHE AR TR, AARSR TS 2010 FEKFRS, D311, 5UE87 V9, AR, 2010 4= 10 A 29 H.

5) MMZTEL, AUEER, FEESY, EEA=E, FJINEKR, fEE, AT, REEREE I 5 K
TERIERIBR. 5 25 [MKRKE S VR T A, 2-1, FHMZEHIZCER RS FHRAFZEATT, AR
i, 2011 & 02 H 21 H.
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F—RESFHNFRICED 4 RRAEROT 1 TIVRAOHR

Dynamic structure of liquid metals by ab initio molecular-dynamics simulations

@ BRI N—TF

WA ERE « INERF R ERI AR, =& (munejiri@hiroshima-u.ac.jp)

® HHEOBEM

—RITHGE L, BEERFROLEEDY, RIERLKEFIM DL LN E SN TWDNR, A7 —/L T,
EIETICBWT Y, BIENEETDHEANH S, 2T, AR TIE, FERREED A =X L% 5D
2T B0, EH—FESTFEFRS I 2 b—a U ERERL, AR & HEDORRYT — & 2 FifS
T5. Fm, TNOOT—XEHNT, BEOREELEITHY) Z L2 HET 5.

@ HIROBE

JRFEOMASERNERR R THLWIET N UL, BIGEFEEEHOROERS Y 2, BRI,
TN OPRHPIZRUEIARA X5t L U, AR LI AED X ) = X LOMEZ Tz, ZDT=0HlZ,
ST 45064~216{HD % THIOE A OF—JFELy FE )F 2 I 2 L—3 3 U &2{TV, transverse BT
longitudinal current correlation functionZ >k, HHEDFEIEICHOWTIHANT. £, Bk & K10
B OB DN, BIRAZRIREG 572018, BEO R kiEZZR L, B &7 oS DBk
AR AL a—H T T T 4y 7 AuER LT,

O SEREDOHERROBE

JEA B EAER NS TR AT B U O ATIE, 17/ A— bVl EOE 2 F R AFEET D08,
RIEAXTIE, 17/ A— MV T OBEWEEDORE DAL 720, I, RIET U 22 TR E
L7722 ERbm-odz, Zhuk, BAFNZRMEEHRAOL & TIE, FORTOE Y OO D7 /s
D, JFFOFTIUIH LT, b EIWCRTIBREBNGEX IO THL EEZZDND.

F1o, ZTHETITHDR, JRIEH ORI O RIEAIZ RS LTz
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Transverse wave and atomic dynamics of liquid Na at 380 K

ab initio molecular-dynamics simulation
Number of atoms: 216

Number Density of atoms: 24 nm
Periodic boundary condition

k=4n/L=6.1 nm!

F‘-

ﬂ, vt (r, t)

€ > vkL(r: r)

® sodiumatom

1 RS N U D AR O R

@ HIRMROARKE

1) Munejiri S., Shimojo F. and Hoshino K., “Real-space investigation of a transverse wave in a
liquid system generated by a molecular-dynamics simulation®, Computer Physics
Communications, Vol. 182, Issuel, (2011), pp 58-61.

mEEEES
2) FRAEWR, THRAM, BEAZ, “WIRTOMKOREE— ST FE, HFvIalb—3a UE
A2, 2010 4F 11 A, EIHRERA—L
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HhERE K U2 IR R EARBAD -8 @ Sub—Grid Scale (SGS)F 1 FEIal—3y

Sub-grid scale (SGS) modeling for the Earth and planetary dynamo simulation

@ BRI N—TF

e 33 - Department of Earth and Planetary Sciences, University of California, Berkeley,
A H72 %(hmatsui@eps.berkeley.edu)

® AHHEOBH

HER K OBR DBEEREHE, NEROERITROXHGEENC K5 2 A4 T ElmfEic K- THER, #HRish
TEY, BIEFRICE > TEOERN T o ARSI TEZ. LrL, HEROIMZITINT 5%t
TITZFDO/NESIREMEC L0, < OFIRBESIE L TWA EHEE S TWDDY, T E TEMES zlE
HRERERE T MBI D XA FTEL I 2 L—3a T, ZERIE R DRI L 0 EEROHER O/ THE
ESNDHMEE Y HIBNICRE VKM A A L C& 72, AL CIIsMZE O ELHTE A KR 241 0O 56
RO DAERRNC -2 DB A A AT I 2l — g VICBWTET VBT Z L2 AL 5.

@ HIROBE

AMFFECIE, RIS 2 IEEREIEBRAARIC AT 5 3 Wot, FEER OEMAMHD)Y < 2 L—
voa v EFET D GRS ECIREIARRE NA S — L O ELE A T T /U T 5 Sub-grid scale (SGS)
E7 /L E LT, Subgridscale DN 52 H8%, SR CERIAMRER/NA 7 — /LD L - TE
7 W3 % Dynamic scale similarity model %4 CDOIERFI (B)iitH, Lorentz force, magnetic
induction) (ZHH T 2. KETNOZYMEMEES 272012, SGS T V&M LIAWERES I 2
—a VR (AN 2 5500 4 (5REE) OMMGEECEm L, ZofERE SGSET VAN
U7eRtRRER LT 5 2 & CTRET VOZSMEERGET 5.

O SEEOHERRDME

ALEFEL, AN DSGSETT VA Nz R 2 b— g va— RISk LT, SX-912x9 5 i
bz EICEm L. L, ARERECKT 2 KW TH1A CGIE TR 5y D27 M ALDT=9HIC
%< DU AT MAMERAENTEY, SX-9IZBW TR 7 a7 ) 7 SOEEERRST 5 Z LN T
XMoo Te. TO, AFREX, BRI REEURE 2 A e RHRERS & A e AR B LA, AR
BREE VT ET /SE LTI EOFESSR COEMAFRETH H Z & AVHB L7z,

A2 lb— a3 T, SGSET /LEKRE, Lorentz force, 355 TN magnetic induction|Zxf LT
1 LU 7=Large eddy simulation (LES) Z 3 L, HERO7=DIZEBEED A 2 2 2 W TSGSET
VB U WEREY R 2 L—3 3 »(Unresolved DNS), BX 1, 072 BMfiMaE 2o A v a %
FAWZERE Y R = L—3 3 > (Resolved DNS) % 520t L CTZ DfERZ Lhlig U7z, K72 Z2fifgE & L
T, RREEE)ZAT - TR M OB OfE % ik L7= & Z 5, Unresolved DNS & Resolved DNS®
Tl RKB0% DZEE NN <7273, LES & Resolved DNSO#E 2 LUl L7354, CDZERIT16%
FREEICE 0, 2=/ $ Unresolved DNSIZEE L T X Y Resolved DNSIZiT W EHEFERAZE S (X
1).
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Resolved DNS Unresolved DNS LES

3.20E+01

0.0

—3.20E+01 —3.20E+01 —3.20E+01

1 BTN U7l S ORI ST Ry o it LES () 12 & 5 EHE0RE i3 Unresolved
DNS (F1) |2 L5555 LT, Resolved DNS (%) DFMEALESLIC L 0 FEL L 7= 2=
HENHR SN TN 5.

® FERBOARKE
BHARX

1) Hiroaki Matsui and Bruce A. Buffett, Large-eddy simulations of convection-driven dynamos using
a dynamic scale-similarity model, submitted to Geophysical and Astrophysical Fluid Dynamics

AEEFR

2) Hiroaki Matsui and Bruce Buffett, Energy fluxes of the sub-grid scale (SGS) model in dynamo
simulations in a rotating spherical shell, Symposium of Study of the Earth’s Deep Interior,
Santa Barbara, CA, 2010.

3) Hiroaki Matsui and Bruce Buffett, Investigation of a stratificication due to the light element from
CMB using a numerical simulation in a rotating spherical shell, American Geophysical Union
2010 Fall meeting, San Francisco, CA, 2010
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F72XTHF R —2avIt L EEREERICETOHR

Particle simulations on nonstationary collisionless shocks

@ BRI N—T
FFEERE - UMK, FATEE—(matsukiy@esst.kyushu-u.ac.jp)

® HHEOBEM

EEEI DI FHIR D B2 7T A~ BB RRHI 2570 DRt B 5 Z L2 AR S35, AEEl
[T — %2 & DG « Fta ST, Bifv R a b— 3 UK o TERGERE OIEEH IR & 7
L, TUBEADT T A=A KT B w5,

@ HARDMWE

AR, FROERREICBWTER SN D REFITER L, Z0ZEEET X I\*ﬁ%ﬁ%%i@ﬁ/v
BIAFHRIC Lo THATZ. KRS, U 74— A =33 VPR ) RSO IEEFRIED, RATET
NEARZER ARG 2 % 38 2o idam L 72,

O SEEOHERRDHME

U7 F—A—=arOkfkx e 7 = — A BT HEEEOEMEEEZ EFRNebo L LTHZ, EiiE
WP COT A N OZE) A T RO AT B 2Bl L 7. ﬁ%@*@%iﬁ?é%@%®@ﬁ
BLORT oy UEEZR, a)7 v b, DT, oA —"—a— MIOT, FRENOIREIRECZE[ A
TV UT-BR ORI AT OE W ikam L=, 7 > 7 DZE F'EJX//*w/Wb: B OBEGEE)D T —F T
BEVHEREIWEGE, ETOIEIENIWE &2, KEEF I A a—afzrnd (K1),
RITA— = 2 — MIBIT AR (RTFr v l) OEERRKEV UhESW) 1ZEEL DD, iz
X7 v b OALESCHRIE R EAE & RT3 v VTR DA S SICEMECELT 5. 500Q18: T
F == 22— R ZON/OFF L7258 OIEEF 727 A MRiFEHE T, B CRMMNZRKSE T EED
7T AEBP RN, T2, QATETFV YA v THD. T T v 7 AEE ORI LEER
WCITWEERE V. A— 33— 2 — NONIRFITHIE SN E T O3, OFF Sz & X IZHEIIRRITIR
STERICHEAEL, RO R a—0mINz, By FAO/NS 78— LTI & ISR
THZENyhote. 7y MEBIZI 7 v X r— a2l 2 &, S OIWERIIRS BT LD v
A a— 2 OEFUIRBABRIZZR Y, BIAWE y T &2 R ONGE A R S vz,

1RIE 7 VKL -RHECIL, B8R Y 74— A — yay%aaﬁ@%_ﬁﬁb,_h_&ﬁﬁﬁﬁ%ﬂ—
A MBIz, N—R NBBUZ X 0 B ONARZE RN RGN B, 2 SOt U 72 i B A B
DORFZEFRZER N R il (42). %@FT@W@%T TEVE (B EN) ORET, KET
ALY 7 - =205 (B Aa—U 4Tl d) ITtnb DL o7z,

-201-

This document is provided by JAXA.



HPC@JAXA2010

XI(Vio/) vlr/vw

1 7 A MREFREHEIC & 2 8 H RO CoOE 7oA. Al Rt oo 22 5.

gt =31840
120

VeIV
[=]

200 1400

-120 0 120 -120 0 120
v, AN Vi AN

2 ZAKFFRCHI LY 74— A= a LS B4R — A b

@ HIRMEDARIKR

BFTERX
1) Mach Number Dependence of Electron Heating in High Mach Number Quasiperpendicular
Shocks, S.Matsukiyo, Phys. Plasmas, vol.17, pp.042901, 2010

AEEFER

2) MKHTETEZFH U-EREOBIER oY E— e r s, SPINEZ, BiGE—, PHE F, AR
X BB EEH A 20104 K%, THE

3) EiN— X MERREE R (T D EAINE, INEE—, MEEET, LR T, KRF B, AARHIXKERER
FIHA20100E R, THEM

4) Nonthermal electrons produced by supercritical quasi-perpendicular shocks, ~S.Matsukiyo, M.
Scholer, ISPS2010, Taiwan

5) Mach number dependence of electron heating at high Mach number interplanetary shocks in the
inner heliospere, S.Matsukiyo, M.Scholer, COSPAR2010, Germany

6) Kinetics of high energy electrons in nonstationary quasiperpendicular shocks, S.Matsukiyo,
M.Scholer, AP-RASC, Toyama

7) YETEEEEEZSE I D E I - R R Y 7 MINERE, AEE—, HEAP2010& T R/LF
— R, <X

8) e YETEEE I d 1T 2 BB OIR 25V, NEE—, SGEPSS2010, ARESi

9) A AU EAOIEEREREO ) T— Moy oS, B, IEE—, BE =, SGEPSS2010,
AT

10) (&~ v EEEESE |31 DFERIERAVEEN: R 7 M, & —, KDKY > RY v A, FAM
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7200 —LVBRERICE T OREEBB LTy MNER OB RA M ERER

Magnetohydrodynamic Simulations of State Transitions and Jet Formation in Black Hole Accretion Flows

@ BRI N—TF

WFFEARER « TR RPBE PR, faoisaif(matumoto@astro.s.chiba-u.ac.jp)

e THERY KFPBEEAsER, /i F(oda@astro.s.chiba-u.ac.jp)
TIERT: KEFEGEEIER, /NI1522 (ogawa@astro.s.chiba-u.ac.jp)
TIERT: KEFEBeEErseRt, 1SR (kawashima-t@astro.s.chiba-u.ac.jp)
TIERT: KPP 5ok}, stk K (asahina@astro.s.chiba-u.ac.jp)
TIERT: KEFEFEEEIER},  ILAEE#i(yamamoto@astro.s.chiba-u.ac.jp)

® HEOBEM

ABFFED HEGE, BN - mHNERE 2 B L 72 8 RTHERIRIR = — R 2 W 7o RIR R 2t ia s < =
L—a A2k, BEEMBNE T ORRNZEMORMER & BEKELITAR, BT —oHuk,
DB I a v DRk, BVRZEMEORR, HEREHEE) (QPO) DRAEFELZFN, 77
> I RIS DIEEROEENANED 7T v 7 B— /LR PR ORHRZEE) LREEER, MR OS2
Vv FOEMEL Yy MR RIETEEEHONIT LI L THD.

® HIROME

7T I R MERRIRII AN — R XA ST 2 — AT — & V7 M XEE+T 5 Y 7 |k
A7 — NHDOBEBZ T, "= RRAT—= R 01bH Y7 AT — h~DBBIITT 1 b IED 10%FRE
DOHETHAEL, Y=y FOEHZMNS . AR TIEZ OIRBEROWIFEICE T T & 28 iiRE D72
W TREEIRESR 8 RoThER R 2 — RAAER L, ZDWSIRZ md TERET HIEEAED TE . £,
ZOa— FEHWTHENOEIHT 5P = v b & R ADHAFEREZHN, Y= v MNERRERZ
BREICKIETRELHOLNILO>0H 5.

@ SEEDHRRROBE

VRS U —~ VLD —FE T d 5 HLLDE: £ < P 13 PR A 3UR TTRESIAA = — R 2 5235 L C oI
LA TR ORESHZ E DT [RlHE b — T A ORISR AR, PN CREKIER A ZEVEN R L
TSR S, H AR ERBEKEDO B A10BE £ THIlES LD L), kD a— RaEHW-RER
EHET LI ENTE. L BRI ORBPSEHEICB T 28l BBt a M 570, A vy
2 BRCOWIREOWNIFEA 2RISR TIT 9 MPS A —AD a— ROFEELZ MWD, Tax s a5
VEAREIC LT, E£72, BN - ENERE A B E L - 222 EEOHLLD 2 — 2 VW Ty = v b & 2
HARBEAEADKTE, SIKITCHRTRY L ab—a v aFERL, V= v MEoER S A EER I
K DIEREIZ & o TEEAEIN U768k AL EMERNRE LT, Yo v b a2 ade R E S ik
REND ZEEH SN LT-(Asahina et al. 2011 &FEHEHT) . ZOBREIZ LY, SRANY = v bR
RSS433D Y = v FhDIEEHR LI S TW D0 TEDOR BB Z T2 2 &N TE. v IaLb
— g UHERDONTY — LV OBIR B HED, VI al—Ya ko TELNIRE, BESRE S L1,
B a7 N RS IV a v T N UL E BB LRI AR NV ERODHE T e a— R
ERRL7=. ZhEHWT, BEREET D77 v 7 R— L OESRE I 2 b—ya UfERE L LTl
THEH A7 h LR, IO XBRE(ULX) OfEH 227 MV A BT 5 2 N T
(Kawashima et al. 2011 #Ffa4EE 1) .
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1= 3.93 Myr log p [g/cm”]
22

rlpc]

] 10 20 30 40 50 60
z[pe]

X1 HLLD=— R&ZMW=Y =y & BB AZHEEHOSR T I 2b— g
FERL DT —IREBESA. Yy RO TG S AUt AL
EMERREL, Y=y FEURATKIEEE LR R SN S.

@ HARURDARNER

mEEEES

D Bocsan, MIIEZ, SHARER, NHEE, BTHESE, FBEMRRRIERY I 2 L—2 OBF(E) : #
JEHHRE) &ARBBER ~OWEH, AARLFESHEFFS, 20104594

2) Matsumoto, R., Global Magnetohydrodynamic Simulations of Dynamos, Quasi-periodic
Oscillations, and State Transitions in Black Hole Accretion Flows, 4th Kast Asia Numerical
Astrophysics Meeting, Nov. 2010, Taipei (invited talk)

3) Asahina, Y, Ogawa, T, Matsumoto, R., Magnetohydrodynamic Simulations of the
Formation of Moclecular Clouds by Interaction between Jets and HI clouds, 4th East Asia
Numerical Astrophysics Meeting, Nov. 2010, Taipei

4) Matsumoto, R., Global Magnetohydrodynamic Simulations of State Transitions in Black Hole
Candidates, 4t International MAXI workshop, Nov. 2010, Tokyo (invited talk)
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Numerical Hydrodynamic Study of Relativistic Jets

@ BRI N—TF

GRS B L XA oS SRR 1R AT SE T et o & —,
KA S(mizuta@post.kek.jp)

® AHHEOBH

IR B NER E SNba v I H U~ N— A MZBIL TV = v b OEIGERR O
BIBAERIAS R 2L —a v &1TH. BRETNVE L TCAENRa T I —EF L ClE, IR r—ic
BOTHLHHEFLTEE DY = v MEKEL0ATem) ) D, BEOH~TROH L7z =y b7 a7
HgH(~10712-18cm), 727 = —A(~10716-17cm) &, FEFITIBILWAr—/VZELBGTHY, =T
oDV a2 lb— g THNA—T DRI THD. ANE, BERRERET EEEERO Y o~
BN—Z2 N THIFRF SN TS Y =y MOBIERAZ &S BRI EIND v a v 7 T A 7 ikt
VI alb—ra URERES—RIZEHI L, EWIRER DRI O BGTHE & 7> TV D Disam T 5.

® HIROME

A== N ORIRFEGTHEE ORI TH O v O DTN & BHCBR T 5. =T rhn
DDDT 7 AT R—IVETEK LTZGEI1TIE, BV DB S N D R EIR S D, FEERRTIG K
BDERTHDHEVIETANE N ERoTETWES, Py MIn—L U YRFPKREL, xR
NPT K> THHHEEE, ERZNETN1E, 4B TRELRDEODEETHD. FRFHERNOITEW
WU % EBANCFHMIT 2 DIIES TH Y, RREEEZHET 720, KHEMHRORRHEZE L/ & OB %
DO LTS, iARFHROBAEL L LT, BWIHR 28OS EE LU TR L, SRS
OB TRLNTND AT ML, SEEEFRORFEZALA T CE D0 EMREET 5.

O SHEEOHERRDHE

IR IR LD H o~ —Z b =y M OB RS O Rt 2 < 7=.
BRI O O IR T I Lo TRESBARY, Y=y M EOBHIE TRLAD ), dil LoD
HEAL D IS ORI RIAR DS G B30 3L 720, HEIX TR L8 EREE TIE, Yy hopL¥—
5x107Mb2terg (2% L, AU = 1L X —X10M52-53 L E LB SN T\ D A o~ i—A k&
FFEEDONEIZE L TWD, T~ S— R O CEWIEN AR & B2 2 2 F0 RSk,
F77, WY LIvEVAR Y MUZE— 7 2R F—5 L, B2 F—O_X (T 1IEE S5
I A, VT Mot Yoy Ml EOBIHIE TIIvEVAY MLV T LIRET T 7 534 T
ZHESITHRT L, 2.2F2FE, @) O5EEEN - BIE CII~E 1 L /&< b, FEEOBMT
512 Band B3 D BRI R X FEE & RIRREE & 720, BV CIXEBAREECH D L s Y 7 b
IRANRY MVOFBUZREI LT,
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t_lab=030.0 s Log ( Density g/cmA3 )

ERNORRONE

o =210 em

t_lab=030.0 s Lorentz factor

“EHEE

=0 cm

t_lab=065.0 s Log ( Density g/cmA3 )

N0 em

EORro

2 t_lab=065.0 s Lorentz factor
) =N0 cm

t_lab=090.0 s Log ( Density g/cmA3 )

EORRON

2-:m:"m t_lab=090.0 s Lorentz factor

—1

=N0 em

1 ENRENESERR I o aT I —nbD Yz v NOEHEOKET. EWY =y ME
RiZl 35, 60, 90 MOEEFEE, n—L YR TOHERK. FIEA Ty S ay
MRS 5 b LY UEELISH T B BRI OMLE. AOBEWIRR T AOENERL, Y=

v N E ORI HN 0, 5, 10 ETHDH. ERBERTOHEDYFIT 4x10710cm.

@ BIRERDOARIKE

BT

1) “Thermal Radiation from Collapsar Jets”
Akira Mizuta, Shigehiro Nagataki and Junichi Aoi
The Astrophysical Journal in press

B LIRX
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Origin of material substance, thermal history and magnetic field generation of Mercury
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Dynamical evolution of small bodies in the Solar System
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Comparative numerical study on the structure of convection in planetary atmospheres
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MHD simulations of the state transition of black hole accretion disks
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Protostellar Jet and Gas-giant Planet Formation in the Circumstellar Disk
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Structure Formation in the Early Universe
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Study on Aerodynamics, Aeroelasticity and Flight Dynamics Coupled Simulations of a Projectile
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Multi-scale and Multi-physics Simulation to Develop Composite Material for Aircraft
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Fluid Volume Fraction t=0.12sec

[X]1 Numerical analysis on polymer liquid injection process into L tubes filled with air.
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2009(H21)04 5,723,445  67.8% 8,336,170 99,737 8435907 3.0 272 00 301 9,537,925  60.0% 30
2009(H21)05 6,069,367  75.2% 7,941,521 131,060 8072581 24  84.0 00 864 8633858  70.3% 31
2009(H21)06  5430,821  66.3% 8,144,059 42,928 8186987 00 328 103 431 9443908  575% 30
2009(H21)07 7,086,424  83.7% 8458897 3,804 8462791 58 352 00 410 8922857  79.4% 31
2009(H21)08 6,524,704  85.3% 7,648,942 599 7,649,541 00 108.3 00 1083 9708987  67.2% 30
2009(H21)09 6,945,114  87.7%  7,888981 30441 7919422 00 643 00  64.3 8645703  80.3% 30
2009(H21)10 6,974,177  87.5% 17,968,994 1,297 7970291 0.0  69.0 127  8L7 8645041  80.7% 31
2009(H21)11 6,895,604  83.4% 8263176 1,846 8265022 1.8 208 106 332 8477932  813% 30
2009(H21)12  7,243444  889% 8072068 78664 8150732 00  69.1 40 731 8330517  87.0% 30
2010(H22)01 7,224,925  93.0% 7,768,083 3047 7,771,130 00 862 120 982 7821,672  924% 28
2010(H22)02 6,779,027  92.7% 17,315,229 131 7315360 0.0 198 440 638 7,409,407  915% 28
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2010(H22)05 7,196,734 84.7% 8,498,784 437 8,499,221 0.0 27.4 10.0 37.4 8,715,236 82.6% 31
2010(H22)06 7,164,019 91.8% 7,807,575 449 7,808,024 0.0 45.3 25.6 70.9 8,161,023 87.8% 30
2010(H22)07 8,109,108 94.7% 8,562,131 344 8,562,475 0.0 32.2 0.0 32.2 8,939,134 90.7% 31
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2010(H22)11 7,270,375 95.8% 7,576,984 8,686 7,585,670 0.0 0.0 0.0 0.0 7,619,636 95.4% 30

2010(H22)12 5,485,956  94.3% 5,819,352 877 5820229 0.0 00 120 120 5,921,642  926% 27
2011(H23)01 5926035  965% 6,137,566 497 6138064 0.0 0.0 0.0 0.0 6,199,726  95.6% 27
2011(H23)02 5,688,136  96.3% 5,909,233 399 5909632 0.0 00 415 415 6,125,838  929% 26
2011(H23)03 2,268,927  947% 2,397,039 88 2,397,127 0.0 0.0 0.0 0.0 2402154  945% 11

FY2010Total 80,830,666 93.5% 86,402,694 23,119 86,425,813 00 1966 1252  321.8 88,917,356 90.9% 335
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