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Large-Eddy Simulation of Subsonic Jet Noise
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Numerical Simulation of Lean Axially Staged Single-Sector Combustor
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Adbanced Numerical Simulation of Flow with High Accuracy and Resolution
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Numerical Simulations of Helicopter Noise Reduction Technologies
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B2 T2 2 ENEEE o TS, T 2T, BREERRD 1/16 &7 2 &tk & LICEHRET L
(I LT, SEIRBESR OTAR 22 R 2 T2V 8L L 7o 3ERBERANARIT 21T > TIMBESS N DTt 2 581 L,
2Ry 78 B D2 R & B EE TP ITC & DIRBER T A AL 5.

SHEIER
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SRR ¢ 200 MR R 275 M
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@ SHEEDHRARDHE

AL, INETITo CETA T RO —2 0 T G REER B RRITIZIN 2. C, 1D XL 91
BRBESR 7 A T LD T 2 — 2 3 VIRHIFLE BEAK 1IECHBL LB T 2B L, 74 22RO
A 2K BBy AR T D T2 DFE AT 72, ZHUT LY, AR L2 T A F O RES AR
LA O O ERL ) & IR U TR ALOEEREZ E N L, BRBERR A R ACEREHT 5 2 &
AREE 7o Tz
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@ HIRBROARIRSG

BT
1) M. Makida, H. Yamada, K. Shimodaira, “Detailed research on Rich-Lean type single sector
combustor for small aircraft engine tested under practical conditions up to 3MPa”, ASME-GT 2012.
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Numerical Analysis of Unsteady Flow around Fans

@ MR/ INL—TF

WA - WFEBIRA = v b= DU EIRSEE v # —, EiBE—(kazawa junichi@jaxa.jp)
WFFEor R - AST Redif, SR #R4E

@ HEDEW

FEE T LA J /VANY] Navier-Stokes 2. (URANS) ZHAWT, Y=y b P rINT7 7 @k
HOTWIZ L > THE L DS OBIEMNTZ1TH . N—RA L7255 b, BE L2 B & L-BEPIR
(V= FHE) ITHOWTEHEZITY, V—UBEICL 27 7 VEBEREEZ RELL2Z L2 AL T 5.

® HIROME

CFDIZ & o THEORASBTE AT D720\, HTEESHE 72— FOZMREESE LR 5.
ZDOLT, CFDIZL 27 7 VEEE FRIOT- O OFECAREMEZ I 5202 L, SHRICEM PTREZR 7 7 B
BORBETHY —VERETS. BARLEZY —VEHNT, 77 VERERREORT 21T .

MAMTZEIRRA A THL & OHL[FEWIZEIC Tl L L7z,

STEIER
AEFIEE © 152 WFUEFE - VISIMPACT
FHEERR 720 BEEREEE FIFH AT M
=25 2

@ SEEDHRARDOHE

BAERATIC L > TN—ZFR & U — U #3l & THERBEFRBEZ RETE 2023 L, iiusk
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T EREEE

Optimization of nacelle shape

@ HRIN—T
WFERERE  AFZEBAES Y=y b DU e v 7 —, EEIE—(kazawa.junichi@jaxa.jp)
Wt fE - Uy A A JnE
vrAFA HO HE

@ HEDEHW

vy hZUUIBWT, TREMIT s aT e D ~mAT AN OREE R R D BT T
L, FRBYR TR A AT, D7), FTEAREEUICRET A OIRERICEETHS. K
FHETIE, FRATOZEIRUEHB LT P ARICBWT— RIS & 725 & 9 IchitT%
ZEEHAME LTI R T T,

@ HIROME

R L 72 A FENVIBREIER L, flbmy Py B TT—T 7 — )L« FAREEAT Y VN —%
HHAEHET, TEAHEHB LT P AR TORNIEO 2 3 mBEE & L CEHE AT 9.

SHEIER
AEHINEE - 6 A FIERE - VISIMPACT
SRR ¢ 1 B FIHY 274 M
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EER ARV L\ FaSTAR DB

Development of Fast Flow Solver “FaSTAR”

@ MR/ INL—TF

FFEANGERE - ARTEBRRANER BBt 7 v —, #&A B(ahashi@chofu.jaxa.jp)
WFFEo3 R WFTEBRRAER Bt 7 v—7", flFE—(shiko.keiichi@jaxa.jp)
TFGEBRFEANER $5fiafitht 7 v —=, f1H 2(shida.takashi@jaxa.jp)
WFGEBRFEANER $ffifth 7 v —7, 44 1EF (kanamori.masashi@jaxa.jp)
WFFEBARASER Brfiifigtt 7 v—=7", A EiE—(murakei@chofu.jaxa.jp)
WFFEBARAER Befiifigdt 7 v —=>", & L5 (aoyama@chofu jaxa.jp)
RzER T AT LA, ZEH F(MANABU_HISHIDA@mail.ryoyu.co.jp)
RzEL T AT LA, K #El(khayashi@chofu.jaxa.jp)
RzER L AT WX, MHFTFIZ (ktonsyo@chofu jaxa.jp)
LT AT DX, fiRHER (timura@chofu.jaxa.jp)

@ HHROBEM

TIUHEMTFaT oA Ty REAY AT AOESEEZ BE LT, HEWS A (HexaGrid) & #HH L
7= iR 7R AR ARAT 12N (FaSTAR: FAST Aerodynamic Routines) DBRFE 217 5 . & & [ T 1oL H
b 5 HFERITxTT D CFD fi#T 21T O 72, BHEARIT IS FTRE 2R ISR -2 W fifdT = — N4 B
HT . MEHTRERDIE 1000 J7 ROk LT, TR r— A% HEEE LT 5. B Lofiffr=—
OVERERHE, MGEZ T 5720, ANitEZ L7~

@ HROBIE

FaSTAR OFMHRIREL N L, ZEMKROREDN LA T 5720, Ta s hFa—=r 7GR VA
U ALDOBEEZITY, BRtra £ 5. £7z, 22— VR 0Es o84 8mL, WAtz m ES
2.

FTEIER
AEHNEE © — HUEFE « —
FHERE . — P AT A —
A —

@ SEEFEONIERR OB

AFEEDOTRRITLL T OHY Thb.
- BIRERE THIBERE (v -Re, BT /L) OB
- fiLite7 /L (DES, DDES, IDDES) ™
- NEBUR B S ERIBN
- AHRRFEAAT (naca0012, Trap Wing, Ahmed body, DrivAer Model7s &)
B HREEEYT (DLR-F6, NASA-CRM, HTV-R7: &)
- GUI, ~==7 /VEDE
- =7 —HLE
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W 1.200 - 0.8
- BSTRARY 3636-253 A
| . — mSTRRAY 3636281 0.7 %
S W57 ZHY 3636-309
_ ASTRAML 3639-230 0.6 o
FIFREL 3639258 n
__ ATTERAEL 3639-286 0.5 ! |
®FaSTAR v4, free transition, no support ’
[ ]
C L 04
L
[ ] 03
o 03
u 02
0:1
T T T T (¢] T T |
-4 -3 -2 -1 0 1 2 3
Angle of Attack
(@ DLR-F6Cpsiyi b Cra

X1 DLR-F6D HIKNER 258 L= fifthr

357

wer lift foy SST
compared fo SA

ZER

learlier staill on o
4 OnetoOnEB

&

CL
]
3]
T

2 P :
r 7 FaSTAR SA| Py
[ / -=--B--- CFL3D, SA, OnetoOneA
15 192 --&--- CFL3D, SST, OnetoOneA
Colpresicasty 5 ---©--- CFL3D, SST, OnetoOneB
1.000 | ——+—— experiment
! L) VA I T W I NI N T
- 0 "5 10 15 20 25 30 35 40
ALPHA
(a) 13" DL EDCpliifi b) Cia

42 Trap Wing Dt

@ HARARD AR

TG LI#AX

1) Mitsuhiro Murayama, Kazuomi Yamamoto, Atsushi Hashimoto, Takashi Ishida, Makoto Ueno,
Kentaro Tanaka, Yasushi Ito, Summary of JAXA Studies for the Fifth AIAA CFD Drag Prediction
Workshop Using UPACS and FaSTAR, ATAA paper 2013-49

2) A. Hashimoto, K. Murakami, T. Aoyama, et al, DEVELOPMENT OF FAST UNSTRUCTURED
CFD CODE “FASTAR”, ICAS 2012

OBER X (k)

3) A B, Ak, Al £ AR, 22 S K R, EERAENT VL SFaSTARD EifkHE(L,
HEH0ETFRATHES L AR A, 2012

4) K EFE—, AR B, #EH %, 77— T A, EE B, EUES, JAXA ATV v RERY
VAT LELTOT VXV, FHAARFA RSS2 L — g VR AR Y
7 52012
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JEHEE Navier—Stokes V)L /N2 & D Ze#E 0D B <2 SE FEHT

Numerical Simulation: Dynamic Stability Analysis of Aircraft Using Unstructured Based
Navier-Stokes Solver

® HIRITN—F

WFFEARIE  AFERBRRASES Hefiifight 7 v —~, #EA #(ahashi@chofu.jaxa.jp)
WFZEo R B AR KL, A FEE (ynarita@chofu jaxa.jp)
HARTH, @l (kana@sd.tmu.ac.jp)
WFFEBARASS FfiEfigtr 7 v—7", 1L (aoyama.takashi@jaxa.jp)

@ HEDEW

=R DTEB R & 5 0 7 K0 FEM iRk E TS ATREIC 72 2 F & H 5 L C, CFD (2 K 2B EfF
it ORfGZ B &35,

@ HIROME

ARFFETIE, EWN TIEIRREETH - 7B E 3l L. SR Standard Dynamics
Model (SDM) %\, FHETEORGEZIT, EvT, v—L, I—0 ZiEiFHEIz BT 28t %
LM L%, L BFEREHEIRCTIRY = v 7 7' — 2 3Z5FRER (D-SEND#2) T4 2
Silent Super Sonic Concept Model (S3CM) % %G ZE JIHFREL DR, TS ORMGEEIT 7.

BT
WAHIEE - 64Core WFUEFE - MPI
FHERE 1 FIHY AT A M

r— A8 12— A

@ SEEOHMAMRDOME

JAXATHFE S iz, NEES—20 JEE 74K Y 7 b HexaGrid & FERE i sl i (R AT~ 1oN
FaSTAR%Z W THET 21T - 72 Bl HfEE, EfEtENavier-Stokes T2 ThH 5. RO [RlREE) D
PRI BN 152 Wz, Bin0f#dTilE, URANS (Unsteady Reynolds-Averaged Navier-Stokes
equation) & FHNTHAT ATV, RERRIFE I ZEEEIREE] A2 FHV 7z dual time steppingiEZfEH L7, 2 b
DY —/UE, BEEEK COBRTHISN TRV, KoT, REFEORIETIIINLDY — L EHHL,
RS2 A & L CSDMZ il & Lz, S2BR{E & i 572012~ v 11,05, H40.0° , 2.5°
5.0° ZEINL, T Z1To7. HUTAAS TEyF U 7EH LT\ & & D, SDMEREZRT.
ZEIWFELDFEFRITFERRE & BT —3% Uz, FEE W IRENTRF B D) 22 NER IR IZ K DI A 7 > 7
FBOWRNEETHD Z LMD, WEEERENE >y F o 78T 2R BOEIZEEL KIFT 2
EERALMNCT L. ZREXRIC, v —0 7R d—A U OEETIE, Yy T VEENE E O
DIRFFREBIN L OIT, RSN TILEFHEAE C LB O FRINRETH L Z L 2R LT,
Z D%, D-SEND#2 CHEH 32 S3CM % 5 SR & U2 IR ER DRk, S OGEE T > 7-. M=1.2
DIES A% K217 3. SSCMTOFREIL, M Zakahdifm4” CEEL, FATHEERGNE GEE#H~
FHEEH) IZEFH LCTELEDHFEZITo /2. FIREICE LTI, JAXATITO - ERE & Okt
1To7-.
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@ HIRBEOLATRKR
7 LK

1) Hashimoto, Hashizume, Sunada, Ueno, Murakami, Unsteady Analysis of Aerodynamic Derivatives
on Standard Dynamics Model, ATAA 2013-343

REEFER

2) HH, FEfEENavier-Stokes Y /L N K DMUAHE OB L2 EMAT, FHH0EFRITHES LR Y T A, 2012

3) Narita, Hashimoto, Kanazaki, Numerical Simulation: Flight Dynamic Stability Analysis Using
Unstructured Based Navier-Stokes Solver, 26th APISAT, 2012.

4) RRH, &R, BA, Fil, B . HEMEENavier-Stokes Y L3 E AWK Y = v 7 7 — A FERERARBRAE
D-SEND#2DEhZ2E T, HE26[EAEIA )7 AR T A, 2012

5) &R, &I\, WM, &L, ¥, Standard Dynamics Model (23317 528 IR DE - FEE | FRAT,
HEAAR AR R M ZE P 2 2 L— 3 U S VAR Y T 42012
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Kriging i%% AL /= Multi-fidelity B@ 8 EHE DRI &/ N BB E ERRETA~DEA

Study of Kriging-based Multi-fidelity Optimization and Application to Small Supersonic Transport Design

@ MR/ INL—TF

WFFERFEE - EERT R, @lifEE(kana@sd.tmu.ac.jp)
WFZEo L - R HOL, mABE
fizera o Ay V—7" BT — 4, $EFFFi(makino.yoshikazu@jaxa.jp)

@ HEDEHW

BEREY72 Multi-fidelity SREHEEIEDOAIMEZ R Z L 2 ARV & LT, K7 — Ml iR Bk F TR A
2179,

® HIROME

CFD %{EM LI MiZe DEaE IR eI B W T, #&it 2 2 MERO =91 Low-fidelity &5 /1 &
High-fidelity &7 /L D755l % 312 Low-fidelity :ET/W&E HEH5 Multi-ﬁdelity FIEOREN
ITHOIVTND D, Y5t 7 /V—7"Cld Low-fidelity fif#HTIZ & 5 K m 2 ~— A & L, High-fidelity
fRHT & OIS & - CTRkET22 ﬁzﬁﬁ\?@?ﬂﬁ%ﬁ 9 Z L2 & % High-fidelity fiffr O #h3(b a2 BE L L
71?/35‘0)% EIToTnAH. AL TIE, ERMBICHRIT 2R BEFEOR A RTZ 2 S L

T, BB SRVIEfRAT 2 AW T= 28 o s X b Kngmg ETNEMETT LV E L CHIF LS,
DEY T NEGIOY T T —% & LT High- ﬁdelity CFD fi#tfr D% A D Kriging £7 /L & D
ZEOTRHIZAT O Z TR Y, R — A E R E BT D 2= ik R 21T o 7.

SHEIER
WHIEE - 1 WEUETE - —
FHERRY - BH/r— A R A7 A M

r—2AH 85 r—A

@ SEEDHRARDOHE

Low-fidelity f# #T & High-fidelity fi# 41 > #H i FOFI I K& > TR R FH 22N O RE 217 9
Multi-ﬁdelity%ﬁ%%ﬁﬁ?ﬁ%?%% L, EEEEOK T — Anxp%ﬁﬁ 23 L7-. Kriging®7 V& W26t
SDOEGOIZ L Di%EHE & D)5, Multi-fidelitys¥ #HAEZTE CIIAEMEARE R OF R 2 2 b 2K S
oD, H%}V®Krlg1ng%T/V#~$rﬁ> BoNDZ ENRGIHoT.
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$2 Ty
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@ HARARD AR

B LEX
1) EABE, IR, 2HEE, [KrigingisZ FVO 7-Multi-Fidelity 22 ) ik i HE O & sk
FTEFFH~D |, JAXA Special publication, (FIflH1).

ABEHRE

2) EAFE, fh, [Krigingi:z HV7=Multi-fidelityfeik s HEORRT &/ INUBE #E -~ A |, H
AT P AU SRR, 2012,

3) EARHGE, PO, SR, [KrigingisZ AV 7-Multi-FidelityZ2 /) g ia s HE DG & 85 s
FHEEHEF~OWH |, F44RER PRS2 TFEH G Y I = L— a3 VAT AR T T 42012,
LT, 20124E7H.
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FaSTAR % fL ‘= D-SEND#1 SR I3t d HiaEERE HiR K HE

Estimation of near-field wave form for D-SEND#1 test model using FaSTAR

@ MR/ INL—TF

WFFERFE - WFSEBHRASE Blifight 70—, AR E (kanamori.masashi@jaxa.jp)
WFZE5 R - AFSEBRRASES BliEfighr 7 v —~7, #aA #(hashimoto.atsushi@jaxa.jp)
WFSEBHFASE, Bfifighr 70—,k FFE—(murakami keiichi@jaxa.jp)

@ HEDEHW

BERTAEITUCAT T, EAPBIAET S Y = 7 T — BEARET 5 = & AL 5T
LIS TR ABZETH, D-SENDA#L BRI LT 21— IS T B JHeH < — %
DERETEUARIT /1< —FaSTAR % FIVVC, Be FLRIE FL < SERS SRR & S35 il L.

® HEDHE
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FTEIER
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@ SEEOHMAMRDOME

AR CIRART= A K VT 21T - TSR 2 X UR T, B R OERE 2 9 & 9 1fE A
BT CRIE L CH DT, ZDOH MK D EEERE OfMGEE DB U LR SV TV 5. AfR Tk
FEFTRE S D FIED L O L DO 2 X212, K228V C, Axisym. Euler 2DI3 &R 11238 C
B CRET 21T o7 b O TH Y, ZORRZMHZSE T3tk L, HexaGrid & FaSTARDFHAHIC
Ko T3RITENT L7255 3 Axisym. EulerSD CTH 5. W2, 7 4 L EOIEMRIFIAR 28 L T EREo
JFETHT L= b D Hexa+FaSTAR TH 5. [X1%x R %5 &, Axisym. Euler 2D & Axisym. Euler 3Di%
B —EHLTWa. FEEE, ZnoiZWITNbRIUIRERT L2 & ESITH Y, ZhbORERN—
L2 e0n, AR CIRA M FESEUNIFS 2 THT 5 2 LR TED L0 ZEEZRLTH
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-34.



HPC@JAXA2012

1 SR

0.02
0.01f e f R
O ,,,,,,,,,,,,,,,,,,,,,,
T e L v 4 S I
o
(o]
BT | i B i B L
-0.03 S T . e
Axisym. Euler 2D
-0.04- Axisym. Euler 3D s oo b .
Hexa + FaSTAR p— :
_0.04 1 | | I I
-2 0 2 4 6 8 10 12

r— 0H
X2 GRS & DEHEME R & okt
@ HIRBRDOLFRIKIR
HH LY
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RQL 77 R2—E MR T EFMEKIRN O BB DT-H D IEHRGES CFD fi# AT

CFD for optimizing  dilution air flows in an RQL combustor

@ HRI/IL—TF

WERFEE 2T 0T L7 —7 BREEEAT L VUV HTTF— 24,
(LI 55 & (yamasyu@chofu.jaxa.jp)
WFFEA R RBORFEL T M LR, iR RN (09004 7@stu hosei.ac.jp)
BT A - =2 - TAKFE, 1% % (iino@chofu.jaxa.jp)

@ HEDEW
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@ HEDHE
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=D - EEI<ET SR

Study on Aerodynamics and Aeroacoustics for Civil Aircraft

@ MR/ INL—TF

WRAEE - WiZe 7 v s T AT V—7 BREEEAHIREANT— A,
(LA —Fi(yamamoto.kazuomi@jaxa.jp)
ey LG ZE (murayama.mitsuhiro@jaxa.jp)
OHiE ¥ (to.yasushi@jaxa.jp)
AF KB Gmamura.taro@jaxa.jp)
H Hfd KER (kentaro@chofu.jaxa.jp)
P F(thirai@chofu.jaxa.jp)

@ HHROBEM
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@ HIROME
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() MRS 7T A VHERE T/ AOBREFEBEL
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STEERE 1)
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FTHEIER (E 3)
AHIEE - 4~134 A FUEFE - VISIMPACT, MPI, OpenMP
FHELRER] - 7~12H RIS AT A M
r—25 . 36
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Fluid Dynamics Simulations,” Computers & Fluids, DOI: 10.1016/j.compfluid.2012.09.031, in
print.
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8)
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for Capturing Effects of Vortex Generators,” AIAA Paper 2013-0554, 51t AIAA Aerospace Sciences
Meeting Including the New Horizons Forum and Aerospace Exposition, Grapevine, TX, January
2013.

Murayama, M., Yamamoto, K., Hashimoto, A., Ishida, T., Ueno, M., Tanaka, K. and Ito, Y.,
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FaSTAR,” ATIAA Paper 2013-0049, 51st ATIAA Aerospace Sciences Meeting Including the New
Horizons Forum and Aerospace Exposition, Grapevine, TX, January 2013 (Invited).

Levy, D., Laflin, K., Vassberg, J., Tinoco, E., Mani, M., Rider, B., Brodersen, O., Crippa, S., Rumsey,
C., Wahls, R., Morrison, J., Mavriplis, D., and Murayama, M., “Summary of Data from the Fifth
AIAA CFD Drag Prediction Workshop,” AIAA Paper 2013-0046, 51st AIAA Aerospace Sciences
Meeting Including the New Horizons Forum and Aerospace Exposition, Grapevine, TX, January
2013 (Invited).

Yamamoto, K., Tanaka, K. and Murayama, M., “Effect of a Nonlinear Constitutive Relation for
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Commercial Aircraft,” AIAA Paper 2012-2895, 30th ATAA Applied Aerodynamics Conference, New
Orleans, LA, June 2012

Murayama, M., Ito, Y., Tanaka, K. and Yamamoto, K., “Computational Studies of the NASA
High-Lift Trap Wing Using Structured and Unstructured Grid Solvers,” AIAA Paper 2012-2844,
30th ATAA Applied Aerodynamics Conference, New Orleans, LA, June 2012.

Ito, Y., “Challenges in Unstructured Mesh Generation for Practical and Efficient Computational
Fluid Dynamics Simulations,” Proceedings of the International Workshop on Future of CFD and
Aerospace Sciences, Kobe, Japan, April 2012 (CD-ROM).
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Application of CFD to Small Civil Aircraft Design
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@ HEDHE
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Aerodynamic Design of Next Generation Civil Transports
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T L 72 515008 7 T AR TRRNET 2 IR R EARRL A TR B OBATZ IR 2 RIknsk s HER R &
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1) Masahiro Kanazaki, Ryo Hanida, Takuya Nara, Makoto Shibata, Toshiyuki Nomura, Mitsuhiro
Murayama, Kazuomi Yamamoto, "Challenge of design exploration for small blended wing body
using unstructured flow solver," Computers & Fluids, EL. SEVIER, Sept. 2012.
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An Unsteady CFD Simulation of Single Stage Fan
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1) Ei%, W, EAK, NUMERICAL INVESTIGATIONS OF ROTOR BLADE FLUTTER
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Study of Unsteady Aerodynamic Characteristics of Vibrating Blade Row Using UPACS
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Development of Hexahedra Automatic Grid Generator ‘“HexaGrid”
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(@2 b)rEELEE @ FETFmE (:SFEHFEAE
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EHEG LiwX
1) P. Lahur, T. Ishida, A. Hashimoto, K. Murakami: AUTOMATIC HANDLING OF DEFECTIVE

SURFACE GEOMETRY WITHIN GRID GENERATION FOR NAVIER-STOKES
COMPUTATION, ICAS, 2012

2) Paulus Lahur, Takashi Ishida, Atsushi Hashimoto and Keiichi Murakami: Automatic Grid

Generation of Complete Aircraft Model in Wind Tunnel Test for Navier-Stokes Simulation, ATAA
paper 2013-0555, 2013
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Study on Exhaust Nozzle Performance for Supersonic Aircraft
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System Development of Digital/Analog Hybrid Wind Tunnel (Part 4)
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Validation of Near-field Pressure Signature Prediction Methods Using D-SEND#1 Models
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Accurate Near-field Pressure Signature Prediction of the D-SEND#2 Airplane
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Unsteady Flow Simulation in Fan Duct
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Flow Analysis of Neighboring Components in Aero Engines
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Numerical simulation of the flow in a combustor
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Large—eddy simulation D IEFHREMET ILICRET SR

Non-equilibrium wall-modeling in large-eddy simulation
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Fig.1 : Wall-modeled LES of transitional and separated flow over an airfoil
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Development of Simulation Tools for Liquid Rocket Engine Design Analysis
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Detailed numerical simulation of early mixing and reaction of a liquid fuel spray
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Numerical simulation on high-enthalpy flows
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Direct Numerical Simulation of Turbulent Flow in Channel with Riblets
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Study of Aeroelastic Wing
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Research on high-speed fluid dynamics of space flight system
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DNS and modeling of a separated turbulent boundary layer
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Study for Precise Design of a Parachute based on Multi-disciplinary Analysis
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Study on guantitative drag-estimation for aircraft
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3D Numerical Simulation Modeling of Solar Flares
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Analysis of the effect of the injection gas to the suction performance in the supersonic ejector
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Development of anisotropic turbulence model for three-dimensional wall jets
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(b)

for Subsonic wall jets
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1) Ishiko et al. “Numerical study of the effects of cross-wind on the jet blast deformation,” Proceedings
of the 28th International Congress of the Aeronautical Sciences ICAS, 2012.

2) Ishiko et al. “Numerical analysis of three-dimensional wall-jet using anisotropic turbulence model,”
ATAA paper 2013-0268, 2013.
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HEHEFER Y I ETREBRITa— R 28 AA AT CFD R—FILS AT LDIEE

Development of a CFD portal system installing auto grid generator and aerodynamic simulation code

@ MR/ INL—TF

WRFEAEERE - AFFEBRRANES BT 7 v —7, & LE—(murakami keiichi@jaxa.jp)
e R - AFTEBRRASES Befiifigtr 7 v —=, #mfE—(kubota.kenichi@jaxa.jp)
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X2 HexaGrid/FaSTARMETIZ & 2 FTB-XH (AR mE /1554 (M=0.3, AoA=15deg)
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A7 L—r (TSTO) 28T HFHEE - WuBRER ORS A RFZE T EA-BREO S bR R 52 5 P2
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Study on Aerodynamic Design of a Two-Stage-to-Orbit Spaceplane
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Numerical analysis of wind tunnel wall interference by porous wall model
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Understanding and modeling of combustion flow
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Numerical Simulation of LOyx/GH, Coaxial Jet Flame at Supercritical Pressure
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Aerospace Sciences Meeting, 2013.
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Instability analysis of liquid films of liquefying hybrid rocket fuels under supercritical operating conditions
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Fig.1 Non-dimensional amplification parameter of Case 1, 4 and 5 as a function of
wave number. Re = 2000 at Case 1, 1000 at Case 4 and 3000 at Case 5.

Fig.2 : Density field when a droplet is formed.

@ HIRARD ARG
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1) European Congress on Computational Methods in Applied Sciences and Engineering 2012
2) 63th International Astronautical Congress
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Numerical analysis of flow field around hemispherical body in supersonic flow
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Job Scheduler Optimization for improvement of the system usage
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1) R.ITO, “An Estimation Method For Supercomputer System Based on User Analysis”, ISII 2011

(Shanghai), November, 2012.

2) R. ITO, N. FUJITA, “Dynamic Optimization of System Resource: A Method and Experimental

analysis”, PDP2013 (Belfast). February 2013.

&G LiwX

3 PHEFlE, Y a7 AT Ya—F ORI A—FRIEICKIT 2BRELFE  EERBETS e

KRE(EEK), March. 2013.

-145-

i



HPC@JAXA2012

WET—XNBOR /2 FIFARE - =T

Evaluation of the earth observing data processing programs
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Study of Wind Turbine Wake using Fast Flow Solver
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Thrust Evaluation of Magneto Plasma Sail by using 3D Hybrid PIC Code

@ MIRIN—T
FFEAEERE - ENC A A TR BRI TR, #RA 7 (kajimura@akashi.ac.jp)
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Hybrid Particle-in-Cell Code, Journal of Propulsion and Power, Vol.28, No.3, 2012, pp.652-663.

2) Yoshihiro Kajimura, Ikkoh Funaki, Masaharu Matsumoto, Iku Shinohara, Hideyuki Usui,
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Numerical simulation of turbulent flows in space propulsion
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Mechanical properties of materials studied by multi-scale computational model
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Nieminen : Journal of Chemical Physics, Volume 137, 154115 (2012)
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Evaluation of Influence of Electrostatic Force Generated by Spacecraft Charging
on Membrane Structure of Solar Sail
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Numerical Study on Combustible Flow in Supersonic Flight Engines and Rocket Engines
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Two-dimensional Performance Comparison of CFD Analysis and Experimental Towing Fluid
in Ultra Low Reynolds Number Flow
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Multi-objective Numerical Searching for Optimal Airfoil of Mars Aircraft
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Numerical simulation of multi-phase detonation system
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Direct Numerical Simulations of Developed Turbulence
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AR CTOMSEIZ LV, AW TIAT L T T2 kN OB OB S < = L— 3 » OFERM
[Fl— D&M FTOENFBRIC L 2 5HARE R 2O T < T2 2 LR SN, & 2 TAEREIT,
Z DS FEERIEN OB K Dl ofigid 2 B g L7-.

RN OFRAUY, BEEMAHEEORE I & REERZ U TERNAROEMER I CER I N D LA
JINVAEE, BEOBRSERTRT Uh UV EREAEEOKRE SO PIEMAEEOKE J2xd i)
D2ODIERTL/ T A ZIIKELEND . Fox OBENERIZEIT 2B LUL, mEEERERNO LR T
WERT Vo  VEITR<SARTET D 2 Vo T D, T2 TARIZETIZ LA VA EEE LI-E £ R
TNV E RN S Ty ab—va U EFEIT LT

F IR AN OELITIC L D IRA R ZE X D 7212, BN ORISR OB 2 JER Rk 7-.
Z 9 L TR TR F-REA WA E DS U TR T L, BIET ORI EE O 3 8N Rk - D4y
OB Z AL L= R4 M1 17T BLZ10EEEH & W 9 OB T4 2R AN ERR ST
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WA Z ENEREND. EBIT, ZORADOHEITEFE % Danckwerts (1952) |2 X W RES- k%
WERBLTCER(L L. ZORE, LA VX% 40000 IZ[EE LIZHE, RN ORASITIRT v
B VEMBE LZE 0.07 DLW IS5 S 2D SIS o & BIRN I W2 ERA LN E o T,

. -
2epe t T R o I

X1 EEERENORGOMT-. ZE DR, 5HEsEHIE, 10 BEE .

@ HEBEDOLARKR

BT

1) S. Goto, “Coherent Structures and Energy Cascade in Homogeneous Turbulence,” Prog. Prog. Theo.
Phys. Suppl. 195 (2012) 139-156.

2) T. Ooshida, S. Goto, T. Matsumoto, A. Nakahara, M. Otsuki, “An Approach to Glassy Systems with
Direct-Interaction Approximation” Prog. Theo. Phys. Suppl. 195 (2012) 157-166.

3) S. Goto, G. Kawahara, T. Yasuda, “Coherent Structures in Homogeneous Turbulence Sustained by
Steady Force,” Proc. Ninth International Conference on Flow Dynamics.

4) Y. Koike, M. Shimizu, S. Kida, G. Kawahara, S. Goto, “Continuous Spin-up and Dynamo in a
Precessing Sphere,” Proc. JSST 2012.

AEEFE

5) ik W, HfkaEE], WEAKHE, [SAER 2 3 2ERIENO LRI X 2IRE] BRI 1¥5 45 2012,
2012429 H 18H.

6) S. Goto, G. Kawahara, T. Yasuda, “Coherent Structures in Homogeneous Turbulence Sustained by
Steady Force” , Ninth International Conference on Flow Dynamics, 20124F9H21H.

7) RHEEES, WIFEK, %k Y DR E A s iic A U538 L7 SLOLES] 25901 B A2 it
R MRS, 20124F11H 17H.

8) IENEZ:, Ak B, TAHET, WEIRN, [hkZSEmh 3 2 BRI SR CHERF S0 2 S ETE MR KA R D
SLitd, ZH90M RN Y WA LR MRS, 201248110171,

9) Ak %, ZemEsk, WK, [EFNDICERE) S5 kLR ORIFAEE], 55908 A AR
& A TR, 20124511118H.
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R3MHD O—FZ AL V= RINER) 2R3V iR

Numerical Study of Relativistic Magnetic Reconnection using RSMHD code

@ MR/ INL—TF

PRI« HIRRIAARTERE BN RS0R Ry I alb—yary7uey=2 |,
T (takahashi@cfea.jp)

@ HEDEW

RTRLF=REHR TR SN 7 LT BRO—EIIHER Y ax 7 a i b0 LB 61T
W5 LUt U a7 o a o OBGEGIIEIT D70 <, FRCHRSN O 2 B I8 L7 AF2EIXIE
E72\. F 2 CABFRIIA RIS Y a7 v a v O BMET A Z L 2 ARV E LT, ARxERAR
PirEiEs R A (Relativistic Resistive Radiation Magnetohydrodynamics, RSMHD) == — R ZB#%& L
FAXERAOBER Y 227 ¥ a o OFIEAIFZEE1T 9 .

@ HIROME

TR & BERIE R 2 P JE 1B AN FESR AR A BRI 2 U E Ta<iThn v, BiEsE
HREORBENPLIETH D, T 2 CAIGEEZTT 5128720 RIMHD 21— ROBIRE1T 7=, T D&,
R3MHD =— R % W THExE R Petschek Y 1% 7 o 5 AT E1T DG D52 B A G~ T2

FTEER
HIE 64 WHUETFE . MPI
AR - 72 IR FHAVATFL: M
r—25 4

@ SEEDHRARDOHE

R3MHD = — RZAERK T 2I2HT2 0, AWFSE Tl BRI k2 W st o — RERs L=,
Z DIFETIIH AW ORI LGN 3 21TV, BERIEHCC T A -HR i [ ORI - BGEL 7" 7 A 13k
PN Y 21T 9. ZOFEERWD Z LI E 0 7 —T U RIRCHT IR Z KIEIERT 25 Z &2
R L7,

1ER% L7=R3MHD =t — R ZFHx%f5RA I Petschek™ U o r 7 o g RIS U SRS O, RHIARGRE
LB THGLIC L DB AT, TORE, HEPMTEL, EH T RV —EE PR RV X —
LFEIFRETH DG, EHHEHAERY a7 v a v OREZIHIT 5720, XX =R\ T
NDHZ Embhot-.
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X [km]

y [km]

X1 R3MHD=— RZ M= %7 Petschek® U or 7 o 9 EME. 5 —IiX
BRI = L BUIREIRR, RENERES 2.

@ HIRERDAFRKE

EHTRX

1) Hiroyuki R. Takahashi, Ken Ohsuga, Yuichiro Sekiguchi, Tsuyoshi Inoue, Kengo Tomida,
'Explicit-Implicit Scheme for Relativistic Radiation Hydrodynamics', 2013, Apd, 764, 122

2) Hiroyuki R. Takahashi & Ken Ohsuga, ‘Numerical Treatment of Anisotropic Radiation Field
Coupling with the Relativistic Resistive Magnetofluids’, submitted to Apd

B LR

3) Hiroyuki R. Takahashi & Ken Ohsuga, submitted to proceedings of Thirteen Marcel Grossmann
Meeting -MG13, World Scientific, Singapore, 2013, to be appeared.

4) Hiroyuki R. Takahashi, Ken Ohsuga, 'Magnetic Energy Release in Relativistic Plasma’,
Proceedings of the International Astronomical Union, Cambridge University Press, Volume 7,
Issue S279, p. 405-406

REEFER

5) H. R. Takahashi,Radiative MHD Simulation of Relativistic Magnetic Reconnection’, 2012
US-Japan Workshop on Magnetic Reconnection (MR2012) Princeton, US, 2012, May 23-25
(invited)

6) EEY, THERERAVEORMEIRA Y 2 2 b—a v, HRFRSURTHHERIRRE Y VR T A
FHEFHELOFER ), S<IE=HR A0, 20124124230 (invited)
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REX[AKFERET LOFRSRERED SHRIEICEI TS RUERER

Development of planetary atmosphere general circulation model and numerical experiments on a variety of climate

@ MR/ INL—TF

WA - MR BAFSER, i 73E(demodel-pamisas@gfd-dennou.org)
WFFEo R ARER TR P BT, A IEA (momoko@gfd-dennou.org)
PFRFRF R BREEFZER, 245 S (noda@gfd-dennou.org)
W LRSS HAREMAFZERE, (XL & U X — Ulgeorge@gfd-dennou.org)

@ HEDEW

ARHFERED BRI, BEOKGREEN D RIKE, £ L TR EICEDLE T, Bxbhd
K& 2RI BT D RMBEIRRE A R D D T2 D D KRG KIGERTE T /L (General Circulation Model : GCM) @
B L, £D GCM Z W I=BEHEIC L 2 RBEOSREZ T 52 & TH D,

@ HIROME

Rk 24 AEFEICIE, 23 FEEICSIEfE, INE TITHEE L TE 2T V2V, MERORSIbD—
DO & L TORERE W CEDLI T IRIRD K % H - 12 B O R AIE S D B lis i B R A M 5 30~
LI OFEZFM LT, BRERTIEERO AR EEAEIIE < DA OBE XN TEMETH LD,
BAEET VL L CODEE, b Tl L, Fex OmRLZTER « HER L T Z &0, HEOHE
IZBWThH, ETABROBLAR CTHLEETHS. EROFE, BisAEEOEI E- T, T OMH
JEARZEERETEEN A 5 B, FFrfass, R OIS IZIT 22 b) R S .

FHEIEHR
AEFNEE -1 WEFHEFE - MPI, OpenMP
FHAEIER 7 R (72721, B ITBREHE CHRIT)
=286 FIR 274 M

@ SEEDHRARDOHE

HIER DI D—oDIE & L CTEERINE CEDONIZIRIR DK &R - - BE O KK KIEREE D H R4
R 2T D 72012, Bk BEsf3ED 1 1%, 1/2 1%, 1/4 %, 1/8 1%, 1/16 %, 0 {50 Hiinfais
Exbz CGHHEEIT- T2, FHEEROMREZBEICT 2 2 L 2B LT, fHEICHEY T, BLOEHE
BRRIIERE ICliE 2 b O L LTS, BEREIXSERNIBIIE DN TN D5 E L CERICKNTEE
THEREL TS, £, MELEHITBSM (swamp condition), > F W AEEEZ P LINEL-. £
TV TRHIZEREL T X A0 WFEE RN, XA CREL L T 5. FIISRIH SRS LRI NG
EEILEZ 5 272 b 0% Fv-, BRI 1800 HTH Y, Muik%d 360 HEOREE &I HW
T3,

AR OSSR, MBSO BiABE RIS MR Sz, B2 0E, HERE R U ARl OS5 T
DIV D FHREEE DAL ETRENCLE 5 BKmIE, BESAEE OB THRENRE L 2o T (K
). ZAUZxHE LT, A~ RU—EBROEEEITIA /oo T\ A Z & b Sz, Zhus, EMEmIciTd
70N B L—fEER ORI 31T 2 BlSAMERANE & 5 L CTidniun, £/, HEEICER 7
%L, HiERD BEsAHE %2 5 2 72 FEBRClE, FREBIIHEE L 72> TV D2, BiisfailE ORI e, K]
JEDGS < 72 0 BEROCHERLE 72 5. ZAUC KD AR CHEL 2D A——a—T — 3 3 VTS
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nsd (X2 . ZoO/NSRBEAREIZBONTRLND A— 3—n—T— 3 0%, PRk 23 FEICEE
L7~ HiisE NSRRI L 7-2808 (FIHEEEEE) OFEBRTH LONT-EETH Y, i@ /1R )
%0 SEOE LIV, L, FOMIRO - DI, RKEEENC L 2 EE B/ S 257 Ui

MR ABETH Y, SHROPETH 5.

(W m-2)
500

400

7]
[=]
o

precipitation
3
g

100

precipitation

NS

T . T — Omagai

— Omegal/2
Omegal/4

—— Omegal/8
Omaegal/18
Omegadl

al .
-80 -60 -30

] 30 80 80
{degree_narth)

latitude

1 Bk oD HPE 5347 D A A S AR A7

5 o o B

o

sigma at layer midpoints
5 o ]
w oo ~ [+.] 2] -~ (7] N -

[

-40 -60 -30

eastward wind Omegal /16

0 30 60 a0
(degree_north)

latitude

X2 HEEAEEAAHERD 1/16 DOBFE 0376 1 5 pE &,

@ RFEEDOLATRRR
ABEHRE

1) A A, ZLbECr—LU, @ErE [TKRAAMERTT /VDCPAMO KIREHEIZ BT 50198, <5
PP 201 4R S — B2, 20124E11H17H, LR, [
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REXTOAREED LLBREBETIVT

Comparative numerical study on the structure of convection in planetary atmospheres

@ MR/ INL—TF

WFFERFEE - TUNRFR B BA5ehe, H e (kensuke@geo kyushu-u.ac.jp)

WFZE5 R ARER TR P BUPseBE, /e B (odakker@gfd-dennou.org)
MR E R RSBt BUFBHRIRRI AR TEAT, A2 1L (sugiyama@gfd-dennou.org)
JE R FRF B BEFRE TR, )Gt (takuya@ep.sci.hokudai.ac.jp)

@ HEDEW

ABFFED HEE, BUED KRB G RIMEEL LTI R BRI E D F TORNROMIE 2 71~
D 2DMEEEDOET VOB « LR & Z0 & W EMREEER AT 2L ThD. ke eka
DRKDFFIG: & HIERR R OGBS & UET L, & HIERRRH DT TV OPSADIER & L
TEBRADT LT, HERDREFOMM AL LTINS BT 212 OICHNRTFETH 5. AT
ZETIE, AR & & O Tk 2 72 SR RIS BT D ATEE OG22 B D 5 Z & D TE D%HiE
TNEBE L, TNE AW BIEEROM R A AT 2 2 LIk Y, BERKHRO—iM &M A
AP LB Z L 2 BR T

® HIROME

KERRIZBOTUIHRITIZ BT HFH O B ZEGITEORERAE L TS Z 83, # A MTE
ILOBRIB LI OREKRBIEREET LD I 21— a U DBRBINTWS, 72, £RICBVWTHEE
FHEICHIRAR D& — BB E D Z & D, ERE COMBEXNEOFAENER SN TS, ZZ TR
e CIZTE T 2 E TICF A BB AT - T&E 72 ZIRTT D KRERTEE T VD =k Tefb & WSl 24T

I, WITEDET NVOMERRREZ T, @ERKEBNICEBT 2MEXHEOFEEZITH . FATIRET
&5 Baker and Schubert (1998) OAffFta HFE A & L, 1% 52 L5 RERED T CERE 2 512
R FTRE 2 3 FRRE & AW GRS A ffE R L 72 ot KO =oekhima R 217 5. REBEGHIBHZ A
7", Baker and Schubert (1998) [FIERIZKBHE T iz 48E L7z A E—R k72288 2 5- 2, Z OIEMOI
BELHVES LORBT T v 2% ETEFITNAS.

FHEIER
AFHIE - 6 A EFE - MPI
SR - 4 R 2745 : M
r—2% 1

@ SEEOHEMRDHE

SFATHFFETH 5 Baker and Schubert (1988) & [AIEED “WkITEHETIE, & <ITxHROHIHI DI DR
T &, TRAFX—IINTEFIRIEE LR COMNG O FIZE BT 5. FHRENIZKIZ180 km,
SNEICITE R EEOEE 40~60 km [ZF4T 5 20km % & 5. OfFREIZ/KE 150 m, $HEIC 200 m
Th s, FHEERIX 280,000 €7 W Th D, FHRBLAEL 30,000 BfET 5 & FEERTH A 7-
WHEIOFBELRUZ X O IS & LTEWebig BmIicBhE L, m7mW 7Y o — A0 U CrfitiE
FEREN S AL U 5. 180,000 HEITIZT R X—HNINREEH 720, TOEEORRE LD A7 —
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JUE 15-30 km(X 1), $AEIEE OFEHMEITEL misec TR T 15 m/sec (2T H(X 2). TAHHITIT-
72 =otEtE GHEMEEL 100 km x 100 km x 20km, AKESEAE 1 km, $HEAMERE 200 m) 2BV T
HENANDAT—)L ESREEEORE X1, “IRICRHEORER ERRETH 72,

PTemp

{x1000 m}

z—coordinate

[T T TI— i
1

X1 FHEBAAT: 180,000801% DIRNAL O K- FEEHR A D /34T

vertical velocity

AR AR

y=100 m
1=160000

8 9 10 1 12 13 14 15 16 17
(x10* m)

x—coordinate

-12 -6 [] 5 12

M2 AT 180,00080 1 OGAIHIE D 37

@ MEBMEDLAFKR

AEEFR

D R, NEIER, I8, PR, AIEER, @&, i, RO, 2012 ¢
Two-dimensional simulation of Martian atmospheric convection with the major component
condensation over CO2 ice surface HAHIEREXERIEHA 2012 RS

2) LT, NEER, AL, PR, AR, mRETSE, T, AR FEAT, 2012 ¢ KEAE
BZEAARE LT BRI D T IR AARR R 2012 FEEFRE
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Hhikd LU R E ISR DT85 D Sub-Grid Scale (SGS)F 1 F+ELIaL—ay

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

@ MR/ INL—TF

WF5EA33 - Dept. of Geology University of California, Davis,Programmer IV,
72 % (hrmatsui@ucdavis.edu)

@ HEDEW

HER K OB OBEA Y, BENE OB OXHLEINC K 5 X4 FEilafEas Z 0% E LT
k@,ﬁﬁ/:nv—Va/_;of%®%$m7mtx#%%ﬁ_émf%t.Lﬂb,@%ﬁuﬁ
(AT DXHEIEE O/NS 7RI K 0, < OELIBRRNE T TV D EHEE SN TERY, ZivE THhi
SN T AHRERERE T LS k%é&%%%/\;v—ya/f , ZEfEIRR RE DFIBRIC K 0 EEROHIERD
S CHEE SN L D HaEinl ﬁ%wﬂ%%ﬁ%%ﬁbfgt.KH TIIIME D ELFEDS KBS oA
YEDORTR R OB DRI 52 DL FA FEL I 2l — g AIBWTETMET 2 L2 B &
T 5.

® HEDHE

AWFFETIE, [BIEERITANT 2 IEEMEE BRI RIS X9 5 3k ot, FEER OEMRAMHD) Y I = L—
va v EEMT S, R ETIEERBARRE R NA T — VO EL AT T U3 5 Sub-grid scale (SGS)
E7 /1L LT, subgrid scale D5z 5508 %, FHEM - CEHR R/ NA 7 — L OBIZ L > TET
/U3 % Dynamic scale similarity model %4 COIEHRFIE (Momentum flux, heat flux, Lorentz
force, # X O" magneticinduction) ([ZHEAT 5. T NVOBGET 572012, SGSET VEEA L7
EZEBE COEE Y I 2 Lb—a v EFEE L, ZORREESGSET VA LIz FRERR & ik
5 ETRET VOB ERGET 5.

FHEIEHR
AEFIEE : 32 WFHEFE - MPI, OpenMP
SR - 150 FERY RIS AT 50 V, Z0fth
r—25 4

@ SEEDHRARDOHE

AWFFETIL, SGSET /LZmomentum flux, heat flux, Lorentz force, 352" magnetic induction
(2%}t Ll L7-Large eddy simulation (LES) # 3L, D= DIZRIFUGED A o = % T
SGSET /L&A L7gWEREY R = L— 3 »(Unresolved DNS), &EfiEEDEREY I 21— 3
(Resolved DNS) % 52t L CZ OfERZ s L T 7.

INETOEHEY I 2 b—ra VKo THLIVEEEROMAT LY, FHREEANTOX A TEE
TV IR AE R DS IR AT AL T D REIRIZ 33 T Reyonlds stress 53/ NA 47— /L Ok
KI5 E A~ TR =2 BE L TND Z EDVRIBI LTV, L LR, Zivk CE
L C&7-dynamic scale similarity model %AW \/=ELiE 2 = L—3 3 Y (LES) CldE it E O ERE
Lo b=y a T LU TTENITN S WG AER A G D R R o 7o, Fox i, EORKAD, ZhvE
T?Dynamic scale similarity &7 /L CIIIEETH 5/NA 7 — /L D¥F J1h3subgrid scale DXFEIZ5-
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ZADHEEL LD ENRHRTICNWTERTEERWE L, 22T, AR TII/INA T — VO TIn
subgrid scale D% D HH 448 L, dynamic scale similarity &7 /W28 0 RS S AEITK
L 4 f%® Reynolds stress Z#H L T 2 b—y 3 a5 L7-FER, BAEROSRN K E

SNDRERFSNTZ (K1),

6000 — Ti
ime average

5000 9 . &
> 1ﬁ“fﬁna Moaiy 22 ¥ MV oaom
&8 AATR G YL A W RN
5 4000 - | s il W RSl T
[5) \ ,\' ) / w i . , y " 1
2 vi o Mia MOV y AT\ N L
o 3000 — > i Y RO VAT R At
= J VI % SIS
) g =
< 3
= Fine grid

2000 — Bl Resolved DNS

Coarse grid
10004 |~ Unresolved DNS
— [ LES =
| i B2 Modified LES ::
1 1 I I | 1
1.2 14 1.6 1.8 2.0 2.2 24

magnetic diffusion time

1 [RIEREREN O RIS L F— DR B L OV O], Dynamic scale
similarity 7 V& V356 (LES), 25 LUWRGEICBIT A EEE I 2 L—y 3
> (Unresolved DNSIZITWMFER LOVE SR Do 1208, INATr— )LDV 1 2 E 8
W ANTZ556 Modified LES)OFSRIZEMBEEA v v a AV ERHEY I 2 L—

< 3 (Resolved DNV MENS BTz,

® HIRBROAFTKBR
EANED

1) Hiroaki Matsui and Bruce A. Buffett, Large-eddy simulations of convection-driven dynamos using

a dynamic scale-similarity model, Geophysical and Astrophysical Fluid Dynamics, 106, 250-276,

2012

2) Hiroaki Matsui and Bruce A. Buffett, Characterization of subgrid-scale terms in a numerical

geodynamo simulation, submitted to Physics of Earth and Planetary Interiors.

AEHRK

3) Hiroaki Matsui and Bruce A. Buffett, Investigation of subgrid scale (SGS) heat flux in dynamo

simulations using a rotating spherical shell, 12th symposium of SEDI (Study of the Earth’s Deep

Interior), Leeds, UK, July, 2012

4) Hiroaki Matsui and Bruce A. Buffett, Subgrid-scale buoyancy in convection-driven dynamo

simulations in a rotating spherical shell, American Geophysical Union 2010 Fall meeting, San

Francisco, CA, Dec. 2012
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RERGRRICETEEVITITAF L DORE: 1545 RE

Roles of pickup ions in a collisionless shock: Parameter survey

@ BRI N—T
WA - TUNRFEREE T, A& E—(matsukiy@esst.kyushu-u.ac.jp)

@ HEDEW

77 /74’ T DAFAEN IR ZSET B DR & % 2 CORCFIERFR I K IE T ROV TR
. WA TV —IT & D KmfEERR OBIH L i R OFAEEBROFIR O @Y, FritE 2 REET 5720,
TA—=H e SEIFIER TEDOERIFME A H T 5.

® HIROME

1RITE 7 IWVRIFRHEICE Y, KIGRE T, B, BLOE Y77 v 744y (G DO DRI
HIEREER 2 A Ve v a RIS THEBLLZ, ARY I XA~oa4iB% e LT, KERIE~
VI AT 2 VIR, B I T T AT AT 2 VSR EGE LT, AN T T A~ DRT A—=ZZ LT D
ARt (=St

1. A4/ EEEE (256 ~1024)

2. BATTRA~/YA 70 b sfEEEE (2~8)

3. By I T T A I OFREEE (10 ~ 30%)

4, TIAT7Txr~v B (7T~28)

5. WA (60~90° )
FHEIEHR
AHNE - 1or 8 WHUE T+ HERES]
FHEIRER : ~100 FIFAV AT AV

r—2%5 : 30~100

@ SEEOHMAMRDOME

A F - BTERLA256~102412, F7-ET7T7 A~ « YA 71 b o VR A2 2~8I1C 2 T H
G I EMR R B RITRD b oT-. ZDZ L, B I T A F A E e E R D 7 VR

FEHETIE, R A R EMZD720ICZNEDONRT A= EBRLY H/NSWVEICRETH 2 L2 5H
ABREEMETHHDTHS. BT v A F 0 OFEERENR20%LL F ThiUuSMEyg ) 7 40— A —
TarBsEI AN, 30%I27eh L I fl g (K1), vy EERELST D (~28) LRI
DrampDZEF AT —/WP/NS 72 BH, U 74— A= 3 AT 5 EloEmIZE b o720y (X1).
F72, EREWITOr—RZEBWTYH, BEERRFIRIIAR ONZehotz. — 5T, EEA (22T
W iR XD 723 /) 2807 LLTIZT B L, — O ARE FIOMEERR m CKUN S, EROIEER
&7 ZERIoTe (X2). NNEFHEIEER KU 7 M (EEERERIHC L D X 7 — e
27z /LI ThD.
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PUI 30% > PUI 20%
N T,

x/p; X/ p;
X1 SFIEREE T A= BT DREGRE (07 —A/r—)V) OFZEWFRE.
FEDRIMIE 7T v A A (PUI) OFEED30%, A1320%D%E 4%
L, EEHI~o B (Ma) DBTRRE, TEBUI2SEEOSHEZHRT.

Energy

X2 FEEGAT0° OBFEOEEESE BT VX~ Ik EEHIRGS (G5
BIORTUvvr @D K, 2BEEIIKBRA 4 BR) ey rT7 v
A A (k) ONAHZERIRE, 3B BEILEFONAIISEMBE LR, REEF,N
RONAFEMO—E (3BLERRE) 12290 T, 4B BICED LI —00 5%
~LTz.
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@ HIRRRDAFRKBR
BT

1) Dynamics of energetic electrons in nonstationary quasi-perpendicular shocksS. Matsukiyo, M.
Scholer, J. Geophys. Res., vol.117, A11105, 2012

AEREFEER

2) FEIREERR ORERS - T XA — XA, #AEE—, Manfred Scholer, H AMIEREEFIAHEA20124E K4,
2012.05

3) Microstructure of the Termination Shock: Full PIC Simulation, S. Matsukiyo, M. Scholer,
AOGS-AGU(WPGM) Joint Assembly, 2012.08 (invited)

4) KIGERIRERE OPICER « /X7 A—ZGiE, RIHE—, S A=W te, 2012.10

5) FEEHERLICHIT DB/ N—R N, IFE—, H1320HERERK - HEREEE P REHS,
2012.10

6) MEMEZET T X~ PS5 KIGHIERCR O, #AEE—, Manfred Scholer, Z28[EIJUNILIN T T X~
Wiz, 2012.11

-179-



HPC@JAXA2012

T2 N\—ZA Oy OB IR T S RERE HFHTR

Numeircal hydordynamic study of radiation mechnism from gamma-ray burst jet

@ MR/ INL—TF

WHFERERE « mm LT — eI 7ot Bhi I R o 2 —,
KA S (mizuta@post.kek.jp)

@ HEDEW

HRBABRIRER ALY 2T T —nbDH NN —A N =y NDEA F 3 v 7 2 & x5t
BT R 2 b—a Y E o T, Yoy FOPIIIRT A —2 LIBR%BO T = > FOTIR, Bk
P& OHEBAEZT N, o< =2 hORLT o D UBEICHIR A 52 5. R L OMAERICE ST
Vv NOEEANED L IR ES TN D EERT D.

® HEDHE

PRRGHESEIRZ 1079em 25 5x10M11lem FREEICHY , HERSLMEE L TH 2 2NAIOFHREER DD
Vv FEFEASEY v FABEPEER 4x10M10jem oL, Y=y T LA Z RIS RE)E
WYBEZE R M AR T A BB EEEEIC Lo Ty I 2 Lb— g > L. BLITCHIC X 28RS O
BRI, ko2 —ta—L oV RFOBIIREERAI L, BEEmE» D 725512 500 FREEIZ2
HE90CT 5. WiHoOu—L oYV RFEEEY, Py T ULA ZHBOBRXANRED L BT S
MR, Yy FOREERE LSO 25 T-OMEHE L HICT A MRFIck->TT7 770V
EEAE LD X Ve y NGOREE Yy MO T AL Y Bl AOREEEIR AT 2 72

FTEIFHR
WFIE - 8374 WFUETE - MPI
FHEIE « 32 WREFRE FHEZATA: V

r—2A%8 3 — A, WIZEMMBERE Y 3 r— ATl o T D

@ SEEOHMAMRDOME

wIloa—L VR 25,510 LB (LEETZ. WIHlOY =y MERITNS S ERERDOY = v MIBE
AU TRETIEIET 2083 <, FICGREBKICE > Ty =y MIHERERY, BETAERT
L. Vxy NI UA ZERL AMSREEARICLE Tz y MEIRRIEL, Y=y NS LA VT 5.
Vv MITOHRULIEET D a7 — Nl Lo TR LIAD BN, R THHEBEZIZLDS. ¥)
Hoa—L o YRH(D)ET ey T LA Z7H%OBRAO)DORNIZ 0 —1/6T L WO MHENRROND Z L%
BB LY.
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1 BEPEZCIRURERTZREHEAI L L TNDHT =y P LA T NV
v b EWOEEEE, £, v LV EF m— LY RO AR EE
BRE. m—LYRFOE, 2l EOKSRY =y b BIZIEY = v b O
WZEIVIAATE, 37 = ARBRELETURE 2> TV D, Y=y b, 27—
ERORGIE 2 ER D 7o ONEILITEER & 272 5.
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Ta vl T LAV HOBREAORFBTIE. WEWER, ©—1 Y8100 BLEE R DS %
ER, FNUANDOESE SR TRUE. Yo —L Y RE, 5GF), 10E)DEF /MLy
997 T A 7HTICHEMAINSL 220 B8, FIon—L 2 Y RTH 2565 0ET
JMELIEBL LTINS 72D, ENENDET ATV a v 7 7 LA I DERT, Wk
HREDENE TS L9020, ZOAEITNIEOn—1L YV RTOWRE Y & 15 B/

L poTWNA.

@ HREBRDARRNER

EFELTLHX
1) KH %, EWEHEME “Do~fS—2 Py ONEKHED D OBWIHE |, B 1528
BTN, 2012 4

AEHK

2) Mizuta, A, & Nagataki, S. ,Photospheric thermal radiation from GRB jets”, 13th Marcel
Grossmann Meeting, Stockholm Univ, Stockholm, Sweaden, July 2012
AKH 5, RIEEME, “W o ~fN—2 N =y FOJLERE) O OB, B AWK 155 4 2012,
EEIRT, @A, 2012429 H
AKE 5, R, “To~f—RA RV xy FOBREA” | HARUFESMTFS 2012, KOyKT,
Ky, 201249 H
Mizuta, A, & Nagataki, S. ,“Photospheric thermal radiation from GRB jets”, East Asia Numerical
Astrophysics Meeting, Kyoto, JAPAN, Oct. 2012

3)
4)

5)
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Kinetic modeling of collisionless magnetic reconnection

@ MR/ INL—TF

WFFEREEE - ENLRSCR, 6k A](seiji.zenitani@nao.ac.jp)
Wrges g - TR ERt 2 —, B B
HOL TR, RIHmIE

@ HEDEHW

WA BB EE 2 TR RN X — 2T DR ) a7 v a L, FHZER T 7 A~ R CEER
BBz Rl BR Y ax7 va v (FRCHERRESETRE Okl = 2 JEZeie ) a7 v a v) 1f, 2
7 aEIROEER R EL L~ 7 v 27— VOB REIEE D B E T 2 EME R R TH Y, Foe
RIIRMHTH D, AHFFETIL, KEEEMR Y I 2 L—ya U2EME LT, BEEEKY) ax7 v
3 v DI EROBRIE 5.

® HIROME

Vaxrzva YRUZE > TR, Vaxyva rmaifbo BSRIEREEE) & FEEI 5 Bl E 23
MO TEETHD. L1, MRIEBORREROBESIIYT LS IMICITER S TR0, ARIF9E
TlE, 77 ARV a2 b—ra a0 T, BRIEBER T OE Rk ECEREE, B0
PIARS 72 &, & S E W EOZEMECE AR BR B2 5.

FTEIFR
WA : 32 /— K WAHETHE  MPI
FHRERR] 0 1 /] R AT L s 2Ol

Ir =28 2 — A

® SEEOHMAMROME

PICY I = L— a VOfER L g LoD, HEkIEAE T * GEOTAIL 2N LY ax7 v a
VAR NDOT—Z RN LTz, OSSR, X0SFY ONLE T * =LA AN FH L TRV,
MERSERAT * R 2R v a L OREBERAIEZ TV =2 E b= Gase [1]).
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@ HIRBMROAFRKE

'S

TANE D

1) S. Zenitani, I. Shinohara, and T. Nagai (2012), “Evidence for the dissipation region in magnetotail

reconnection,” Geophysical Research Letters, 39, .L11102

RAEEFER (h#)

Geotail observation of the dissipation region in collisionless magnetic reconnection, AOGS - AGU
(WPGM) Joint Assembly, Singapore, August 2012 (invited)
Evidence for the dissipation region in magnetotail reconnection, International Cambridge

2)

3)

4)

5)

Workshop on Magnetic Reconnection 2012, Copenhagen, Denmark, August 2012 (invited)

The structure of the dissipation region in collisionless magnetic reconnection: Theory, simulation,
and observation, GEOTAIL 20th Anniversary Workshop, Tokyo Institute of Technology, Tokyo,

November 2012 (invited)

Identification of the dissipation region in collisionless magnetic reconnection: Theory and
Simulations, AGU Fall Meeting 2012, San Francisco, USA, December 2012 (invited)
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T59971R—ILIEHE KD Bright hard state (2R 2B R[N A S ERER

MHD simulations of black hole accretion disk during bright hard strate

@ BRI LT
ARG« TN R RF e B E e, BT F25(mami@phys. kyushu-u.ac.jp)

FtREOB/M

7T v 7 R—L X REE CEII S D AT MVIREEERIE, #15 </ — R72 Bright/hard K82 #%
9% Bright/slow @& & #&H LR\ TCE#E Y 7 MKRBIZER T 5 Dark/fast BB O 2 FifHdH 5 F0VA
DITE . Fxld, ZOEBOEWITEERFREROENNC X > THEIRLZEDET DIFOREE M
OGN ODENNT KD ATREMD D LB R, WIS DRI D 7T » 7 38— Vg AE PR DRER
TRAEEE R 21T 9 .

@ HIROME

7T v 7 AR )VEAE IR R A SRS E T 3 ORISR 21T 5 . ALEELT Dark/fast
BRAE B LIEAEERZAT 2 72018, WIIESERULE LT, 5RO Net flux=0 & 72 58555 2 FUE L7123k
SR EAT > 72, Ok, FIHIBSII AT S DA & L, SnE T —ABEECm & AR5
RS FCTREERDIERD T T v 7 2730 L7220 X5 e h23%0E Uiz, BT RiE R O b &
THE THOSFROWES 2 fUE L TWedy, AEEIIL Y 7 07 Ml Ed 5 BT, K0 ERRD
PR Z R LT BB R 2T 7o, ZORMEDTE, T 07 LB Eh 2 5 2 CROB R L 2B - 7z

TR IRH
WHIE : 16 AWFULFH: - 2o
AHRLIRFRE © 120 IR RIS 27 A V
=285

@ SEEDHRARDOHE

KV RS R I > TR D55V RS I IR BRAARE K 0 SOl 3523, BRI ZEVEDORER
[ZXY, EROBEEN & D80 L Rk, FREBIERNCHS IR T 2 F 0 bhotz. Lo, WiEE
VTN RELIIRE 2 /g 72, MAIEE RS R T IEROSE D 6 555 0016500 T & IEFIT/ NS 20z
YT, PO TAFERIIFFI NS < oF b -7

WA ELTEANFEE LT RRB 2 IR & L, BMHBIURTHZ A T3t R 21T o 7o, T OfiRz X1
(R XK BRI T TN SV Oy T 5. AL, ARmEA%R TH L.
BT BT TOL A S 1A LT T 5 RS OB T 5. ZORERN D, IWMEAIEIC X > TRE T
FEOBEELIT20RRREHRIN LTV DS, A GRS ZH £ D HIN L TOZRWERDND. UK
ZeRdRE L7278 DERELT UG U 72 PRI ELIR A o — /v O/ S 7o RELIRRBIC 72D, RESTOiIZ & -
THR IR SN D12, FiRE U THGSREOWMNDGED DR Te BB,
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Circumstellar Disk Formation in a Magnetized Cloud Core

@ MR/ INL—TF

WFFERFE - SR BRPRFSERE, MTHEf#(machida.masahiro.018@m.kyushu-u.ac.jp)
WFFE oA  IRECRY: NMIBREESE, AP (matsu@hosei.ac.jp)

@ HEDEW

BREIZEFAMNBOTTHRAET D LEZALNTWD. ITFEOBIANZ L > T, MBESCENAT HRMAT
OO FEATPEEBIENTND. F—FHT, BENEL TWD EEZ BN REMEOB
HWHFEEST D, L, ZOMBEROBSZEZEEINT 5 2 Si3Hkan. 2, B emgnsses:
T 55T, EDWRTHFENIES ZOhZ Rild Z EBHBRRWZOTH S, TD, H51E
a7 EAOER LI 238 vy v 7 ) 7 Th D 0IPEOREE & iR 2 P95 2 LITHET
b, ZOMETIE, ZEEAECEIIEEY I 21— a VEHWT, MRERS FEF TOENK
AL, TORBHTHRIEN, MRETDBREMESPANT L 2ANETS.

® HEDHE

DFEATITE =RV F =TGR DRROBK[ TR X—5Ffo TWD. ZDT, BT, B
MR DGR Z I W CIEFICHE B 2 Ro 7. ITFEOEMEHET, S FEa7PmbIn T
WASEITIE, BERHIE & 2 BRI Ko TUHET 2 W AEF OAEE E M s ST LEI
DICHBEREE LW E WS Z LavRENTZ. LavL, BIIDHS035 K 5 ICEEAGERE THEEICHE
IR LTS, HADIUED RSO TEAE T 2RI, s & 0ROz, BT A
JEOBELEETCHS. FO70H, BiEL I a2l —2a v E2HNTH TR T DML ETHLALENRH
5. ZOWETIE, S rEa T HAEINNE L CENSTAET HIBROERMHEEZITo72. 20, 20
VAR FE CTEZEMMGET D LEO X A DAT v TRIEFITNEL D12l o7 vWiEEHnCH
DORZEETMMET S, £, FLENGEREIT 27 7 b7 a—OREEELZTHC, BlE i L
T, BIBAIBRE DM LA 5.

FHEIER
AHIEE : 8 WEFHEFE - MPI, OpenMP
FHERFH : 400 CPU 5 FIHY AT 5V
r—A% 10

@ SEEDHRARDOHE

AL, JFREET U b7 a—0®KIZER Lz, JFIRET v h 7 a— IR GEEE THEEIZEIH S
NHBRTHY, BOHAELHIVTHET A BGEE EEZ2 o TWA. £z, 207 Y h7e—3H
BENOEEN XD EEZ DTV ATEDIZMEDOER, Eke bERICER LTS, L, 7T R
7 0 —@OBREN A ) = X LIRTEIEAR 59, B2 D 2 ODEREI A B = X APERENTWD. ZOHFSE
TIE, NS OERENT AR O AET 7 b7 u—ORREFE AT, BHIE il U7, S oRE
REONT=T U N7 o —OWBIRRHEIBN EIERIC LS B LTz, 207, 7 U b7 a— TN
SIEBEEFEIO A h = XL TSRS Z L 2Rk Z LR, £72, 2RO T7 7 b7 o—0OF(E,
FEFIZEH VRO R OE U CHIERRMENFETH 2 E 2B L TWD Z Enghoic

-187-



HPC@JAXA2012

(a)t=1329x 105 ]
N (s =4.104 x 104 [yr])

(b)¢=1736x 105 ]
(tp= = 8.185 x 104 fyn])

Host Cloud
(Rar= 6100AU)

< > <

25000 AU 50000 AU

(c)¢=2178x 105 [y
(tos = 1.259 x 105 [yr])

(d) ¢ =2462x 105 ]
(tos = 1542 x 105 [yr])

Host Cloud
(Rai= 6100AU)

Molecular Outflows

* 75000 AU s 100000 AU *
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. PDEDERPO FEI T ORE SITHIET 5. 70 M7 r— 34
IRVBI A A RO, R EIEICa ) A= a URRLRD T ENRMMNLIND

@ HRHRDARKER

EFfTERX
1) Machida, M. N., & Matsumoto, T. 2012, MNRAS, 421, 588
2) Kataoka, A, Machida, M. N. & Tomisaka, K, 2012, ApJ, 761, 21

AEERR
3) RILHFR20IVFRFES  IRER Y ORI & RESGOMA 1T HIEMH
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B REEENEIREHEIC LSRR EMABEOHE

High resolution RMHD simulations of Protostellar Collapse

@ MR/ INL—TF

WA« ENCRSCRBERIIZEES,  EPi=E1A(tomisaka@th.nao.ac.jp)
F9E53045 « Princeton K7, & HE B (tomida@astro.princeton.edu)
ENZRSCHET VBT, VEA—%K(saigo.kazuya@nao.ac.jp)
ME R, #8)1#hE (aikawa@kobe-u.ac.jp)
ME R, EFEEKEuruya@stu kobe-u.ac.jp)
AR FPERT:, FiEH(kataoka@kusastro.kyoto-u.ac.jp)

@ HEDEHM

AWFFED B NI AR BN 2 & o2 B TR RIC L 0 0 FE a7 a2 7 73
TR SN D IBREDOBIEM R FRHTT VAR T 5 2 &, BICT O A I FE OB E 2 1
W 2FHRZATOEEROIREN S EEROBIN E T H LIRS 22 L ThH 5.

® HEDHE

BRI S - B E S - FEFAE MHD 203 - S8k - (LRSS 0k~ 22 FhEes
DHEIA D IEFNHEMERBR TH 5. AW TIEZ NS LB PREFE 2 B Y AN @ B e B filit 3 =
— RZEBFEL, Tz AW GRS BRI RIC X > TR EERGRERO VIR, FRzZ0
JENTOREB MO BGEIEE 7 7 b7 a—OFKEZ ST 5. £z, WEEHSEFHREICEA LTz
ZEIZEY, HAOBWIELEABIEANCHET D Z ENFREIC R o Tn. 2 ORI R O R A 5L
(ZERLA 72BN AT, B S B CE DT VAR LT-. e AV TEIC ALMA (2 X 5800
FHEIDNLZE M OFE R OFEFRIZE IR L TV 5.

FHEIEHR
AEHINEE - 8
SHEEE 1T 520 20 5 AT v, 8CPU TH L% 300 K]
4r—2%% : Tomida et al. 2013 Tl 575 /L, SEFCBLF 10271
WHHEFEE - SX-9 HENESIE
FHAS ATV

® SEEOHMAMROME

AEEE CICHR LT a— RZHWT, MR THIO THrEa 7 bR E 3 7 ST 2RO
PUEEN BRI AF RIS RS Uie. ST CRESHZ L 5 A EEh s 23 h =Rl < 7= DI 2 8 P
DR 3720 & W 9 ”Magnetic Braking Catastrophe” & VY 9 BIEDMER S LT3, ABFIE CTA—
LHEROBHFAT L0 BESDNED U, MBSk 23 0] S D 7o DI FRE Ch H 2 &, Jihh
Ba7inb 7o h7a—REREi s 2 EEA R L. BIZFELCa— REHWTEBRTOS FEFTo
(LA RER 21TV, BIAMIC 7 7 — A ha T ZRET 5 FEEZRE L.
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'
(o]

(HuMHogHDOU)BO)

4
o

£ PR RRERRAERIC X D FAE a7 & EF RN Y = v (Tomida et al. 2013).
FHX 7y —ANaTREADRAZ ) =NV T-O5H. 7 7 —A a7 hb ORI Lo TREN
R Uk T A ¥ ) — V3R S % (Furuya et al. 2012).

® FRBEDLRMKR
BHTRX

1) Spatially Resolving Substructures within the Massive Envelope around an Intermediate mass
Protostar: MMS 6/0MC-3, Takahashi et al., 2012, Apd, 752, 10

2) Chemistry in the First Hydrostatic Core Stage by Adopting Three-dimensional Radiation
Hydrodynamic Simulations, Furuya et al., 2012, Apd, 758, 86

3) Radiation Magnetohydrodynamic Simulations of Protostellar Collapse: Protostellar Core
Formation, Tomida et al., 2013, Apd, 763, 6

AEESE

4) Formation of Protostellar Cores and Circumstellar Disks, The Fifth East Asian Numerical
Astrophysics Meeting (EANAM 2012), Tomida et al., Kyoto University, Japan, Nov. 2012

5) Radiation Magnetohydrodynamic Simulations of Protostellar Collapse, Tomida et al,
ASTRONUM-2012, Kailua, USA, June 2012

-190-



HPC@JAXA2012

FHAMIZETEXEO R BT

Structure Formation in the Early Universe

@ BRI LT
FFeREE - AL KRR BREWFSUR R SO R, %7 1 1E S (noguchi@astr.tohoku.ac.jp)

@ HEDEW

SR DI A & DI R > TS 5729, FEHAINCI T 2/ NRIKOFERGRTE & S g D5
A X 2 L—3 3 L2 Ko TS, FHVIHI O RIKIZRIZ W TIKE S FREKHE S FIT XL
D IGHAFEIRCTER SN BICE D T ADENEE L ZEZ LNHDT, ZTNHEELLEE LY I =2
L—yara— RafElT 5. £, BEBGEREZ EEE 72 T AZ81T 5 sink particle DL E LGl
TrirIr, FEHIMRDE DR HHR ORI E 5 £ TOMEERIERE LOBEKRT T v 7 m—/L Ok
R EHR Y I 2L — g ko TEELLS NS,

® HIROME

FUTERICHBWTEEEZX HILDIE L A LT X TOYEERE (B, HAN)%, BEnH, BIEK,
EHEFe &) A A TZ3UENIRitfA 21— R 2 VT, Cold Dark Matter FHiamo> T4 % #H
FEOL LITFHAIMOREE LAY I 2 b— b5, PRSI RIKOFEMEE 27 88 B D
BB R LT 5. £z, T TBRN SN DB NMTCERREM 72 EEF T 2R T OKRK L, F
HHHICTERR S VT RIRDOEAL AR RBIRICBE L TH 5217 0.

EbIT, 7T v 7RV ORRIBEREEZHS, B S EEE & EEAICHET S,

FHEIEHR
AEHINE 128 AU EFE - MPI
FHELRER] : 100 FERH FIFAY AT A M
Ar— 25 20

@ SEEOHRBAROBE
HAEEVER L= 7 T v 7 R — IR A AT R a— RE2EAL Ty I 2 b—ya 23T L
7. U ab—ya T — X ET LT RER, BLENRA 7y hoRT A=k L TREED 100 5
BEOEELEFFOT T v I RN I, TNEGTe a—IRKGO EEREDE &2 FF>Z L3y
Mo,
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@ HMIRBROLRKR
1) FHYOMEER] Open campus, Tohoku University, 2012 (2331 5565
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Simulation analysis for outer heliospheric structure and dynamical phenomena

@ MR/ INL—TF

MFZERETE « T IR KRNV U FHT 7 A~ K& o 2 —,
BRI —(hw0002@uah.edu)
WFSE o - U4 S 80%, B &5 (tatanaka@serc kyushu-u.ac.jp)

@ HEDEHW

KGR T X~ & BT A L OFBAERIZ L VIR SIS KEGE OIS & 20X A T3 v 7 72l
A 3WICMHD ¥R = L—ya UTIC K VIR T 2 2 L 2 B E T 5.

A V¥ —1 5O 2 SEEEITARBGEAE AN TR T T X~ K OVE T RV X —Ri DS D
BRSO BEFBHZIT> TV D, 20 Bon=T—2 2T, KEEZmH o KEGE S ME
FTCOFLOMAELED S,

® HIROME

PEAA Uy —1 5 (V1) kU2 5 (V2) [IBEICHGEE 28 L, KEGEOINBRER TH 5
AU FR—=RXZBRE L THTHETHS. 2012 4 7 AN 8 ARIINT T V1 HBHogsmrLrx— (>
6MeV) M OMETx/LF— (<1MeV) HIEEL VLI RN 72h b~ U iR — X248 2 TRBZERIC A>T
LB DT — 2 R LG, ZOWRREITHITE (201342 A) bt TWA. LarL, V1 #Ei#o
W EHAICIXZ NULLRT & [6] CEERBESR TO b b A X2 7R LT, BN REE AR BE DotV T
5.

FHEIEHR
AEHINE - 8 5L T4 OpenMP
FHEEEH ;30 HFE X 8=240 K] FIHY 25NV
r— 2% 30

@ SEEOHMAMRDOME

KBS DR L RAICR & LA () —RXa— R LB LN TN, ZORINHIERE
D HEAOBEG DN LW WA R TVARSEIC 2 > T A ATREE L RE CTE 22V, MHDY R = L—
g TR R OV T ABLRNZGE 5 WAL R 4ok 2 - CVERER G BB & DA BRI ) LT

(K1), ZHUTE DV 2 b— 3 USRI Gl R 7= V1 & = L =R 0 & O & K ALF &
RNBDERHSTND (K2). WL ONDIELA U TWDDT, Hil-72800 & DLl 2 fkve L T
720,
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@ HIRFERD AT
BT
1) H. Washimi, W. Webber, G.P. Zank, Q. Hu, V. Florinski, J. Adams and Y. Kubo, A role of

magnetosonic  pulses on variations of Voyager-1 MeV electron intensity in the heliosheath, Apd,
757:12, pp.L1-L5 (2012).

BHL LERX

2) H. Washimi, K. Hayashi, M. Tokumaru, G.P. Zank, Q. Hu, T. Tanaka, V. Florinski, J. Adams, and Y.
Kubo, A preliminary analysis of dynamic and realistic heliosphere using interplanetary
scintillation and photospheric magnetic data, AIP Conf. Proc. 1436, Physics of The Heliosphere: A
10-year Retrospective, Proc. 10th Annual International Astrophysics Conf., 350 (2012).

3) H. Washimi, G.P. Zank, Q. Hu, T. Tanaka, and Y. Kubo, Modeling outer heliosphere structures near
the heliopause, Proc. 13th International Solar Wind. Conf., in press

REEFR
4) H. Washimi et al., A three-dimensional MHD simulation analysis of the origin of the slow solar
wind, AGU-Fall-Meetings, 2012, SH53A-2253.
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Study on Aerodynamics, Aeroelasticity and Flight Dynamics Coupled Simulations of a Projectile

@ MR/ NL—TF
e FRE  BREEN R PR T 2ele, Bi%sE —(miyaji@ynu.ac.jp)

@ HEOBEM
JAXA TBEENED LN TWND THE—ART =y =P ORI TRBRIRIARRE DT, 22T
(CFD), FATHLERRAT, 3B X OZE MR 21T 9. EEESERZ AWV TEE 40km 225 O% K25
HT 5729, MRIAOZIRMAC LT, 2% NRICHE LB 3B TH 5. HFoi-
2R A FATHEMATICAED L, D LT2EBA L WA C, @Eie v U VEERFE 2 R 5 72 0
IR & B9

@ HIROBIE
TRATRBRBE IR OZE b, BUERRT, 6 KO/ R 217 5 . JEMIEHS+ CFD 2T, 3 -
TV HAN vy y Ne—2 — %G0B RO SLIRRHEZE IR 247 5 . IS L7228 768z Fi
THRATHE Z R L, JRGRIZERO 2T RS & D08 & s 5. FrHIBROBEREO BRI ES T 5.
Fz, EFERONEEZ BEICHIL L EE T M3 5 A RERMBIT 217V, T— NEEZHAWT
CFD LipfEHREZITO ZLick, FROT T v ¥ —kEa g7 5.

FTEIEHR
AFHIEE : 8 HUETFE : MPI
FHELRER] : 20,000 £ FIFAL AT AV
r—2%8 : 150

@ SHEEOHRARDHE

RO ZE, BLOHMLEITER LT #lOZE T 2920 Lz, e DR~ v MIhEIC
BIFD, MR AT MO, vV 7, 3 —A U r7F— A MEEZFig LURT. BEITR
U7 RERFIERIERIC, FHOBERICIWNTIL, RIS E 22N ETRIIRAF Ch D, HEH, EE sk
TIIARANCA—BCD b, FHE &R D2 )7 — 4 _R—= 2 % O uBFEN D, TR
MAF TR % RS DB D% . 20106RIZ Ik S A7 A TRABR TIIWIIEERAZEC L DB DRI Z
EVNHEICREREEZ KT LT EBEZ LN TWS. BEBROKINNTINT T, ZEHFHRORKEZ M LS
B2 L LbIT, BRI LAY A% & BICAT DEEDENT — 4 X— A2 HEETH 5.
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Fig.1 Comparisons of sideslip angle (b) versus lateral force (Cy), rolling
(Cv and yawing moments (Cw) at M=1.8 between CFD and WTT

@ HEBEOLARKR

Bl

1) Koji Miyaji, Kentaro Machida, Kazuhisa Fujita, Shujiro Sawai, “Tail-wing Flutter Analysis of a
Balloon-based Operation Vehicle for Microgravity Experiments, ” Trans. Japan Soc. Aero. Space
Sci, Vol.55, No.6, pp. 333-340.

2) Koji Miyaji, “Vortical Flow Simulations by a High-order Accurate Unstructured Hexahedral Grid
Method,” in press, Computers and Fluids (2012), http://dx.doi.org/10.1016/j.compfluid.2012.10.04
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Designing of D-SEND#2 Configuration Model for Aeroballistic Range

@ MR/ INL—TF

WFEREEE « A4 B R T AR fZETH T, eaiil(sasoh@nuae.nagoya-u.ac.jp)
e - AR, B E(toyoda@fujinuae.nagoya-u.ac.jp)
ARKE, AR EH(takahiro@fuji.nuae.nagoya-u.ac.jp)

@ HEDEHW

AHFFE L D-SEND#2 ¥% R EBR 21T 9 B, D-SEND#2 V% F kBl ) & 3843 4 308 f13 4 8
VAT 4 v 7 Ly P AWTERICEIGT 572912, D-SEND#2 DY 2T ¢ v 7 L v DRI
EITH 2 EHARME LTINS,

® HEDHE

WY RT 4 w7 Lo IIHHTE 3B O K E JITHIRRH D, U RT 1 v 7 Loy R
A D-SEND#2 % Tl L 0 IEFIT/ NS b DT> TLE I DT, HEEZFHT L I L
LS HEEOERNPHKTLE S, ZOEEPEHGITE R 2T 5B ED L 5 28R H 500
% CFD % AW THGFEEATT ) MR SH 5. = Z T D-SEND#1 DREDIER %I 2 THEZITORERILRN
NYRT 47 Lo VOFRICKIETEES 505 HM L. EOMREERIINI AT v 7 LU
D-SEND#2 #2545+ %.

FTEIEHR
I - 144 W41 AHUETE : MPI
FHEEER : 9572500msec (CPU Time) FfiT A7 4 : M
A3

® SEEOHMAMROME

D-SEND#UEIR O BEIEAN 145, 1.256(5%, 2FEDORMECHEBEEZIT TR, BIEN1.25052705 &
FIZ RS DL EROBFEIEIMEL 72> T L E D23, 12565 U2 CIRITITEN BN FER HER TE 72,
X 5T, D-SENDH#2JLIR DS T b 2(E AN O BIE TR 2B HIER W E B B b.
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Maritan atmospheric researches using a high resolution global non-hydrostatic model

@ BRI N—T
RS - FHBMAFZERT Planet-C 72y =7 b, /MF—%(ogohara.kazunori@jaxa.jp)

@ HENEM
BE G E2ERIEH 17T T V(INICAM) 2 kB RICSZE L, KERGIZEZ1TH.

@ HIROBIE
HE SR EE B IERR )77 L NICAM 25 2 & T, KERKOMEEIC L2 KRAERE (T720
BHIFRSE) OB(LZ EMICERTE 2 2 & iifansd & &I, #liEX 2 FOBIR S IEMICEIRT
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FHERER - 11 4y FA ATV

r— 2% 32x18=576
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@ HIRERDAFRIKE
&G L

1) Kazunori Ogohara, “Dust haze expansion on Mars: Ensemble simulations”, Mars Recent Climate
Change Workshp, 2012.

AEREFER

2) Kazunori Ogohara and Takehiko Satomura, “Climatology of Dust Haze Expansion on Mars”, 2012,
PS02-A002, AOGS-AGU Joint Assembly, Singapore.

3) MIBE—E, HAHEE, [7ToH Ty ab—ya NS DKREL A b RAOFLKRHI OB E |,
2012/10/03, 2012 £ AAKR PTG, C158

-200-



HPC@JAXA2012
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Origin of material substance, thermal history and magnetic field generation of Mercury

@ MR/ INL—TF

fFgeaE - ek - B - FEHEY, A4 E(keikei@ep.sci.hokudai.ac.jp)
fFFEs R e - B - FTHEY, AR E({unkim@ep.scihokudai.ac.jp)
HOK - B R, ea ok P (uwabami@gfd-dennou.org)

@ HEDEHW
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7RI A 53 5.
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RN ONDEOWIELE - 7T v 7 A 52 T2 KBEZ A TEOFHEEITY. B - h7 T
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SEER
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@ SEEOHMAMRDOME
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BA 272D AN FVEMROREHEZ BN Uiz, AREEEIZBIN U 7= BISE CIIERAEk 2 fif < BROJFUR
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PEBEMIRMEAE S 2 [RHRER TP OREIR IS L DB AERIC SN, =7 <~ 8% 5X103, 77 Fv
B 1, KT 7 vl 7, bA U —%% 200 (BEFUED2.5MFFRED) DA OWTHE Lz, ARk
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1) Yasuhito Sekine, Yoshinori Takano, Hajime Yano, Ryu Funase, Ken Takai, Morio Ishihara, Takazo
Shibuya, Shogo Tachibana, Kiyoshi Kuramoto, Hikaru Yabuta, Jun Kimura, Yoshihiro Furukawa,
Exploration of Enceladus' water-rich plumes toward understanding chemistry and biology of the
interior ocean (in Japanese), Planetary People 21, 229-238, 2012.

2) Sasaki, Y., Takehiro, S., Nakajima, K., Hayashi, Y.-Y., Surface zonal flows induced by thermal
convection in a rapidly rotating thin spherical shell, In Porc. Inernational Conference on
Simulation and Technology (JSST 2012), 307, Kobe, Japan, Sep. 27-28, 2012

3) Ishiwatari, M., Toyoda, E., Morikawa, Y., Takehiro, S., Sasaki, Y., Nishizawa, S., Odaka, M., Otobe,
N., Takahashi, Y. O., Nakajima, K., Horinouchi, T., gtool5 - development of Fortran90 library for
self-descriptive multi-dimensional data input/output interfaces, Geosci. Model Dev., 5, 449-455.,
2012

T LIAX
4) KK E, BB 3 ARFEET Yo SOEMBEE, 7A e S 4 rv—, {LFFE AGn press).
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JAXA TIZ PR 21 4 4 A X v, JAXA Suptercomputer System (JSS) OAEHZBRLAE L, Fhk 24 4FHE
IARER 4R ZE A2, 22T, R 24 FED IJSS OFIAMEL £ L 5.

1. YATLHE
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JSS DT AT LD LA R 1-1 1R T
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HEHEAEVEHEHKTHS.
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SRR 21 AEEED D WAL 24 D JSSM T AT AOBEEKIN AR 31173, 22 ThO CPU B@i= & 1%
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# 31 JSSM 3 2T AR
(BT AT« AR

C P U@ o 5 7 R R {52 LRI R
- T at it s .
pEEA S S - i I FEAUN e pLZS
ik vaz o CPU - imamge g D0 e e KR

7@@%” I *%1@]’4“ H?d‘ﬁ A H% ] (S} n+ P2 f 45% 1’JE_‘ 5 AN n+ (E) CPU

IR (A)/(B) B f= 7 B

@ Ik (AV(E)

2009(H21)04 5,723,445 67.8% 8,336,170 99,737 8,435,907 3.0 27.2 0.0 30.1 9,637,925 60.0% 30
2009(H21)05 6,069,367 75.2% 7,941,521 131,060 8,072,581 2.4 84.0 0.0 86.4 8,633,858 70.3% 31
2009(H21)06 5,430,821 66.3% 8,144,059 42,928 8,186,987 0.0 32.8 10.3 43.1 9,443,908 57.6% 30
2009(H21)07 7,086,424 83.7% 8,458,897 3,894 8,462,791 5.8 35.2 0.0 41.0 8,922,857 79.4% 31
2009(H21)08 6,524,704 85.3% 7,648,942 599 7,649,541 0.0 1083 0.0 1083 9,708,987 67.2% 30
2009(H21)09 6,945,114 87.7% 7,888,981 30,441 7,919,422 0.0 64.3 0.0 64.3 8,645,703 80.3% 30
2009(H21)10 6,974,177 87.5% 7,968,994 1,297 7,970,291 0.0 69.0 12.7 81.7 8,645,041 80.7% 31
2009(H21)11 6,895,604 83.4% 8,263,176 1,846 8,265,022 1.8 20.8 10.6 33.2 8,477,932 81.3% 30
2009(H21)12 7,243,444 88.9% 8,072,068 78,664 8,150,732 0.0 69.1 4.0 73.1 8,330,517 87.0% 30
2010(H22)01 7,224,925 93.0% 7,768,083 3,047 7,771,130 0.0 86.2 12.0 98.2 7,821,672 92.4% 28
2010(H22)02 6,779,027 92.7% 7,315,229 131 7,315,360 0.0 19.8 44.0 63.8 7,409,407 91.5% 28
2010(H22)03 8,195,741 93.5% 8,768,612 1,299 8,769,911 0.0 15.0 0.0 15.0 8,949,066 91.6% 31

FY2009Total 81,092,792 83.6% 96,574,732 394,943 96,969,675 129 631.7 93.6 7382 104,526,873 77.6% 360

2010(H22)04 7,862,593 91.9% 8,551,707 7,039 8,558,746 0.0 9.0 0.0 9.0 8,657,346 90.8% 30

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
2010(H22)08 7,419,249 93.8% 7,908,610 476 7,909,086 0.0 71.7 16.3 88.0 8,674,841 85.56% 31

2010(H22)09 7,973,387 94.6% 8,421,003 3,457 8,424,460 0.0 0.0 19.9 19.9 8,566,502 93.1% 30
2010(H22)10 8,466,147 96.1% 8,812,709 370 8,813,079 0.0 11.0 0.0 11.0 8,934,278 94.8% 31

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 5,820,229 0.0 0.0 12.0 12.0 5,921,642 92.6% 27
2011(H23)01 5,926,035 96.5% 6,137,566 497 6,138,064 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 5,909,632 0.0 0.0 41.5 41.5 6,125,838 92.9% 26
2011(H23)03 2,268,927 94.7% 2,397,039 88 2,397,127 0.0 0.0 0.0 0.0 2,402,154 94.5% 11

FY2010Total 80,830,666 93.5% 86,402,694 23,119 86,425,813 00 1966 1252 3218 88,917,356 90.9% 335

2011(H23)04 3,501,595 82.1% 4,266,348 1,202 4,267,550 0.0 0.0 0.0 0.0 4,283,494 81.75% 30

2011(H23)05 7,193,149 87.2% 8,251,818 794 8,252,613 42.1 11.5 9.0 62.6 8,290,393 86.76% 30
2011(H23)06 7,797,445 93.0% 8,383,528 249 8,383,777 0.0 13.7 9.5 23.2 8,446,160 92.32% 30
2011(H23)07 7,987,013 89.2% 8,951,283 50 8,951,333 0.0 0.0 0.0 0.0 8,952,736 89.21% 31

2011(H23)08 7,820,286  95.7% 8,172,896 1,168 8174064 00 316 330 646 8417821  9290% 29
2011(H23)09 8232550  95.0% 8,662,693 272 8662965 0.0 0.0 0.0 00 8662921 9503% 30
2011(H23)10 8,525,864  954%  8921,582 16075  8937,657 0.0 0.0 1.2 1.2 8957,720  95.18% 31
2011(H23)11 7,848,437  93.6% 8,174,752 206,928 8,381,680 3.8 144 90 272 8465725  92.71% 30
2011(H23)12 7,547,178  929% 8115770 5797 8121567 23  60.0 90 713 8139764  9272% 29
2012(H24)01 7,449,979  94.4% 7,893,638 1,387 7,895,025 44 878 00 922 7,977,496  93.39% 28
2012(H24)02 7,599,272  955% 7,957,497 829 7958326 00 246 100 346 8143401  93.32% = 28
2012(H24)03 7,870,165  93.4% 8,426,225 146 8426371 22 437 00 459 8795226  89.48% 30

FY2011Total 89,372,931 92.7% 96,178,029 234,897 96,412,926 54.8 287.3 80.7  422.7 97,532,857 91.63% 356
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#£ 31 JSSM > 2T AEFHENR I (s )
(FEFETEAAT. -+ BERE)

C P UBEHIRSL 3 7 JUE IR i RIS i
i //;7; CPU SRR % ;'37;;?\ HF:EK e
ARy s VTR EE ST me TE L wm R0 ax
N T L L ® & P FE ® e
N 1k (A/(E)
2012(H24)04 7,718,164  91.9% 8,401,100 117 8400983 56 218 00 274 8662998  89.09% 29
2012(H2405 8106281  90.6% 8,951,691 34 8951657 00 00 00 00 8951797 9055% 81
2012(H24)06 7,656,855  93.9% 8,153,279 434 8152845 00 329 95 424 8331522 91.90% 29
2012(H24)07 8,447,225  945% 8,936,898 74 893684 00 00 00 00 8938808 9450% 81

2012(H24)08 6,437,701 88.0% 7,321,809 2,400 7,319,409 33.2 98.5 280 1597 7,469,568 86.19% 25
2012(H24)09 7,971,034 92.0% 8,674,854 11,973 8,662,881 0.0 0.0 0.0 0.0 8,662,042 92.02% 30
2012(H24)10 7,984,859 94.8% 8,434,358 8,589 8,425,769 0.0 36.2 75 43.7 8,545,252 93.44% 31
2012(H24)11 8,145,672 94.0% 8,671,202 8,162 8,663,040 0.0 0.0 0.0 0.0 8,622,888 94.03% 30
2012(H24)12 7,745,812 94.7% 8,177,797 609 8,177,188 0.0 64.4 0.0 64.4 8,272,502 93.63% 29
2013(H25)01 7,404,183 96.0% 7,719,278 4,917 7,714,361 0.0 91.7 11.0  102.7 7,782,428 95.01% 28
2013(H25)02 7,422,608 95.5% 7,769,068 246 7,768,822 0.0 15.3 11.0 26.3 7,812,162 95.01% 28
2013(H25)03 7,692,393 95.1% 8,088,995 440 8,088,555 0.0 30.9 0.0 30.9 8,314,734 92.52% 30

FY2012Total 92,732,787 93.4% 99,300,329 37,995 99,262,334 388 391.6 67.0 4974 100,406,700 92.36% 351
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