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Numerical Simulations of Helicopter Noise Reduction Technologies
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[Discrepancies in the flowfields ]
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Tip vortex

Tip vortex
(1) Isolated rotor model (2) Rotor/Fuselage configuration model
X2 JRESBVITHICE 2 B8O\ T




HPC@JAXA2011

- Euler Computation- - NS Computation-

X3 FHE - REMERH A ORI 2 im0 H

@ HIRBMROAFRKBR
REERR (ERFER

1)

2)

3)

4)

5)

6)

7)

8)

Shigeru Saito, Yasutada Tanabe, Noboru Kobiki, Hideaki Sugawara, Naoto Sasaki and Hajime
Fujita: Aerodynamic and Aeroacoustic Characteristics of JAXA Real-Sized Quiet Rotor Blade, 37tk
European Rotorcraft Forum, MAGA Gallarate (VA), Italy, September 13-15, 2011.

Yoh Murakami, Yasutada Tanabe, Shigeru Saito and Hideaki Sugawara: A New Appreciation of
Prescribed Wake Models for CFD Analysis in View of Aeroacoustic Applications, 37th European
Rotorcraft Forum, MAGA Gallarate (VA), Italy, September 13-15, 2011.

Shigeru Saito, Yasutada Tanabe and Noboru Kobiki: Overview of the JAXA Helicopter Research
Activity, 1st Asian Australian Rotorcraft Forum and Exhibition 2012, BEXCO, Busan, Korea,
February 12-15, 2012.

Yasutada Tanabe, Shigeru Saito and Hideaki Sugawara: Evaluation of Rotor Noise Reduction by
Active Devices Using a CFD/CSD Coupling Analysis Tool Chain, 1st Asian Australian Rotorcraft
Forum and Exhibition 2012, BEXCO, Busan, Korea, February 12-15, 2012.

Hideaki Sugawara, Yasutada Tanabe and Shigeru Saito: Influence of Fuselage on Blade-Vortex
Interaction Based on JMRTS Database, 1st Asian Australian Rotorcraft Forum and Exhibition
2012, BEXCO, Busan, Korea, February 12-15, 2012.

Kenji Muneda, Noboru Kobiki, Yasutada Tanabe, Shigeru Saito, Hideaki Sugawara and Hajime
Fujita: An Analytical Study of Aerodynamic and Acoustic Performance of Active Tab by Using
rFlow3D, 1st Asian Australian Rotorcraft Forum and Exhibition 2012, BEXCO, Busan, Korea,
February 12-15, 2012.

Yong-Joo Lee, Michitaro Hashiba, Daisuke Sasaki, Kazuhiro Nakahashi, Yasutada Tanabe and
Shigeru Saito: An Extension of JANUS Solver for Helicopters to Viscous Flow Simulations, 1st
Asian Australian Rotorcraft Forum and Exhibition 2012, BEXCO, Busan, Korea, February 12-15,
2012.

Michitaro Hashiba, Daisuke Sasaki and Kazuhiro Nakahashi: Development of Cartesian-Mesh
Based CFD Solver Combined with Unstructured-Mesh, 8th International Conference on Flow
Dynamics, November 9-11, 2011.



HPC@JAXA2011

9) Yong-Joo Lee, M. Hashiba, D. Sasaki, K. Nakahashi, Y. Tanabe and S. Saito: Aerodynamic Analysis
around Helicopter with the Coupling of Structured and Unstructured Grids, SNU-Tohoku Joint
Workshop on Next Generation Aero Vehicle, Seoul National University, Korea, October 13-14, 2011.

AEREX (EBRZER)

10) HiZ218, 7R % : CFD/CSDH#ERATIZ HES < v — X BRE T — /L OREEE, ZEA9RITRITHE S > R
UL, B, 20114F10H26H - 28H.

1D ERER], Bl Tk % ~Y a7 X OIERBVIC G- 2 25812 OW T, AR TS V7R
UL, B, 20114F10H26H - 28H.

12) RHENA, WO, R F, B K, BB B T T 47 - AR D) a7 A BRI
W BET 2 EAEAENT, AR TRE S AR T A, FRiE, 20114510H26H - 28H.

13) ez KIEN, R %, HLZE, &REH, Bl . 777 47 - 77 v I L HBVIER BRI OEL
EENT, SHAETRITHES AR 7 A, B, 20114F10H26H - 28H.

14) FESHE KRR A2 « FEEIERR R A DI X D 3RITHUA VL R—DREEE, HE49RIRATHES Ry ™
L, FlE, 20114F-10H26H - 28H.

15) Z=5EJE, ABUHERRR, ea KK, HfEFni, L, R K A - FEEERS T O CouplinglZ &
HNY as y =22 J i, BAMZETHE AL SGH, 20114F3H 10H.



HPC@JAXA2011

BEERFEOBEEFEICONT

Investigation of Starting Characteristics of JSSWT
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Unsteady Flow Simulation in Fan Duct
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Numerical simulation of the flow in a combustor
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Numerical analysis of unsteady aerodynamics on low-Reynolds number airfoils.
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Fig.1 Transition of vortical motions due to a slight increment of Mach number from
M= 0.2 (left) to 0.3 (right): isosurfaces of spanwise vorticity field are shown around
NACAO0006 airfoil at AoA = 5[deg.].

-17.



HPC@JAXA2011

@ HMRMERDARIKBR
BT

1) Ikeda, T, Atobe, T., and Takagi, S., “Direct simulations of trailing-edge noise generation from
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Large-Eddy Simulation of Subsonic Jet Noise
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1) Large-Eddy Simulation of High-Subsonic Jet flow with Microjet Injection 17th AIAA/CEAS
Aeroacoustics Conference, 05 - 08 June 2011, ATAA 2011-2883
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System Development of Digital/Analog Hybrid Wind Tunnel (Part 3)
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Analysis of the ejector with a small rocket
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Direct Numerical Simulation of Turbulent Flow in Channel with Riblets
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An Unsteady CFD Simulation of Single Stage Fan
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Numerical Analysis of Unsteady Flow around Fans

@ BRI N—T
PR WFZEBRRAH = v h U DU EiE e v 2 — D MR 2 a v
HEE—(kazawa.junichi@jaxa.jp)
T« ASLFRHE, Y& &4t

@ HEDEHM

T UEREIRE 12D 7 7 VEHOIEE FEIR A IEE T LA/ L A% Navier-Stokes T FER(URANS) T
ST BB EAT O FIEIL, KT LS R U IR C 5 5. AFHE TIZTURANSZ VW T 7
7 VIR TR RIS K AR ORAE SRR RE L, OB LFEEEZH SN LIz ) 2T, i
BYNTWIC LD 7 7 VBRED 7 7 VEBETOESGEZFEMCHIT 5. £ LT, BIEAA 7 —HK
(LEE)SCRE S R A W TC 7 7 VBB DX 7 SGHEOE TS~ Tz afeic L, 7 7 Bk
YR — VAR ERT 5.

® HROME

CFDIZ L » THEH ORAERCHE LA BT 572012, B FEBRESHE o0 — RO ES 2 a1 5.
ZD LT, CFDIZL %7 7 VEEE TRIOT- D OFEECRREMEZ B S L, RIS rlRE7e 7 7 %
BOEREEETRY — V2 BR%T 5.

@ SEEOHRMRDHE

WEEERE £ T2 7 7 VBEE TR OWTIIRERR L7272, 7 7 VB IRIFIEIZ SV T, URANS
TRl 2 Bs L7z,

* = OWFZEIIRESHTIHL & 7T 7> TV £

41 Mid-Spanifiifi CHOT k& L7550
-27-



HPC@JAXA2011

CFD RS RN T 0T 5 LDRFE

Development of drag decomposition program for CFD
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Numerical Simulation of Subsonic Flow with High Accuracy and Resolution at High Reynolds Numbers
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Research on Simulation of Airframe noise
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Numerical analysis of reacting flow in JAXA lean-staged combustors
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GT-46133, American Society of Mechanical Engineers, 2011/6/6.
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International Gas Turbine Congress (IGTC 2011), Gas Turbine Society of Japan, 2011/11/14.
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Numerical Simulations of Flows past Hypersonic Transport Configurations
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1) ) — REIHRBOBII 282, 2E D OMNGICEREL 5.2 /a2 L afER L-. (Fig.l)
2) FEEATEAE COFHETHIA OO #ER Lz, (Fig.1)
3) EGARe$ TD2E JTINEIEMTHE BN EGRAE R & EMRC B L —8d 2 Z L &M Lz, (Fig.2)

Fig.1
Normalized total pressure contours at ten crossflow stations and stream lines
Mach=5, AoA=5, Re=2.4e+08

PN

Fig.2
Lower surface aerodynamic heating [kW/m?]
Mach=5, AoA=5, Re=1.5e+06
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Reynolds number Effects for High Alpha Aerodynamics on SST Configuration
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Conjugate Heat Transfer Simulation for Complicated Cooling Structure
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Research on Prediction of Near-Field Pressure Signature for Sonic Boom Estimation
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Aerodynamic design of a supersonic inlet for Silent SuperSonic Technology Demonstrator S3TD
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Flow Analysis of Combustors for Small Air Craft Engine
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Study for Precise Design of a Parachute based on Multi-disciplinary Analysis

@ MEINL—TF

WFFERFEE - FEHBIIT TR L7508, 79 H(nonaka.satoshi@jaxa.jp)
FFEo R« AR TR, #Frbfdi(arai@ce.tuat.ac.jp)
WHETKRY:, @ff Z(takahass@cc.tuat.ac.jp)

@ HEDEHM

B, Ze BT D—o b LTUAS WSO TWNWERT v a— RED, KEDRWVGREHIIIRIC
WFEDOLENENH 5. 2008 4 ITBRIFEEOERER /X T o = — b 23Tk TR R i 3% 2 722
LKL TS, ZivE TIHBSROEME S0 B IEBRIIITE % AT b TR, AIFETIE LD
FEMCER S 2R T A7 00ICEY 2 2 Lb—a U ATER LT, S ERBAENTIC XL 0 OB I
VIR ARHET 5 Z LT, T a— b OREBIRIEE LT 5.

® HIROME

RT3V a— N OBIAEN SIGRIZE D RO LRI IFHIRHR E, T OB ORI - 1§ T8 2R T 1<,
TEENFRAT & FRORARATIC X 28T 2 FEhi 3 5. EEMRITI IS B BHEO A, 7 REATICIX
= ITALEFEEAEM: Navier-Stokes HF22CA AV, IEGE A1 TV NS HAE F+537 > 2— MNE Y
DN Z BRI 2 D, FROER &L, T v a— hORAFIERHCA U HEER & 8T 22—
NEREOTHTHY, ZIUCL>TRT o a— FOBMERENME T % L W OGN H 5. D
7o, ZOTWORREEZORNERZMETT <<, BAHTIC L > THROHRIZE D 5.

® SEEOHMAMRDOME

K& I AR D/8T o a— MR LT, 7S B HEOEE) TR & =R TENS RO AT & 95
Z LY, ZORBEEREE ZUC K o THET B EIFHEICOWTHALNC L2, BRI, 7y
2 — MO F2ZE SEAIITHEEE 2 R ESEPIHIMET 2 Z L REETHY, T4 AT XY v

Ry RBISPY v 2a sy MR EDRT Y 2— M TlE, 7V Ryo— ML G L CEOENEE
NYZREY Wit

-46.



HPC@JAXA2011

2 HHETTDY 720y MUST v a— ME Y ORI

@ HIRARD ARG

EFTRX
1) Ryo Shibusawa, Shun Takahashi, Norio Arai, “Fluid and Motion Coupled Simulation of
Descending Parachute”, ECCOMAS 2012 (Now reviewing)

G LI
2) MR, i 0, FIHER, V3T v a— NOMKEBURART, FOERITH RO YL, &
R’ 2011

-47.



HPC@JAXA2011

i ZE BRI fE AR AT

Numerical analysis of jet blast spreading in large area
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Design of the Natural Laminar Flow Wing for the Large Scale Supersonic Transport
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Design of the Natural Laminar Flow Wing for the Quiet Supersonic Transport
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Numerical Simulation for Aerodynamic Interference of Nozzle Exhaust on Airframe
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REVETIL, 2R IR D F I CFD % VW5 FEA T 5.

@ HIROME

o 9

FHRERSRITIE, FEBRT — X NEE 125 5 Standard Dynamics Model (SDM) Zf#H4 2. SDMIZ%)
LC, B ka2 W TR S8 & X O8RS E 33 T 5. 15078 EMIRE % FE5R5 3
el L S Y

@ SHEEOHRURDHE

F&+-1Z1THexaGrid 2 CFD V /L 313 FaSTARZ v iz, HWaAs 2 X UTRT. F554072Cs, & Coq
IR T D (X2). Co [THAYFEIR & RV B2 "33, Cugl TEERE B2 DM 2= 2 L2
Dol FRKER EOTZODOBET 25| & Eiid 2 TETHS.

X1 HexaGridiz £ Y Bk L7-#47
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4 L] —e—rasTar 5
DFVLR /\ /
- @ - DATCOM 0 e . - fLe-X--- Py
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X " —e—FasTAR Ronch m NAL B
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- @ - DATCOM
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VY 43
2 Cq,, CuqDHHL

@ MEBMED AT

AgER Rz

1D BN, BPH %, A %, ¥ 5, A B BEks1512 X 5 Standard Dynamics Model D% &
PARELSRNT, SF2BREUEIRIA I F o AR D A

2) A 2%, IR, B %, LE B, K L CFD 2 MW= E MR R O, $543ENiA S
SPHETHA ST Y S 2 L— g VER Y VAR Y T A 2011
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952907 O—BHOEERXDAEEICEH 1T HE DR

Aerodynamic Analysis of Cranked-Arrow Wing at high angle of attack

@ BRI N—T

eI - WFEBRFREAES BEfidt 7 v —~7, A B(hashimoto.atsushi@jaxa.jp)
WFZEo R BEOR PR PE LafseRt, )i (kawazoe@mech. tottori-u.ac.jp)
B TFER, 728 FE(matsuno@mech. tottori-u.ac.jp)
SBORFR e Toeptsekt, #57 A2k
FEORTFREpE T, HlEE

@ HEDEW

SDBD7'Z A= 7 7 F ax—4 &3 L & § DIARHIET A ZORIARE~DOBERIZE L T, ~—2x
&2 DTN G OPEE & VERE T 2 BB L 0 3235, Zhbic kv, EIARERORIs L UM
RERE(L ATV, X OFEEZMSLTHZ L2 AL T 5.

o HROME

WIHZEBAFEAE BUEAFAT 7/ — 712\ TS S o s BBk 1-42p Y 7 I HexaGrid 36 X Otand
Tifigt > Lo FaSTAR VS, WMASHIET /A 2 DRI G & 72 DRUZEREE 0 Y OWISS 2 il
5. FoNTiE RIS KOWRIEHIET A 2ADET V& VTR T S AORENE - BHEEA
WRL, TOMRERINRERIC LY BEET 5.

@ SEEDHAARROME

AR AR L L OB TERARR L= 77 b7 o —RBoORERIATRNE 2T L, X
— A L 72 DTG AT Uiz (I 1138 10 FER KON 15 FEIZIS1T B 3ih i otk M i E ) 4 Aq
k). ZAUC LY, JETRRER BV THUATIEET S A(SDBD 77 XA~ 7 7 Fat—X)EiEHT 5
BROHRF S D TARTHIEI RO TR 24T 5 Z & A HskT-.

F72, [FIFEC HexaGrid/FaSTAR DEEH AGHE D s ft AT~ Al REVERG 21T - 72, Ak
JERRABR & DX PR %38 Uit e st B ORRE 24TV, EERAMERE TRl ~EA 5 Z L 2R LT 5.

X1 SSTEHE Fmofinig: (5) AcA=10deg (£i) AoA=15deg
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@ HIRRRDOAFRKBR

AERRK
1) [AFA&kMh, “F IR T I/ Faxn—RZLbH 7T 00 BT a—EEOIE I AE 1T D 22 ke
e, 7 HARE R T E U E A #5054 2, 2011.
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ERICEDY=v I T — Lt AR E AV HR Y —)UiREE

Validation of sonic boom prediction tool with measurement data of actual supersonic aircraft

@ MEINL—TF

WERFEE - Wiz2 T m 7 7 27N —7 BEEET— 2, i Fi(makino.yoshikazu@jaxa.jp)
A« RZEAL S AT A X, HR R (makitaku@chofu jaxa.jp)

@ HEDEW

Wiz v 75 NI N — BT — A ED TWA SRS Y = v 7 7 — AR FIEORRRRIC B
T, 2009 4EI1Z JAXA 23FEfE L= L5 Y =y 7 7 —LEHAEER (ABBA Test#l) FEHIC X 0 #HEHE
YV — L ORGEEZITV, HEERSE oM LA X5 2 2 A ET 5.

® HIROME

20094E9H 2, AT =—TF 2% HNEAT (North European Aerospace Test range)?Vidsel Test
Range!Z T3 L 72ABBA Test#1(Z35 C, SAAB JAS39 (Gripen) Zfii H L 728 & M1 T35k & It
L, #i EROZERIZBNTY =y 7 7 — L& LTz, ARIFFETIE, Gripen DEEZIRIZKRT LT,
Hexagrid/FaSTARIZ X 2B AT HS DI EHER 2170, BB O N E 2 AT & LTI N T A —41k
(Thomasit) ([CX Vi EY = 77— AHR L CHRRIT — % L D17 o7,

@ SHEEOHRURDHE

Gripen® [EHE/R IR ET WIAFTTE 20727280, HIRO T 7T NENFHINCAT Yy L, 55
NIRRT — X 25EIZCADET NV EHEE LT, CADET WV %ASTLT —# (228 L 7= | ZHexagrid &
FAWTCEAME T 21ER L, FaSTARIZ &V Euler CFDfiEHT % FEliti L7-f55% 4 X11275~7. Euler CFDf#
FriZi Wi, #iRE~ v A 72T RS S B CRifRE 4 [BAK 7 ICihbE 5 & & H1C, Refinement
Box#§RE 2T H U CEtB BT e R A e LT, BHRSIFIIRI TR o G bt T v gk
1A TN 2306 L7273, BEIARODANARIATH - 72728, Web TAFARE/2Gripen D HH: (i KHfEfEE
B EEEEEOTHRECH HT.Tton EHEE) OMECLA R, M43.0° LRE L. BEEDAUET
FCOFEBEGIE W= AT & LT/ NT A—41E (Thomasik) ([CLVHiEY = 77— A%
HER L, SEHT—% Ll L7220~ T . AT EHIIR TR T — 2 0 H6km & L, HiEIZERI
B IR KRITARFRME L L CLIICHRE L CTHER L2 Y = v 7 7 — AT ENERNC ERE T & —E L
TWA. FrRZYoim ) EA-EITHI2.2psf TR Ao TR Y, ZOMIINEE D Y = v 7 7 — L8R 5
HEFL 1 TdH D First-cutiEOHERLE2.26psf & &, —E L T 5. F-EREEORHETH 2P YEBic i
FANERE N ERLEMEMICE D 2D ZENTETEY, KV =v 77— HEFGY — LV OFEIR
INTWD. 7ok, ZO/WNSRIE) ERITFEIEAET HEEPITER LT D 2 & ST ORE S
L7z, — 5T, HRIREORRGRRIIEREE L0 000 <, 5807 — L0 0055 < #EHE
SNTND ZLIZHONTIE, EEROT DU PEROENE 2 DD T, R —LORER Eo7z
OEBRETT DMENDH L EE 2 5.
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BV =) T — LEREHBLZ AT (S3CM) D ZE NfE#T

Aerodynamic Analysis of the S-cube Concept Model(S3CM)

@ MEINL—TF

WERFEE - Wiz2T m 77 27N —7 BERET— 2, i Fi(makino.yoshikazu@jaxa.jp)
WFgeo R« =y 7o =7 Bk, ) e Gshikawa@chofu.jaxa.jp)
=Y 7y =T B S B T-(kakei221@chofu.jaxa.jp)

@ HEDEHM

fizera T LT —TBEEHET — 2P ED TWBIK Y = v 7 7 — LFEFHEESERE (D-SEND) 7
0y s MIBWT, D-SEND#2AEGAKR (SSCM : S-cube Concept Model) @tk —EZEDAHINEN,
S3CM®D Y = 7 7 — LFHEIC G2 DB OV TG L, 1KY = 7 7 — LRGSO G E et 2
BT 62 L aBNET D, £z, BAHERAT PTREMEZ -T2 72D D2 TRHEE T B IT HERY
2 IHMEE TR A, CEDfATRE R A N—RITHER L, EhT7—2 Ry =V E4 52 L2 B L
T5.

® HAEDOHE

D-SEND#2§iﬁ%’ﬁ SUTTHEISTE AR BERAUR (SBCM)  Z B PE RER TR HI30km b F S8, B
HIEIARATIC LD qu/E'Jfﬂ REZEETHE L LT, EREPRET LY =y I/ T =B Y =y 7 T —
JA%HE'J‘/XTJAT%E@J LTEDRY =y 7 7T —LikGta o7 b s ?Lé RRTHD. A TITE
DY = 7 T — NG 2 DA D5 R 7 ks EEE A T PHER Y — v 2 D THERLL, (R
— L3t NOEFEREME A MR T S, £72, D-SEND#H2GUR AT HS3CM D ZE 1ML T
INZENMEREIZ -2 2 5278 % CFDATRE R 2 N — A ITHERL L, BRHIERA TR ) 23l 9~ 5 7= D22 )
TN 5.

O SEEOHMAMROME

D-SEND#2 A I\ TIE, SACMAJAXADIE Y = v 7 7 —2ikita v 7 &M L Ciker
L, FEfd s E O 7154 -Euler CEDAENTIC K 5 mikE BTG E T 2~ — R & LT
Vo I T —IERIZ L > TR Y = v 7 7 — KRS SSGE D rlRetE 2 il U7z, AHEEESEE U 7= ik
HE 7 = —RZB W TL, BEARRFHIRIIEER L TR T E RO B F—% (ADS), MU
W%%T@#Aﬁﬁﬁéhfth/tJﬁwzﬁﬁ&(mwﬁﬁxSmM@/%/77~A%ﬁK5

LB AR T2, RURTERRCFDAT 2 £ L=, ZO/RE, ZnoofMiwny =v o7
HAﬁﬁ_ﬁzé%@ik%<ﬁ< & CHIR Y = v 7 7 — LGS IGEN FRECTH D 2 &
DWRENT-. AFERE TS, EAREHNIBWTEIT v B I a ks Z 2B 4 7= DI A8E STV =R
RgIRDT—/Va— R7OA[ERAZFEIET 2 2 LN TE, B U 2 7K L BERBRE I Z 545
T EMMWTE.

—J, BERETRET S Y = /77—A%ﬁM¢ét ZiE, RERD D A0EE S 7-S3CM A& B AR

GT/%V07—A#M/XTAL %ﬁé%?#&@ Z OFERIERRFT O T D D2E )R
:&ww% mﬁD%ﬁ&m%ﬁﬁ@E%bt SEHIRREHC RV TE, X217 4kICD-SEND#2TRA T
B &mMﬁ%Tégﬁﬁ & o THF B ERIN2E I I ZE TG N2 RIS 5- 2 D B 2 iR B 1=
¥, CFDATIC X 528 /T — & % IV - NASTRANF#MT &2 56 L TEREEZHEE L, ZOLEFIC L
0 AT B ZEIRIE DI OV CCFDAFTIZ L W 1§ bR ETE 17— 2 W5 2 & THER L 7=
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ZOGHERIC L VRO DT TR, KOKEREOFINZE )RR 2 NA T, S3CM 227 —
Gy =V R LIz,
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D-SEND#1 D752 f##T
Flutter Analysis of D-SEND#1

@ BRI LT
WFGEAREE - WFFEBRARASES BeiAREE 7 v —, |4 fi(takatoya.takeshi@jaxa.jp)

@ HEDEW

AIRESREfNT Y 7 b 7 =7 MSC. NASTRAN % T A IS MEATT 2 SE i LIS AR oD ) 2R 2 A
5.

@ HIROME

wizera 75 57 V—7D-SENDF—LALDD-SEND 2 = 7 " b OIKIEZ =, 77 v X%
Ehe L7z,

@ SEEOHRMRDHE

fzerva 75 AT V—7D-SENDF—LDOD-SEND2 =7 L L TD-SEND#1 ORERIZ
Fexth, 7T o AN EFERL, ~— Nl D I L AR LT

X1 D-SEND#1 D7 T v Zftfres /v (1S

@ MIRMERDOAFRIKR

AgESRF«
1) R, @Ak, “D-SEND1DO 7 7 v X fi#tri2oC7, MSC.Software Users Day, 2011/06/07,
HOR
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MO N -BECET MR

Study on Aerodynamics and Aeroacoustics for Civil Aircraft

@ MEINL—TF

PRI« Wizer mr 767 V—7" [EFEREKT —2, LA —E (yamamoto.kazuomi@jaxa.jp)
e - fhLEZ (murayama. mitsuhiro@jaxa.jp)

AFRRRGmamura.taro@jaxa.jp)

H H KRR (kentaro@chofu.jaxa.jp)

P (thirai@chofu.jaxa.jp)

@ HEDEW

(1) ERGERSEATIRET - SRETARAT
(2) MZERERIBR SRR T/ N REREHEEHHH
Q) MEHEEL 7 TH 1 VEFERET /N1 ADFRFFEEEL

@ HFIROHE
(1) RURBREATIRGT - EREHARAT
P2 e 15 /) S L & HHMERR SRR M OV B2 )RR 22 S5 51072, 2 OFFRER
A BREE SR 7 E O ERIRENT 21T 5 .

(2) MZERs E HIBR SRR 7/ N1 REREHEgHh

BEIRBR S O EERETRDO— > CTh 5 FHEF S IO 7-D12, FHEEE O CEFIRDO—>Th 2 HlhE
FIZRHE L, F84EA B =X LI LARERALOMITE 21T 5 . ARG CIIBRE I8 A 1 = X LR & AR
HliZE T 5729, RANS CFDIZ L 0 #E#EFH OIS OT — % 2 Bi57 5.

Q) MEHEEL 7T H 1 AFERET /N1 ROFREFESEL

EHA 7 T A CARATRFICRIE & 72 0 9 DRETEEHIBEEA 0 2 B /INIZE )T 3 ADRNVT v 7 AV =
FL—H1E, T E TR TR SO TR TR TRER I T O R A MR T 2 F13 % <,
U A7 W@, 2070, EIFARER L OBAEITIC & 2 VGIZEET 2 a%EHm fim i & ORFHE - 5Tk
L, RVT v 7 AT 2 R — AR ETFHEDOREENEIT.

@ SHEEOHRURDHE
(1) ERGERERTIRET - SRETART
BRI TS A 2 D% & RPVEHESL,  JBUREE SR A 21TV, BRI 256 - fUEL 72, 7,
B — AR DR Y ﬁif%ﬂﬂﬁ%ﬁ@}i&?&@ ERE LTz,

(2) MZEREEMIBR SRR T/ N1 RERET

BlE PHOEBATAR AR Dt bz s Uiz, £72, JRRRERIC 0 BRI ERE S
NI 7 =7 ) o ZRUREREAL T 3 2 LT, iz oot L, BEREIREA 1 =X L LB DK
BEE DT DU R ZH SN LIz,
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(3) MEHBES 7741 VHERET A ROBAHTHBEL

RLT ) A 2 5 L B O FAFHIT B 1012, X857 CFD H4ffi (oA FARRIE) %]
BINCLT, R"TA—F (G, ML) 1THT 5 3 WTROMRESEOBE £~ FAT v
A L5 HATHIRARE (Hod AIERMTE) Wi LC, 931 CFD M b Ay i o,
B~ 2 ORE & BEAFHIRAAE, FP ST A— % ORE & IRRERD U % 2 B it -1z,

BREA— AR O RS T S HE ATvhXFrEREE
(a) WZzRm 70 R S HAMEB R AR BRI SRR ARG - ARE HART

Cp

1.0
"

0.0
i

XFriR XFFH

(b) EdIAEZE ISR SRR R
1 R AR - AR
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JL—xAMAM LT FEOUA
RA—ILFvyT

RA =X v TDOT L —RGHHEILL 7 L— L OFE A

X2 FREY o CFD f#frl] & A YEDDOTARD TN SAEE I 5 2 5 58

VGE D4l

REEEZRE A on—LEmEE (ke)
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@ HIRRRDOAFRKBR

REESRR

1) Murayama, M., Yokokawa, Y., Kato, H., Ura, H., Uchida, H, Yamamoto, K., Abe, K. and Wu, L,
“Computational and Experimental Study on Noise Generation from Tire-Axle Regions of a
Two-Wheel Main Landing Gear,” AIAA Paper 2011-2821, 2011.

2) FriL, BRI, SEFE, LR, A, BrES, B, “MZepk T im i R R O © OBRE R AR BT 2 B
Br,” SASMIFAR S Flm e WZeF Y R 2 L— 3 VRS AR Y D 42011, 2011.

3) Fril, B, P, A, “Hrzer i E O OFIG OB, FHANERATHE S AR T A,
2011.

4) Yamamoto, K., Murayama, M., Yokokawa, Y., Ura, H. and Imamura, T., “Experimental and
Numerical Study on a Two-wheel Main Landing Gear Noise,” Proc. of Inter-Noise 2011, 2011.

5) Murayama, M., Yamamoto, K., Yokokawa, Y. and Hirai, T, “Noise Prediction Study from
Two-Wheel Main Landing Gear Using Lattice Boltzmann Method,” Proc. of ICFD 2011, 2011.
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CFD /MR EHEREHEAICRET 5K

Application of CFD to Small Civil Aircraft Design

@ MRIINL—TF

WERFEE - Wiz a6 V—7" EHElREHKT —2L, LA —E(yamamoto.kazuomi@jaxa.jp)
WFgesyadE « =2z sttt == K(keita_hatanaka@mitsubishiaircraft.com)

@ HEOBRM
TATRIBR I 2 IR 2 oA 7 7 YA RO U 2 7 3R,

® HAEDOHE

A7 T A RIS TCTHAE T 5 TR VEFERG 2 fE o T FIBEIC B U, SR O B L LT
IINRIDZEF )77 34 A (Vortex Generator) DZE %5 ONZE )R OHEE 2 Fiti 95 .

@ SHEEOHRURDHE

B vy ay (@EES EA=S8M=RE =5 1A T, 477 A Ui~ CEDfETH i 2
WHT5HE T, SFYTHEEKICIT 2 CFDARITHAN & fesr L7-.

DA TR Cl ] FTREZe CFDRTEAR 2RI L, FATEREBRY 2 75K & LT, FRCA 77 A Em
I\ CHIRE & 72 2 ATHEMED & 2 i\ VEFBR 21 © FIBEA N 2 5/ MZ2 )7 /34 2 (Vortex Generator)
28 FTRR T B ONZE T R M TR A S L 7.

Vortex
Generator

Vortex GeneratorfL Vortex Generatorfg Y

1 /22435 34 2 (Vortex Generator) f&# CFD fi#tr
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FREAZME O E N AR

Aerodynamic Design of Next Generation Civil Transports

@ MEINL—TF

WFRAEE « JAXA MiZE 70 7T AT N—7 FEFERERST — L4,
[IA—F (yamamoto.kazuomi@jaxa.jp)
WFE o« JAXA MiZE 70 7T KT N—7 FEFERERST — L4,
kY72 (murayama.mitsuhiro@jaxa.jp)
B RFLHI VAT DT WA A EZETH VAT LT a— X,
&I (kana@sd.tmu.ac.jp)
BEKRFHIFKRTFEE AT LT A AR fiZeFili o A7 AT, HEH 5
BKRFHIAKRTIE AT LT A W0 e > AT L5k, s

® HHROBEM

ARHFEWFIE T, FHtEER X— 2D RANS /L 3N—, TAS =2— R(Tohoku university Aerodynamic
Simulation Code) % F\C, B EGEIERG = VA VT 7 L— a3 U S BT/ VRS
AT O FAHK D Y —VEAEIT 5. BB EIERGHIRB W TE, ZvE TSN TIThiv T
L0 H/LL 705 150 Jif 7 T ADTER ZMET 5. BIRRAEREIXER R MR MO & S 23
FRR D T2, INIBEIATIZ OV T b 28 ifke A [ LS5 2 & T, FRRIICA L2/ VUSRS A2
R E R, $£7z, BRTEABREERGHIOWTHE = VU3 XA BICES T, BZIRTFSS
HEMEEZZ D TR T NET—~Th bH. HEBIETIEL, =Y eRRkosnaits
PR, Tnad YT LB G REICIE T .

@ HIROME

AHGFEE T, TRt T7T—~ & To7z

- Krigingik & 2 HEO@AGA 7 L2 R A2 KD, 150 A3 Y HEfRE A ERED 2 /) ik it

« 150 A3 0 B A TERED ZE N ol a it RIS, AR EHE HEDIT RO T — 4~ A =7
- FYERRI O BT & —IRouhERH

TV UFTRVBIREEL, T A—41k

s TV RIVIBIRIRIE N T A — X IZEET 2 22 07 AT

O SEEOHMAMROME

ARRFEMIEIC LY, TR a5 7.

- BRI S T RE D22 ) Feiiak G R W D TR AR RIE A BHFE LTz,

- BRI OZETEIZ L0 EGHEEPTEE20LL E % 2Rk T 2 AR R DU CRREH ik & 157
BRI EICKETAEICLY, A TOBEREIAHR CE S AL Th .

- TRIVIR RN KRBT 2 TR A AL A BIFS L7e.

- FERADTNAIGRICONT, ZEHINCH BRI AR OMAE A R LTz,

s VRIS v IR BN L, AR BRARIERE LA LT IR A MR L.
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1 SRR EHO 2 ITREEGET & 2T 50A.

15 ——

' e FWDcowl
13
11 e AFTcow!
E" F
>0.9 an
0.7 r(/. Diffuser
0.5

— |ip

00 10 20 3.0 40
x[m]

2 UV RANOEIIIRERE L ENEHEMER, LOWER L2 v 0B E~OR A

@ HIRBRDLARIRB

AzEHE

1D M gE, BRAR, YW H, BT, Aoz, A —RE, SR, [Kriging :12 X 2 2R
BRRERED 22 IR R E ), 5 49 [T TR S AR Y A, JSASS-2011-5044, 4R, 11 A 2011
A,

2) AEFEE, HEW SR, SRR, LEW B, BAEREE, FleZE, (AR —E, Novel Wing Body & L C
OENAFAEZE I ERET), Wk 23 FEEMIZEFHZE P VR Y T A~ TSR 5225 )
DKL 2012~, P3, AT, 201241 A.
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The studying of aerodynamic performance of hypersonic experimental vehicle

@ BRI N—T

WA WFEBARA = v b= DU RIS v 2 —, AT (hongoh@chofu jaxa.jp)
WFZEo R - R, ARE T (yusuke0602@akane.waseda.jp)

FREHE AT, & £(w210a09ms09ie80@toki.waseda.jp)

FRGHEAR:, A (toki.waseda@toki.waseda.jp)

@ HEDEW

BRSO M FH SR HYTEX (2B LT, RUREERIC & 0 22 Rt 2 B L, 22 MERE 2 1) 1
SELTOITHETPROUR 21T > TV D, AR, BRRREROSFRl BT 2 £hi 925 Z & T,
BRI OIRIE, I8 JOVERRAERER & OB 21T 5 Z &2 HE LT 5.

@ HROME

ABIFFE T E IR OATAR DY R 24T 9 T2 OB L DT A N v 7 ZE T 4 %4T -
7o, BEHEETIIIRAIR, ERPEmR, ERBEIRTH D, F7z, AFEIIEE —HEER SRS
M, ZAN—=ZRRICBE L THBET 1T 7.

@ SHEEOHRARDHE

FRAETE AR R T T2 A N—F DB O THERE R 2 RS, FHREERE Y, WK mchitE
DFIFEEIZ L0 AT HEER N2 A S—Z ORI E > TWAHIZIR (K1) TidA o7 — 27 PEREICK
ERBACINIRNT EER STz, 7272, AA N2 AR KREL LTV &, HBESS B~ &
BEIL, XA N\—% L0 LEih CERENSER ST (K2), 4 7 —7HEMET Lz, AN
— ZECOESUTEI L CIE, ETEAOBINKLY, &S OB I 5 F R S .

1 PEREICZAEDS L S R X2 PEREAMETT L7k
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BEEEEAIZEITS DSMC HIFEE

DSMC Simulations for Hypersonic Reentry Flows

@ MRINL—T
WFFEREE - WFFEBERAES RIS HA e v # —, /NEF i (ozawa.takashi@jaxa.jp)

@ HEDEW

B ZE L7-CFD GXEIiA 150 03k 4 22 i S OBl RIC B W THER ST s, LL,
A R 2L ATRAVT IR, JETl, T LA 7 XD RS AR BE T DMNERS D12, kiitE%E
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Large-eddy simulation of compressible turbulent flows
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Fig.1 Wall-modeled LES of shock/turbulent boundary layer interaction at M=1.69 and
Reb6=50,000. Streamwise velocity contours at wall-parallel plane at y+=590 and
temperature contours at side-plane.

(a) Wall-modeled LES (b) Experiment

Fig.2: Comparisons of mean streamwise velocity (top) and streamwise velocity fluctuation
(bottom) distributions between wall-modeled LES and experiment. 20 equally spaced
contours: -0.1< U/Uinf < 0.99, 0< u'/Uinf < 0.18.
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Development of Simulation Tools for Liquid Rocket Engine Design Analysis
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Study on Lift-off Acousics and Ignition Over-Pressure.
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Transonic flowfield around a rocket faring
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(b) With auxiliary fuel injection from cowl wall
1 Temperature contours on several y-z planes in E3 engine combustor.

0.8 T T T T T
—— CFD(top, Pe=0.6)
0.7 | |~ CFD(bottom, Pe=0.6) p
* Exp.(top, Pe=0.61)

° Exp.(bottom, Pe=0.61)

0 . . . . .
0 100 200 300 400 500 600

X(mm)
(a) Comparison between CFD and experimental results for pressure distributions

Mach Number

0.000
(b) Mach number contours on x-z planes obtained from CFD
[X]2 Calculation of pseudo-shock waves in diverging duct.

-101-



HPC@JAXA2011

RIS LD TYRI OV REIGRDEK NFHEHR
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m=0.625g/s Flared Anode
Short Cathode

a) Measured result. b) Calculated result (with ion-slip effect).

=

1 EREE (He, HEEAITTE 0.65 gfs, AR 13 kA, AMOMIZHN 2 AR —E,)

y, mm
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Direct Numerical Simulation of Transitional Boundary Layer Using Spectral-Fringe Method
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Direct numerical simulation of a separated turbulent boundary layer
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Detailed numerical simulation of atomization and early ignition of a liquid fuel spray
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Study of Aeroelastic Wing
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Maritan atmospheric researches using a high resolution global non-hydrostatic model
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Development of a CFD portal system installing auto grid generator and aerodynamic simulation code
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Numerical simulation on high-enthalpy flows
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Numerical study of combustion flow
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4) Katsuaki Higashimori and Masahiro Hoshino, The relation between ion temperature anisotropy
and formation of slow shocks in collisionless magnetic reconnection, J. Geophys. Res.,
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6) M. Hoshino, Particle acceleration in collisionless accretion disk, International workshop on
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sheets, IKI, Moscow, Russia (September 26-30. 2011)

9) M. Hoshino, Stochastic Particle Acceleration in Magnetic Reconnection, 2nd International Space
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Development of a global MHD simulation model of the magnetosphere based on the CIP algorithm

@ BRI N—T
WG - THER: BPISER, MAAE T (ymatumot@astro.s.chiba-u.ac.jp)
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1) Yosuke Matsumoto, Kanako Seki, and Takuya Hara, “Linear Analysis for the Kelvin-Helmholtz
Instability at Martian Ionosphere”, AOGS 8th annual meeting, Taipei International Convention
Centre, Taipei, Taiwan, Aug 8 - Aug 12, 2011 (invited)

2) Yosuke Matsumoto, “Multi-scale simulations of the Kelvin-Helmholtz instability”, the 6th
International Conference on Numerical Modeling of Space Plasma Flows (ASTRONUM-2011),
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Numerical simulation on the stability of structure of cosmic ray modified shock

@ MIRIN—T
WFGEAIE AR Kb B RiFeR EREER R, iEEE (saitot@eps.s.u-tokyo.ac.jp)
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Effects of temperature anisotropy on magnetic reconnection trigger
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Nonlinear Evolution of Magneto-Rotational Instability in Collisionless Accretion Disks

@ BRI N—T
S © BB (k-suke@eps.s.u-tokyo.ac.jp)

@ HEDEW

W5 AR 30 1T 2 REARIRIRA R 22 E M D IR IR 1 3HER 18, MHDIE RN FEAS Wi s R = b—
G NCE S THANEN TS, AW - FHETIE, BEISROEES A MRODRALIZGEDT T X
~ CERIA SN WK N ENVEO IR R 2, B\ ZBAZE LIz Rphlaliskic ki) S Hybrid=— N &
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Feasibility Study of Magneto Plasma Sail by using 3D Numerical Simulation

@ BRI LT
WA TR g TR AT RIsFE e, P42 (kajimura@gd.isas.jaxa.jp)

@ HEDEHM
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3) Yoshihiro Kajimura, 3D Hybrid Simulation of Pure Magnetic Sail in the Ion Inertial Scale in
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Job Scheduler Optimization for improvement of the system usage
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strip packing problem”, ISII 2010 (Chungtao), May, 2011.

2) R. ITO, Kenichi KIKUCHI, Naoyuki FUJITA, “Job Scheduling Method Based on Estimation of
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Numerical simulation of space propulsion turbulent flows
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Transcritical Conditions,” AJCPP 2012
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Mechanical properties of material studied by multi-scale simulation
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Fig.1 Time convolution of a single polymer configuration obtained by
conventional MD method and Hybrid method.
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Fig.2 Mean square internal distance of polymer obtained by hybrid
method (solid line) and conventional method (broken line).
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Effects of the Guide Fields on the Relativistic Magnetic Reconnection

@ MEINL—TF

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

@ HEDEHM

W) ax 7 2 COEBEMETERS - HERNKE - K577 XA~%, BAWE TS Tng
0, T, BT —RETHZOERBEENERH I TWD. L LSRR Y ax27 > a o
BEERAITEOE 2SR 7T A I BT D EAEFERRIIIE L7 STV, & ZCANFE I ERrOBER U
aRx 7 arOWEER—ICERT A2 L2 HBE L, X EPIER KT IR (Relativistic
Resistive Magnetohydrodynamics, R2MHD) =1 — K% Fl\W N CHEXERAESR U 2% 7 & 3 v OFMEIAF
FeHAT .

® HAEDOHE

AWFZEDO TR D B BNIFERERIRERY) 2327 > a o OYBE, FRIT RV BN R A i — O B R
THETHD. ZOHMDID, BHER LA/ VAETHZEICEHE R R2MHD =— R&2BI% L,
FEXIEREY Sweet-Parker UG a7 o a V OPUEFR AT -T2, £To, ~F = v VHRIRR Y a2 %7
va UREICHICH L, A RGO ELZTNT-. S BICAE, T L A8 BELOBE M EIZE)
L FEEZHE LT, WS & R Z RIRHC AR < 2 & D3R D A im AR BT MR S i S s
(Relativistic Resistive Radiation Magnetohydrodynamics, RSMHD) ==— K DEF¥ &2 47> 7-.

@ SEEDHRARDOHE

F*FEmISweet-Parker g ) =2 % 7 o 3 o TIIER T RV X —3 4 — L8R L > TEORFN
7T A2 DTN XTI NG, ZORER, HERERRIIRIC L > TT 7 A~ DEMENE X 5729
ICE RV —HIIEF LS, Vaxsarb— MIT UF A MEO-0.5FIZHAIT D Z L 23HD
~7=(Takahashi et al. '11, 1). —J7, Petschek™ V) o7 3 g o CIIERIENC L - TR =%V
=T fRT D10, IR RN ABETH D, A NEGE GO D &= F—8
PN T D D Z & 3o 7-(Takahashi et al. in prep, X2). & HIZEERIGIZ L D8 THR5
728, WEH & EAEPIE ETJE 2% 9 RAMHD 22— RDBA% %217 ->7- (Takahashi et al. 2012)

- .

0 10 20 30 40 50
x/h

K1 R2MHD = — R % 7= 485t i Sweet-ParkerBIa 5 Y =2k 7 3 a 3l
FEBR. T —IHRE, ISR EET
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Development of a general circulation model for planetary atmospheres
and numerical experiments on the variety of climate

@ IRITN—F

WFFEREE - P RT: RFEFEERFAZUR, S5 35 (demodel-pamisas@gfd-dennou.org)
WFSE - AEERY: KB AR, A IE# (momoko@gfd-dennou.org)

MF RS KEFEPEEEAITER, #1224 i (noda@gfd-dennou.org)

RS KRS HAREHAFZERE, 1L b & Uk — U(george@gfd-dennou.org)

@ HEDEW

ARHFEREO BRI, BIEOKGRBENGRINKE, £ L MR EICEDLET, Exbhd
K& IR BRI D RMEIRRE R R D D T2 D D KRG KIGERTET /L (General Circulation Model; GCM) @
BIZE L, D GCM Z W=l E I L A RIEDO SRR 2175 Z & Th 5.

® HIROME

Rk 23 AEREICIE, 22 RIS E X, INFE TR L CE T A2 HNWT, B hick>TE
B LR U7 s AR 2 RO RANRE 2107 LT, BER & AOEERDN E T S -2 (LT CiElAE
HAEHAEOR & FES) DO KRGIEEROF 2 L7z, Pk 28 FFE TR RN FEERSINEIZE D AS
TR ORIME (BERR) DO/RT7 A —2{EFEE LV FELSTHARD 72O, &0 /NS 2208 AR
EOMEEZ LS ETBMERZIT o 72, ZOREEEZ VT, AR O AR R L OS> A
2L DR, BAERRAELY XV O HNEIIBITAIF—FEEOKRE ZIZTONTHAT-.

® SEEOHMAMRDOME

[FIHEHRRR T3 D RERRZ TR D 72012, A &% 1380-1600 Wm-2 Ol ThH-x 725
BRaiTolz. Wk 22 RIS, ASHUREOZIAEL 50 Wm-2 Tho7ond, FERRD/ T A —4
R DOE B2 AT 5720, ddT 10 Wm-2 OZIAE % Hii- (2B L.

INGOFETIE, BAERMNBEAEEI KT T 2 e ESBE L, 2 O A EE (HiEs/7R
L, #EKE R U BESHEE) 25 2 CRHEZIT> TS, 2O T X TOFEICBW T, AR TR
BN ROEME wamp G 5%, KIFRERmMICEGET DL L, £z, TXTOREIC
BWTRERCEHEEREKUEIL 105 Pa & L7z, #IIGEE LTI, 280 K OFERER IR RKUZIREEE L
ZINZ T b O& AW, FoRRIL 2000 HIEKH R TH Y, Hi%ED 1000 Hugk H I ORE S A fpTi o fil
L7-.

LEUT - -3 FEAETIE, ZEZE 10 Wm?2 12 L7222 L2 XV, FIIEES 05 o5a 0 RERR &
W —kk B OHA L1382 >TND Z ERIAMRIZ /R o 72, £z, HIERD BERMAHE DG ORAERR
1L, BERL CWVZRWEA LD b/ Eho7=, BIRIZIE, BEEL TOVRWEAIZIE, REE: B S o5 E
DAL 1490-1500 Wm2 OFEPHICH VD, HPE—HEH HOLGEIZIL 1570-1590 Wm2 O#FiHIZH
LIz, W ORERROMICIZD AR LS 70 Wm2 OENH 7=, —J7, HERE R U A #GH3HE D
AT, RIS B 5084 0 BERFUL 1450-1470 Wm2 OFPHICH Y, Wl B HOBEEIC
1%, 1490-1510 Wm2 OFIPHICH D Z L BN oTz. ZOEAITIL, Wi O ERRIIT 20 Wm2 D3
WD L2 b. LL, Bl XRERFOMHEMEINER SIZONWTAHRIROME R H Y, =
DOANFHEG B 70, 20 Wm2 OZEPHFHCEE TH D00 E D MXBURTIZH 5 TidZzu.
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Wk 22 FEPEICAT o T2 SEBROFE R TIE, AR ENKE < RDI2oN T, KR BT 540 m &
Fi s+ (Outgoing Longwave Radiation; OLR) DO/KHRZEN/NE L 72 DA H D Z E VR ENT
W2 SRR 28 AFREIZIE OLR SO ERIIRE O RADRKE SIZER L, ZERMAED X2k
T OLR 73 EDORREARF-—HRIT /e > TV D AR LTc. HiBko BisAEE ORA, FIEEL H 4 X
OHPE—Ek B 3 O 5 OEIZ88) T OLR 1THlIZ L > T 310-390 Wm2 Ofi & 72> T /- (Fig.
1, 2). 2%V, FAERAHIOHHFHEIZEBNTY, OLR 121X ~20% FEEOAHRENTFET D Z &I
725, ZOMEOFEHFIZOWTIE, FIHEERHS DA OEE L HE AR SMAOGELHE Y KRELE
DBV, 2O OLR OEOHEPFHOMG, B2, RERmO EOREDOEIEGN, $hiE—RKLET /LT
TRR XD BB OMEZ B 2 TWD O, 72 EITBIREND, HESIEEER L2580 THERE MR
T AMNENDHTEAD.

(a)

cutgoing longwave

latitude

CONTOUR INTERVAL = 1.000E+01

300 330 360 380

cutgoing longwave

X 1 #iERo AdsfdE ©, RHEELSESOM %25 2, AFRBEFER 1450 Wm2 OFRED
OLR (a) & HE KRS E 5%, AFGTES 1490 Wm2 OB OLR (b).

@ HIRHRDLARKER

AEEHREK

1) S, mEIEs, PEE, EESE, AR)IER, EER, AR RN, TREIEESE BT 5 R
KAGERIC R DB FBR: KB EEk et ), B ARIA )44 2011, 2011 4 9 H 7-9 A (7 A3
#)
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Sub-grid scale (SGS) modeling for the Earth and planetary dynamo simulation

@ wWrzE s N—=r

WF5E33 « Department of Earth and Planetary Science, University of California, Berkeley.,
a7 % (hmatsui@eps.berkeley.edu)

@ HEDEW

HER M OB DE A BSHE, PO BTN O X HREENC & 5 7 A FEilfRIC Lo TAER, HERFsh
TEY, BEFBRIC L > TEDOIREARN T mE AR LN SN TE 2. LinL, HEROIMZIZRT %%t
TRIXZO/NSIHEEC L0, < OFERBRSNAE L TS EHEESHTWA D, T E THEii S izlH
HRERRET MCBIT D HA TV 2 b—1 3 U TlE, 2 E OFIBRIC X W EEEOHERDO/ME THE
TESNDIEE D HIBEITRE VK RE A L C & 72, WL CIIAMED LIS R85 O X i
KOG DOAERINC G2 DB A XA T I 2l —a B TCETUETAZ L2 H LT 5.

® HIROME

AT, [EHERICHNT 2 AR BRI I35 3 oL, FEER OERGTAMHD) Y R = L—
va rEET D, R A B CIERBARREZ NA S — )V OELE & T U9 5 Sub-grid scale (SGS)
E7 /L LT, Sub grid scale D052 H508%, FHEMK - CRELARER/NA T — VORI > TE
7 /U9 % Dynamic scale similarity model %4 COIERFEIE (Momentum flux, heat flux, Lorentz
force, X" magnetic induction) (ZHHT 5. RETNVOZUMEEMHEET 57212, SGS £ /L%
W LR W E 2SR IE COBREY R 2 Lb— 3 VU EE L, ZOfERE SGS BT /LA Lz g 5k
REHET D Z L TRET NV ORAMERET 5.

@ SEEDHRARDOHE

ABFZETIE, SGS ETF NEMA LA A TEY I 2 b—va V IAREREZHO TR LTV 5.
L L, ARERERD, KEWHITINCT 2 KEME(CG 15) OFPFEICEEL TEE< DY A 2
MNUZE DT =2 SBBIEEL, ZOBRRICL D7 a7 Y 7 b)Y SX-9 IZBW TR E iR
PEE & 2o Te. T, ARETIIERERABEEURI 2 vy, SGS E7 V&M L2 E#EY I 2 b
—3 3 (DNS)Z AFHEMCHEG L, T OfER 2O H R CEAMEE DA TRESR 2 vy, SGS +
TV A LTz Large Eddy Simulation % 53 L CRESE A ik, Mt L7-.

AWFFETIE, SGSET /LZmomentum flux, heat flux, Lorentz force, 35 X' magnetic induction
(2%t L Citii ] L7-Large eddy simulation (LES) % Zfti L, H#EO7=DIZFUEED A v v =& FnT
SGSET NV ZH LW EREY R 2 L— 3 »(Unresolved DNS), Ef#gEEDERE L I 21— g
(Resolved DNS)% %ifi L CZDOfERAZEL L7z, ZOfEE, , heat flux #F&\V 72 momentum flux,
Lorentz force, 33X 0" magnetic induction D3FEDSGSIHZZEIZANTHEICHEE Y I 2L — 3
Y OORERANTI BIEVRER DG B2, L LR35, SGS heat flux #BEICANTZSGA, ELWER
EHBITE R RDEPHALNLRY, KETAORGRBEE 2> TN 5.
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Resolved DNS Unresolved DNS LES without LES including
SGS heat flux SGS heat flux

)

\Q
i

)

1 Iﬁliﬂj‘fﬁﬁ“@ﬂl%ﬁ DRRPE TR DNV REES OLLEE. SGS heat flux ZHfE L7320
Gl Im G EE Y X 2 L— 3 3 U ORERIZITVAS, SGS heat flux & B
A5G, #EF3 LES OBE & RS OB I = L—3 3 LA,

@ MEBMEDLAFKR
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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, In press,
DOI:10.1080/03091929.2011.590806

2) Numerical and experimental investigation of shear-driven inertial oscillations in an Earth-like
geometry, Physics of the Earth and Planetary Interiors, 188, 194-202, 2011
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3) Hiroaki Matsui and Bruce Buffett, Investigation of roles of subgrid scale (SGS) terms in dynamo
simulations in a rotating spherical shell, American Geophysical Union 2010 Fall meeting, San
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Roles of pickup ions in a collisionless shock

@ BRI N—T
MRS - TUNKS:, fEE—(matsukiy@esst.kyushu-u.ac.jp)

@ HEDEW

SEMRTZEME B ORISR T Ay 7 T v 7 A o DB E iR 5 7=, 1kTTPICY R =2 L—
a U ELTO. KBRS, EREART v VOZERIEEESS, N TORE T T X<y ~DT RV F—45
REICHER LT, w77 w7 A A OIF RSO B OE NI DT 2 iam T 5.

@ HIROME

YERET, B, BROEYy I 2Ty 7144y (B DolkbR & EL, 1R 7 APICY R 2 b—
va N K o CEERER A HET 5. By T v A A O E %0,30,60% & 2L S E -8
B, BIOY Y 7T v AT ORESHEEE S = VS50, ~ v 7 A7 V45 & LT 3E O
WiExEam 5.

@ SHEEOHRURDHE

Bz, v o7y AF L (PUD) OMEESMERE S =Ml Lo &0 (HE) e O
LR IORT ooy UiEZ T, FRIZBWT, ERIESS, BRUIRT vy rasRL, RIORS
NI & \—k 7 =R A (ErEass () Hm e Biiies (xzmh) o7ed
f4), PUIOAEEZFT. PUIZE £/ Run AT, W5 ERT o v L O 72k ramp &
58\ Yovershoot?? i CHILA . PULA30%LL E&dr L, overshoot?3§9< 72 0, Z D EiffllZextended foot
TN D. RIS, AT vy L EROKEIIELZ Dextended foot THEDAL, rampllisit 5 EFI
/INEWV (Run B, C). PUIDE E LA 60%IZ72 5 &, Hideramp TORT > v /b EFITR 61720 (Run
D). Z ®extended footiL, EEWN TR SN7-PUINEEROKRX2V v A 0iEEIZ{TH 2 L TEHRIN
TW5. PUIDKFHEIZIONEEZ TERY, ZDH FIROBATFLF—DIE L A EI1TPUNZ L > TH
b Tns., fERE L TKBRERONMBUETE <, 20 Z LI KBHRERSREE B CRIBRA 4
W FE D INELE L7\ &S Voyagerfii 2 O & P& L7au.

Run BTIE, Run ALY 55\ b 00D, HERFREHOBMRFERN (V 74+—A—a ) BELN
7. — 5, RunC (BLOD) TITV 74— A—T 3 U357, Run C (B3XUD) Ti, extended
footl 2R W TEREMMAEARZEM: MTSD 2kt &4 (X2), ZAUZ L > TRBEEA A D3 s iz
7o) T —A— a3 Ul STz E B 2 Hih. MTSIO HH=R/L¥—|3, extended footiZis
AT & KBEEA A OFEXHEE CTH 5. FHxFEENAE T HHHIE, PUIOKSHTZ X Y extended foot
TIHPUIDO V7 HEDE L BRI N L2 Th 5.

PUIDAFAEIZ & > T, rampllBIT DRT 2 v LV DZEM A r— /B FEEEOA—F— L ) b K&
<Y, RFrvy o bEFEG/NNSL 2otz (K1), ZOMHEAIIPUIOSAARBEKEE X THEDL LR
V. E72, PUIRZETLT R TORUNIZEWT, BERA AV IEITR LRV, 0k, FHEMEF NS
ORINHEE & U TR SN CEERE Y —7 « I, ramp TORVVRT v 2 ¥ VS % Hife
ELTWDe®, ZZTCORMRIIIEET NVOFELALbD LT
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Numerical hydrodynamic study of relativistic jets

@ MEINL—TF

WFFERERE « w7t Bhi I R o & —,
AKH S(mizuta@post.kek.jp)

@ HEDEHM

o= I—=A RNDODKDEET M &%, BIEFTAFHE TV = v FOEIEOR L2 BUR D X
r—VIND A —/VETHEAE L, BIENREE, EET a7 7 A VBB LR HARA FEHE T
BT 22 3K 2~ & OB Ry A RS 5. BRSO IR U CRIRFUN ORFRIZA®), A7 hriel
DR E ORREFHAN AIEENE 2. 5. F72, Amati, Yonetoku BIfR=7 EBIAITE L= o ~Hrod
IR X—RNERRO E— 7 L, AT PO E—7 T3 — DM OMABIBIR O B4 3
N, YRR WA T 2 5.

® HAEDOHE

TARGHEGEIE 2 102 9em)> 55x10713em FREEIZHY , BERSME L THX DV 2 v FOSKHEEL S
5. Vv MERIMUE L, FEPICERE Y = v M EEE =L —, Bl L —Z RS 5
FHERNER TOR—L VKT, AT L — 2L S, FHRENOSER S —EREAT S,
BT X 2B S ORNIEE I, oo 2 —bn— L UV RF-ORBIIRERSI L, EEf
N5 RTAIZB00REE I 725 K 929D, ZHUIVEVD AT ML —27 2 L CT400keVEREE CTH 5.
11— LY KT CHES) LT D806 B OBUHESTAR A VTFRE O #E S -+ 5 Fsdia B — 3
V). MESMRREIXZ N EFRRENENLY bW Y » RICko TG S TR b, EfF
BIEFIR LD,

® SEEOHMAMRDOME

LIFEIXY =y hNT A=ZIZE LT, FHREASER CARESR T T X~v, EE— VX — BT 7
A<D 2 OO EZEZT-. £1-, VIO AL LT5E 10 E, V= v FOEARRICE LT 30,100
e LIt oA E TR 8 /37 A —XIZE L Cil7-.

TAFHRIC K > TEDNIEE, HE, BHETa 7 4 —hDLRA N ak R L U WIS FE
SND. BIERY = v Ml EOBEIRIZIZW 550367 = Ml b 1-5 EOAE LT HAIZE L
THERRE, A7 ML ZRDE-. Y Mlidb D 0L, FIUSEWERIE TIIvEvA~L7 L&
PEHIESN TS HDIZHS, N—FRTH D, Y= v Ml U THERID IS A RiATe L 9 7281
FIH L TTIBIIEND L7 Y 7 "R A7 bABNMEONTZ. £, V= v MEARRBNRZRS L4
DD R GE TR, A7 MU LR RO,

BTG U 2 E LT8O E R Z R L, Vo~ RO = 3L X —2%2RKD
(E_iso), BIZAYY " DE—7 5252 52N F—2 B~ XL X—(E p)E LT, £z v 3T
A=K, FRMHRTENEN Ty FLTRS E, EisolE_p OMICIEOMHBEN R ONTZ. Tk
FEEROBLNT/A— A hOFEHIT TS S - BER(Amati BIFRAD &R C_ERIZR LTS, SRR
DOE—7 I p)LE p ORIZHLBHITH LS H D (Yonetoku BIfFR) & [FIEEOFEBINS Dz, 7272,
B & AEXHEO—EE TITIEE > TWh7eu.
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BI1 BAZ 10, WIICEMEE T T X<, 100 HEADY = v bhBHIFF S D ek
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Kinetic modeling of collisionless magnetic reconnection
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7 v EIROEEBFRYEL L ~ 7 0 27— )V O RGOS DS BAER T 28 FmfE Th Y, T
IR CTH D, ABFFETIE, KEBCERR Y R 2 b — g U &BRME LT, EEEER Y ax7 v
a » DOFEEMPLOBMRIZE 5.

® HAEDOHE

Vaxyva BN E>TE, Vaxrsva gl TRERIEHEEE] & I 2 SO E
O THEETHS. RIEOHZETIE, EFRBURE] LV ) BOBRILEEEIREZ L <REOIT 5 2 L
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WECEMA L, OB E, SESERYHEOZMEE LB AR E ERT 5.
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B RHOR RGBS L ORI 2 L=y a UREREWT, AR (BCHATR) R =
F7 v a y ONEMEEZ 15 Lle. AR, (DBORBISORHECA 77—/ VIZE T OWBIA RO TN D 2
LR, () AR VRS L R 2 REHEIE D I BORFIEASELE L T\ 5 2 L 2 BT Lis (BFSE
a3 [1]).

DECEMBER 2011 VOLUME } NUMBER {}

IS
lASHI

The inner structure of collisionless magnetic reconnection: 1

‘The electron-frame dissipation measure and Hall flelds
Physics of Plasmas 7% 2011 4 12 A B OFM & fifi > 7=F ~

by Selji Zenitanl, Michael Hesse, Alex Klimas, Carrie Black, and Masha Kuznetsova
AlP OWFFERC [1].
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Origin of material substance, thermal history and magnetic field generation of Mercur
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BT IB W THEEE F AR 224 5 2 T2 35810 | S 2 SN A ACERHEOREE 2 i ~72. B ONEE
IR 0.35 ICEE L, EIRICHE L RIC cos TEbT D 0Mix 52, =7~ 8E103)25104, L
4 UV —$%10007>55000F T & 87, 5O AKERORE ORF 2B 2 KU R, REE
DR E RRIHIZ BV THEIED/ NS I TR IEET DONFHITH D, LN LN L, Foicitis
(AR U< T v & DR AT G- Lo # A T H R CIIRSE DN R SN A RIS 73
Mol
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Sasaki, Y., Takehiro, S., Kuramoto, K., Hayashi, Y.-Y., 2011: Weak-field dynamo emerging in a
rotating spherical shell with stress-free top and no-slip bottom boundaries, AGU Fall Meeting
2011, SanFrancisco, US, Dec 05-09, 2011.

Jun Kimura and Kiyoshi Kuramoto, Turning point in differentiation history between Ganymede
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Annual Meeting 2011, Taipei, Taiwan, Aug 08-12, 2011.
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Dynamical evolution of small bodies in the Solar System
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(2) Wk ERh R - AR RN COMBEER L O A B HELC X5 m@Es)Efmsss Chirk)
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() WEBEA R K OERIBR : MEOFA Y 2857 2 " OOMBENELE LI RO SRRz, K
FHEREZE L SARRMEOBEERFRIC L kD 5. BENIRERENEKS I 2 L—va Dl
AT,
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DIZDNT, HRADZRNGEO—RHiEMER O A 24 %, WX a5, HRL7 (Suetsugu et al.
2011). Z 05 HAAER ISR B I X 0 IEE BRI S 2 BB ORKGERFRIIC SWTEE L L
T2, BEE OYIHIE A EE IS ITVEAITIE, R E IR R DB O R E & LR URED
TR CATFAE U — RSO R T s . — 0, BRI R E < 722 L BB E B OSMANZ —FEE
g (K1), ZOLEITERMHE I D 5. ANFE TIx—REfEHE & — RSk o BEMR
EHELSHN, ZROIRREFRROA TR TE 5 Z EBNb-oTz (Wh) . @QBLUG@IZSNTY
HEEED OB BH.

-190-



Wi

-10

F

b

A
Y

e

.'\-H_\_._.".I +
1 1 1

A

°
>

X 1

%5 -0 -

(%)
SERIE OB,

MCAEE L TV D,

1
] 500 15

X

Capture rates

HPC@JAXA2011

10 T T T T

8=0 —v— 3

8=05 --8--- ]

B=] @ J

§=3 el

g=5 —-m-- 1

=10 --6--

3

“m '0-._ ]

S 1

A W e

. A, m. e

el A ] _!

R Ty i

6 e e A ]

107 ¢ a e, 1

107 Lt - 1 1 > ‘1?3 ]
10 10 10 10

Tcap/ IK

RN LSO O OFFHBUE Z O T DIGEIIIT 2, —RHd

ZAUTERTO KEEE © OFSEREBIIE OBELRN IR & WIS
WCHAIIZA BN O THD. HEENHE (Flo e M) _OIMUZSITH
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BHGERE LR R E TR TR L L2 b 0. TrITRENEEH (Suetsugu et

al. 2011) .
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1) Suetsugu, R., Ohtsuki, K., Tanigawa, T. 2011, Temporary capture of planetesimals by a planet from

their heliocentric orbits, Astron. J. 142, 200.
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2) Suetsugu, R., Ohtsuki, K. 2012, Global orbital integration for temporary capture of planetesimals
by a giant planet: Implication for their source region, Lunar and Planetary Science Conference
XLIII, LPI Contribution No.1659, p.1157, 2012
3) Fujita, T., Ohtsuki, K., Tanigawa, T. 2012, Capture of planetesimals by circumplanetary disks,
Lunar and Planetary Science Conference XLIII, LPI Contribution No.1659, p.1378, 2012
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Comparative numerical study on the structure of convection in planetary atmospheres
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PEZRE LB 2 L 2ilm D,
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KED L D ICKRETRSDEERE T2 RSB T, IBESERIRE ICHR SN D 72O M &
, RERNAECICSWEEZBND. 2O X H 752 TIE, FITEERAERIE(GEDIFAE L 72\ VEIK CRERE
DEE D & & ORI AFT D LB 2 B TE 7=, Colaprete et al.(2003)1 i S EaFn b 237 /712
KRE IR E RIFT 2 L #EIRTET L ORLTWS, £-HER - KR KRKOBMEHR CTIEER O
TR ORISR 2R 2 KIET 2 LR HNTE Y (B 21X B, 1998), kB K& T
IZBWTH, MROEEICRE REEY KIFTHD B2 65,

PLED X5 728 5D, AWFE TIRKEDRKQEMRERERTROME L~ Z 2 M E L, Zh
F TR L C & BB E 7L % FAW = DD/ NRBE 72 TR B S EBR 21T > 7=, BARAICI3ER
FEOFEL 22 2 72325, BRIOWE T « ERIOMERNE2EE LT BEFER AT/~ 7.
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KER1: BRREAMILL ZE X M- BUBRER

Z DFEBRTIX, KR ERERE RO EEEE 23 B EaFLIC X L ED K 2 ISEZ /R T O0EI B9
2T 252 L2 B L. (BELETAOMIALDT-, EBRIOWE T « ENFITIIE T 5. FHREER KT
50 km, $AE 20 km, @R AR TR FAFEE U7 faFnRREIZ & D 0fh & -2, MR IR
—E LT D, RREIFII R T A= L LTHZ, TOMEIX 1.0 & 1.35 & L7=. TNENDOLAEDORK
FHIOEHRRRE IR T, SRERRORE &8 0.1 m/s LLEOTEEIIEER 1 km LU FIZOA A HU(X1),
SRIEVER O AEITHK 0.5 m/s TH o7z, /o FENGEE 15 km T TEIIERICOMATS. Uk
X0 ERIOW T - EZIEE B U 35A, ARt OIS T5BIE 2525 2 LAk, i
NBONRE — NI TR TIE L A EB LN L AVRENT-.
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RER2: ENOFETRUOENDEENREEE L -HIERER

(28R 1) & A CRHEREE - FIASR: - BERSATEO T, BRIOTE T R ORI O ERN R4 L8 L= 5l
FEER AT o702, (B L ZOFERTIIEEREMELE 1.0 ICEE L. SRRV T, $AEHRD
KEEIA 1.0m/s PLEOTERITIEER 2km LU FICOA R LU 2), $RERORKEITR 3.0 m/s T
ot KILOBNITICEROE FROMESFIC L > THE LN, Fir 1 L RBRCENRZEIC L 57
HIFEAEELRR. UEX 0 EROE F RO EZRT, MEROEH & RS, KRETRS D
BERET DRSO/ — AN R E B E I L TS 2 EAVRENT-.

vertical velocity vertical velocity
{»1000 m) {1000 m)

% / 4 = oo | S .
2000 4000 6000 8000 2000 4000 6000 8004

{m) {m)
X coardinate X coardinate
-a4 -005 0 005 a4 -01 —-Q05 a0 0058 a4

X1 SR A 28 2 72 EBR OFEHH TR AR I F 1T B EREGHE. A2 X SR eafn k)’
1LODEE, AR 1.35DETH 5.

vertical velocity

density of cloud (x1000 m)

(%1000 m)

2000 4000 6000 8000 2000 4000 €000 8004
{m) {m)
X coordinate X coardinate
N T T
1e—16 Se—5 le—4 1.5e—4 Je—4 -4 -05 a0 05 A

2 ZERIOW T - FENREEE L EROFFI AR C BT 2 EE L) L hEFHEG).
Z 2 CIIERS RIS 1.0 TH DG OAEEE 0 — 10 km OF 2810 H LT 5.

-193-



HPC@JAXA2011

@ HIRRRDOAFRKBR

B LR

D B8, /NEE, PR, A EE, AR Y, 20110 RERKOZERRT & KmsE, #E AR
ARESEFV 2 235E), submitted

2) K. Sugiyama, K. Nakajima, M. Odaka, M. Ishiwatari, K. Kuramoto, Y. Morikawa, S. Nishizawa, Y.
O. Takahashi, and Y.-Y. Hayashi, 2011: Intermittent cumulonimbus activity breaking the
three-layer cloud structure of Jupiter, Geophys. Res. Lett., 38, .L13201, doi:10.1029/2011GL047878.

B LiwX

3) T Yamashita, M. Odaka, K. Sugiyama, K. Nakajima, M. Thiwatari, Y. O. Takahashi, S. Nishizawa
and Y.-Y. Hayashi, 2011: Two-dimensional model simulation of Martian atmospheric convection
with condensation of the major component under fixed thermal forcing, Proc. of the 44th ISAS
Lunar and Planetary Symposium, The Institute of Space and Astronautical Science.,
http://www.gfd-dennou.org/arch/prepri/2011/isas-lp/mars-moistconv/proc/2011/isas-lp_marsmoistco
nv.pdf

4) T. Yamashita, M. Odaka, K. Sugiyama, K. Nakajima, M. Ishiwatari, Y. O. Takahashi, S. Nishizawa
and Y.-Y. Hayashi, "Two-dimensional model simulation of Martian atmospheric convection with

condensation of the major component under fixed thermal forcing", EPSC-DPS Joint Meeting 2011,
Abstract,
http://meetingorganizer.copernicus.org/EPSC-DPS2011/EPSC-DPS2011-967-1.pdf

REEFER

5) T. Yamashita, M. Odaka, K. Sugiyama, K. Nakajima, M. Ishiwatari, Y. O. Takahashi, S. Nishizawa
and Y.-Y. Hayashi, "Two-dimensional model simulation of Martian atmospheric convection with
condensation of the major component under fixed thermal forcing", EPSC-DPS Joint Meeting 2011,
Nantes, France, October 4, 2011

6) LUFEE, SRR, A2, PR, AUEER, mREDT s, TEEER, AR PR, TSR —RREGR
HlD T AU 2 KERR PO FRFEERE RO R , 55 44 FIARR L RV Y A, FH
WZ2RFTERR T TR AT ZEAES, 2011 45 8 H 1 H

T) W EE, SRR, A2, T, AR, S, PEEERH, AR FEAT, [Atmospheric
convection with condensation of the major component| , HAMERERERIF#EE 2011 FRE, FHiE
A IEBESHY, 2011 4F 5 H 25 A GHEE S PPS002-04)

8) LN, /NEER, I, R, GUEER, ST, PR, Ak FEAT, TR R A
£ 2 WOTKKATROREMHARAE] , AAKG S 2011 FEEFKRS, Rx RENAD By 750
aHE ERAE T2 —, 2011 4 5 H 18 AGHHEE S D104)

-194-


http://www.gfd-dennou.org/arch/prepri/2011/isas-lp/mars-moistconv/proc/2011/isas-lp_marsmoistconv.pdf
http://www.gfd-dennou.org/arch/prepri/2011/isas-lp/mars-moistconv/proc/2011/isas-lp_marsmoistconv.pdf
http://meetingorganizer.copernicus.org/EPSC-DPS2011/EPSC-DPS2011-967-1.pdf

HPC@JAXA2011

T5991— ILEHFEIR D) Bright hard state |ZB8 9 ARG RA S {EEER

MHD simulations of the black hole candidates in bright hard state
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Gas Giant Planet Formation by Gravitational Instability in Circumstellar Disk

@ MEINL—TF

WFFEAEERE - TUNKS:, ITHIER (machida.masahiro.018@m.kyushu-u.ac.jp)
WFZEo R AR KPP PR, REE R (inutsuka@nagoya-u.jp)
EERS: ANERBEAES, FaARfiiH(matsu@hosei.ac.jp)

FFROB/

T, 8% < OFRIIEENMBR SN TS, INHDOHEDE T, KGROBRE L K& B bk
WER-> TS, ik, HEEEGMIKGROMEZHETHIZ L2 TEHNE L TREBLTEE. 20
728, IHBI STV D L 9 RN E ORI A5 Z SI3EE L. —RICRER A S
2 HWE, TORMEL 72 B JFIESE R ZE L CE DB OB AT TN D, L, BEERIT
E LT MR OFHBIIRA TS 5720, [EE=Rim &7, —BRRERAORREZTD Z LT T
7RV, ZOWBETIE, ANTHRREZRY BrE, BERORKLE R0 FEa T o EEMBRER E %
OMERTORE R ZHA L ORG24 N E 3 5.

@ HIROME

3 It Resistive MHD @ 1EDOfEa— R AWT, BIERKORHK L 72 205 FE a7 2 J1H5E
LT ARET D, ZOFED, FHEOZ A LAT v AL, (RFHEERORREEOEY A
M THERED TR £ 5. TD12, SBEORIBEE CHEARIT D L, 24 DAT v IIEFICHELS 72
O, BEREEFENHL 2D, ZOETIE, YU BAAEALT, BEBENAZEIFEE LTS
FIRICEY, HFEaT, £, FUARERMBOERMHELZER L. TOME, FiaRERM
G, FRIICERENER LY A2 L ER LT,

O SEEOHMAMROME

HFoxlL, AIFFEORIIET, JFURROIAGET RS CHIkS 7 7 — A a7 NEFMRIZ /2 578, M
IIRINICEL , BEIARZEZR I LT WI 2R LTE. SHEOHETIE, MEOMRE2EE L1
AEA, SR E N ARLEMEC L BB A IREST 2 2 e 3 mhoT-. Zhud, FEOSMAITCIImER
BT U~ 7 u—| X o THEBEN RIS S TH A ENANZIRT OIZH LT, HEONMIT
RS — A HOHIZ K 0 55 < 720 Tl D A h 7 A iEE) Sl S A e TN ARSI 5720 T
HDH. FERELT, MHEONUGER CENALEICL D 0HNEE T, BREEEO KK GAETS.
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100 AU >
X 1 EFEMEPCOREFR. MEFho4 L o DaORNEEERE. IR FZo
HOOEMIL, FBET Y 7 a—. ERLOBE S BRI LT\ 5.

@ HIRHRDARKER

EFfTERX

1) Machida, M. N., Inutsuka, S., & Matsumoto, T. 2011, PASJ, 63, 555
2) Machida, M. N., & Matsumoto, T. 2011, MNRAS, 413, 2767

3) Machida, M. N., Inutsuka, S., & Matsumoto, T. 2011, Apd, 729, 42

AEHRK
4) RICHF201VFEMBES BEME L T AREIRICBIT 2 ETHEORZ BT IEMH
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ESHERRASaAL—2aVIcE S ERABROFAMNEEOHR

@ MEINL—TF

WF7EAEE - ENCR R BRI 7eis,  EPkeEA(tomisaka@th.nao.ac.jp)

SRR - AR FEBER T WA P eR KR P, & HE B(tomida@th.nao.ac.jp)
ENZKCHE ALMAHEEES, 154 —K(saigo.kazuya@nao.ac.jp)
PR BREEFERE HIERE R RV ERL,  #8)11#iE (aikawa@kobe-u.ac.jp)
PR BRPAERt B RER PR, AR (furuya@stu kobe-u.ac.jp)

@ HEDEW

AWFFED H NI SR Ehaie % S0 2 B FIER R EIC L D o FEa 7 B FMaEa 7R
TER SN IBFED B AL BERTT VAT 5 2 &, HICZORERZ BRI o % 1
W 23R 2 TOEEROREN D FEEROBNE T B LI IR ZEET 2 2 L ThoH. FRICAHEEIT
ALMA ORf# K OV D SPICA FHE 72 SN, FRRHTT /L0 BB & B T & DI a1
HZ EEBEMALL.

@ HIROME

BRI ORI IR iR 2 5 Lo m B R BUER TR =2 — ROWELZ 72 5. AWFIE ClI e %
B X N CERTHLEK L, ACES), WARGIRIEHOTEIFLDIC RS < @itimes, by is
DENRATLD AT BUEAPRIE R, A — Ao 2 5 0IFAAMHDS 4 G v 2 — AR L, 0 7E
T NS JFARE o TS D E ISR A F RSN D, £, ZofEH (WR) EHE O RE
HAZIZALBECAL A LR RSCE S5 51/ 21T 9 2 & CSpectral Energy Distribution(SED)Z D&
FIME 285, SO BIRINNEE ) D BIERR O BPE R A 2B 2 8, Zha SRICFERRIC
ALMAZE TN ONEZE0, FEROBIA & O E1T 5 .

® SEEOHMAMRDOME

AR £ TO 21— NI A BUEAPREE AL A — LR O R EEE L. ZDa— FE2HnTsy
FE T BIFAGRE 2722 D BRI O ERE =Rt RIAR Y X = b—3 g AR T
THH) L7z(Tomida, PhD Thesis). F7-#%ABRC K 0 8 U 7-BURIRINEE 2 BT EBRIZALMAIL 7 7 — A

~=7 (RTEEGEFE DY S5 IBIERRRIE) ZFET D720 OBHIRR 2 Lz, b
EeDIND TGRS WFAAREBR OB 7NV — 712 b 7 —F it L TV 5.
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1 77—Zbra7®ALMA (50 7> 7) , Band-7

(B45GHIZ LA 2 2 —v a3y, ETD 2 Non'LTE % F#liEs I 2 L—3a TR
HFMDIEGE. VN7 7 — | 27 Mg RO # ) S A b7 > ST T R T
EIE TR S AR TR A D (b 5—) & TRYEIEE (= > 7). [T 57
(Tomida, PhD thesis) 7 —Z f AT HE OEME IR ER TN .

(Tomisaka & Tomida 2011)

@ HIRBROAFRKBR
EFTER

1) Observational Identification of First Cores: Non-LTE Radiative Transfer Simulation, Tomisaka &
Tomida, 2011, PASJ, 63, 5, 1151-1164

2) CHEMISTRY IN THE FIRST HYDROSTATIC CORE STAGE ADAPTING THREE-DIMENSIONAL
RADIATION HYDRODYNAMIC SIMULATIONS, Furuya et al., submitted to Apd

BHL LERX
3) Radiation Magnetohydrodynamic Simulations of Star Formation Processes, Tomida, PhD Thesis,
The Graduate University for Advanced Studies, 2012

AEEFR

4) Exposed Long-lifetime First core: Star formation in very low-mass molecular cloud cores,
Tomida et al., Formation and Early Evolution of Very Low Mass Stars and Brown Dwarfs,Germany,2011

5) Molecular Evolution of A First Core in 3 Dimensional Hydrodynamic Calculations, Furuya et al.,
TAUS280 “The Molecular Universe”, Spain, 2011
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FHEHUHAICHETEIXREDR BHBTE

Structure Formation in the Early Universe

@ BRI LT
WFFEARES - ALK REFBEBAAeR R U, #7111 1E S (noguchi@astr.tohoku.ac.jp)

@ HEDEW

SR DTERK % 2 OARIZ R > T 2729, FEHIENZIT 2/ N RIEOI GRS Z S5 O
B Y X 2 L — 3 ST Ko TS, FHAIO RIKERUC W TIRE S FROHEAKHRE S I &
DR EIRER SN BICL DT ADOEMNEE L EZ ONHDT, ZNHEIELSBELZVI2
L—yara— REERT 5. £, BRIERGEBFEZ SEE7/2 0 A28 5 sink particle DIERLE LTl
FiAFx, FHAMRDOE DT LI DOIERRIZE D £ TOMEEMIERS L OEKRT T v 7 m—/L Dk
FRREZBANR Y I 2 b—r a3 Lo TELSRRD.

@ HIROME

PHTERUCBWTHEHE L ER bNDIFE A LT ToOYHEERE (E), HA%, BEmH, 2K,
EHEFe &) A T3 ENIRtfR 21— FZ2 W T, Cold Dark Matter 5 iam> I~ 2 414
KO L LITTFHAHORBIERZ > I 2 V— b 5. TP S RIEOFEIEE 2152 5 SN B9 5 &%
BOBIRR & T 5. £, T CEIN SN DB NP 2 72 EBUFA T 2o Rk L,
HHIICIERR S Ve RIS OEALRAVRIRBIFRICBI L THHE 21T .

EBIZ, 7T v R—/VOREIEREZ R, B S O E R L EREANIHET 5.

O SEEOHMAMROME

O BRIk TR S 172sink particle DA RIEER & T A fEFRFE 2 FHE 27— RICHAAT Z L1
£V, FHOMCBT LT F v 7 F—NVORERBLZFHAETEZ 5L 21 L7z, @sink particle’h»H D~
A= Ry 7 e LT, JAHDTADOEHHIIINZ BoRGREZE L, Eoks —Emll LEL T AL
DOFERIO R DT A AANTE. ZHUT XY, FHEYIEICI T 2 BB ORHE R L OZEH57m
BIRARD 2 ENAIEEIC I o T

bh growth
© /
°F 3
@ v‘\ ™ P aaiioand
g =3 P T 292 o’,,." E
At L :
L. B 5
= ] 7T I RO & BT, RERE Z 3 15 5
) ] 8 ETIZHIT D, SHRND T T v 7 R—/ L OFBXRHEEL (A),
5 ! ‘ WEE (@), fKEE (&), I OROER (FEH) ,
- 10 77 7R MIEE LR (g ORI LR
z T (EREOBAT107 AER) .
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@ HRBRDATRIKNR
1) FHYOMEER ] Open campus, Tohoku University, 2011 (281} %33
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2aL—avBICEAREBOEEES (T2 IRDHR

Simulation analysis for outer heliospheric structure and dynamical phenomena

\'l

@ MEINL—TF

WHEREE « T IR K AN EARE Tl T T A~ KREgEr o 2 —,
BRI —(hw0002@uah.edu)
WFSE I - UMY 48 %0%, & (tatanaka@serc.kyushu-u.ac.jp)

@ HEDEHM

KGR T 7 X~ & BT A & OMBEAERIZ L VB S D KIGE OEE L DX A F X v 7 7o)
A 3WICMHD ¥R = L—ya UTIC K VIR T 2 2 L 2 B E T 5.

A V¥ —1 TR 2 SREMEIIKGEINEIZ AW TRBE T T X~ KO 3L —Ri - DEE D
BLRROWBR OEZEERZ1T-> TV D, ZHUCL VGO T —X 2 W, K H) 5 K GRS E
FTCOFLOMAELED S,

® HIROME

T a b—va UETITE 2 s, BB ARA P —2 BT LD REERZER CREE D 60AU LLE)
THRONIZKBGRT 7 X< 0 2001 4 9 HLIE, RA 2+ —2 523 nET I 2 i3 % 2007 4 8 J R
FCOHMDOHHDOT =2 %I 2 L— a UNERERSEM L LTHEMT 251, KO @4 HERRY
D BEMZER Y T L— g VBT — 2 ROA S T 4 — RRFO KRGS T — 2 27E M LT,
K575 BAU AL TOEREHE TOKRIGM T 7 X~ K ORI ZEZ WIS 5341 D 2000 K75 2009 4R
ETOMHDOT —Z ZWEEERSRM & LTRIET 27515, O 2HEEMNTY R 2 L—1 a Uitz
5.

@ SEEDHRARDOHE

JAXAAZ R AL OPEE TH 7208, FEEMRD K0 SMERER S 2720, YEEI R & 2
L, FERICTO T T LB ICKNGHIIBET DL 91272, ZOHIJAXAA = & -
FRARIIRE <RV, LI LIERD A a3 AT 0T, K523 U241 27 /L TOKEGE T DORER
HPE T OB 2R 3R ST ZE M 2, F /oA ¥ —1 B E = x L X —h A EMHDY 2 = L
—a VT E DEERIC LD, BERGEIE OV A DR NI 5 2 &N kR,
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Fig.1 Space-time plots of ram pressure, thermal pressure, temperature,
density, magnetic pressure and toroidal magnetic field along the
SUN-Voyager 2 direction. (from Washimi et al. MNRAS 2011)

@ HRHRDARKER

BT

1) H. Washimi et al., Realistic and time-varying outer heliospheric modeling, 2011, Mon. Not. R.
Astron. Soc., 416, 1475.

2) H. Washimi et al., Analysis of Voyager-1 observed high-energy particle flux using MHD simulation
of the outer heliosphere, 2011, AIP Conf. Proc., 1366, 60.

REERR

3) H. Washimi et al., A dynamical and realistic heliospheric modeling using interplanetary
scintillation and photospheric magnetic data, 2011, AGU-Fall-Meetings SH43D-04 invited talk.

4) H. Washimi et al., Analysis of Voyager observed high-energy electron fluxes in the heliosheath
using MHD simulation, 2011, AGU-Fall-Meetings SH21B-1918, poster .

5) H. Washimi, KFBESMERESE & 21 T2 v 72,2012, FHEEIZE TR H B ARSI R E 2
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RIAEDZE N - 1E - RITHFERFEATIZE T SR

Study on Aerodynamics, Aeroelasticity and Flight Dynamics Coupled Simulations of a Projectile

@ MEINL—TF

WA BREENL PR B TP, == (miyaji@ynu.ac.jp)

@ HEDEW

JAXATBIREDED TN D, EmERERD S O T 2RI L 72225 A Ul s v D
BRI Z2E ) fiftr (CFD), AATHLEMAT, 6 X O 217 5. 22 BEICHEBL LI2ith
DEAEFHTIC L 0 15 D22 R E AT TRNE ORGHIED U, mEE40kmd & DZE LI B8 Ll &
FHL, zroi@sERmE IS o 2 L2 AL T 5.

® HAEDOHE

T2 —RY =y b DA ORI TR D 72D DZE SRk, SEMENT R X O S T &
179. FEHEERKRFCFDAZHWT, I8 - = Vv - HANu Y v NE—Z — % Gt SR O R EZe 1 fig
WradTo. B U728 i sa -V O T 2 2B R L, JRIREBROZE R30I L DHE & il 3%,
72, ERONEEE 2 BEICHE LS T 7 Wk 2 FIRESRMT 21TV, T— REZHWT
CFD LERRIHEAITY Z Lk, TEROTV T v ¥ —RittE2 B+ 5.

@ SHEEOHRURDHE

FATEGESRRNT 7 0 77 LERFE L, RIMRIIERT 282K 12 AW T, Bl & ERESD v I =
L—ya oS Lz, BIRSEER & IERMECFDE L UMEECFD T b vz 2 e mZEs = vy, 2=
KAV ZEDBEIC TG LT, Erisa L v, EE CILREGRER & CFDO—EU T B4
EEZ DM, BEEWE T, AT O/ & N— RO DT, A BORRERHRT 5.
7272 LEBEEHU FIZBWTY, ST VE AW R I RIIRESEIND. BETHHE
BEERERD D O FTIE, ¥ FEZOIEFETIIEBE, WHE L HINIWTDIZBENMEL, —F, &
TS HIIEE DT & & HICEENEWITHIINT 5. 28 HRER DR REFE S DNR & 3 T
JEDN/INE L, 22RO ZEN T E N OB KT TR NSWEER & Zp o 7, FEROBIE L TFig. 1
ICHATBRLG N O DV F o 77— A NOZALDOHERZ 7R T, Bl 132” BRECTEY y T 7T —
A2 ROD MY ARREIZICRT 2. RIS, R T~ v FRORRZ (LR LT D, 201007 738
R CIIWIEEGEZEIC K DR ORI L EDHIEIC KX B e RFE LT LB 2 6 ThY, BIERO
FRENZIANTC, SRRIRIROIIMA ERGE D % & BICHET 25 DENT— X X—A %L, =Kt
BUE~ORBZTRLFETH 5.

H OO E LT, EEROZEEMEREEZ . EEEOMRICL Y, FEREONEHEEZ B3
B L7=ARERET VEHWT, BROBHRBREEAE— R2HE W5, HBENEICEEE—R
OEREDYE (F— FE) ZHV, FEEHCFD LEL L TR TRITRE TR 7 T v 4 —2 32—
arEER L. HESHDEDAE RETIIEOEE W) BN kE < R57-0, [EAaHET
E— REHH LS00 a0 E ORI TFEERRRE L, 77 v & — b ORI EME DR & i
FEIFHOIER Z X - 7=, Fig. 212~ v MR L BERGTHE A T v 7 AT R R R LT 7 7 v X —384
DOFEE RS, BEET Y OEBIRFH O R Z X 57212, KEE CORARS| X Z LG X4
THY, IEEE (e LEoERy (KEE) o2 CEFHRZERT 5. ~ > 850.95TIEExoeiE
AT v 7 A0AFIE TR K O LE ERLEDIDIDRER L 72 o123, BITEOMEIERGT (FRERL
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Fig.1 : Comparisons of time histories of pitching moments for CFD and WTT
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Fig.2 : Stability judgment of the wing responses at high (35km) and low (5km) altitude

@ MRAEROLRIRT

Fana LR

1) Chihiro Yoshikawa, Koji Miyaji, “Study on Comprehensive Flutter Characteristics of a
Balloon-based Operation Vehicle for Supersonic Airbreathing Engine Experiment,” ISTS
2011-e-11, The 28tk International Symposium on Space Technology and Science, June, 2011.
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JAXA TIZ PR 21 4F 4 A X v, JAXA Suptercomputer System (JSS) OAEHZBRLAE L, Fhk 23 4FHE
IAREH 3R AZIA 2. 22T, PR 23 FED IJSS OFIAMEL £ L 5.

L YRTLHBE

ISS DL AT MR A M 1-112777. JSS 13, 135TFLOPS O#MEFMERE & K> A 7 7§15, 5.1TFLOPS
OFHFAVERE R FFO~ 7 PGS, 2 P L—PENTA T, 7oy by MEREORIRII SRR S h o o
—IA— NEQRDIER TR SN, ks, AHAITENLIFAIAHTO SINET 2 Lz ey
PA—HRy b RSN,

JAXA 8 A—IN—A Y Ea—9 Y AT LIBEKE

..............................................................................
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AML—I8B HEIVIVER

Storage Part Compute Engine Part

=) G
VAT AYATLA QAT
4 ~

ROMLYRTA

Vector System Application System

[NEC SX-9]INEC SX-8RI§ [ [Fuijitsu

Main System
[Fujitsu FX1]

Project System

[Fujitsu FX1]

Storage System

TARVKE
Dok 1 PBytes BERAMME 5] TFLOPS SE MS000] st/ —r: 3008 nodes it /—K: 384 nodes
=_ o Peak Performance 8 £t o G 5 .
Towe” i 10PBytes BXEUR: 3178 ek Pt 1-2 TFLOPS Pk paumrcs 120 TFLOPS bk Poames 15 TFLOPS
Total M 2 . . .
(Ts3510] e gxTumE: 378 BXTUR:  947p BXTUR:  Grg

[SE M9000]
=

JSSnet ( VPN, Gigabit Ethernet)

J-SPAC J-SPACE |L>RFT L | J-SPACE|L>ARFTL W J-SPACE|L>ARFLA
ERHE T 25 L - O—-RNILYRTLA . O—NILYRTLA ” O—-hILYRTA

(;“;17 3.8T8ytes ............................. (_;17 3.8TBytes .............................. Lz“;'n 3.8T8y1es .............................
[HPSS]

7427: 7.1 TBytes

Local System

p-1::) HRE
Kakuda J [SE M5000] Sagamihara

= 1.9PBytes ,m,'gg
.3 TFLOPS
BXEUR:
256 GB

FAAD:

o 20 TBytes

ik
Tsukuba

*VPN (CiE SINET4 pSEREhTWE Y.

X 1-1 JSS ORERLX

-209-



HPC@JAXA2011

JSS DFEY AT LD TEFR 1-1 1R

M A7 A%, &Ll FX1 23 3008 / — R TR SV D A D TR A E VEtEKCTH 5. B — 2 PERRIX
120TFLOPS, 94TB D AEV #H3 5. Mz T, BUL FX118 384 / — R biEREND P VAT A1,
MY AT LEFMYLLTEY, YrycZ Mo OREEFFECEX 2 7 4 OFEWEREZR LY, i3
B THTHEODOEDTHS. A VAT AL, ELiE SEMI000 THERL SN D 1TB DA E Y 243 A4 2
EVUFEHTHD. VAT AIINECSX-9/33 /— K, NECSX-8R 731 /— R TR IN D7 MLl
HEHEAEVEHEHKTHS.

AAERDIM VAT LAY, 7o b Fa22/—FK, I0 /—FK&3 /—RAELTEY, VAT LD
ARE, TEICOLEERLTWS. 77, JAXA OFEMAICIE, o— AP —_E L TLY AT LE%R
BLTBY, SEO2—PIL AT LAZBEHALTCM Y AT AEZFATHZLNTED.

AJ17 AT 5O CPUIZIZ 1CPU H7-0 4 27 243 5 & L1l SPARC64VII 7' vt v 428 H LT

5.

# 1-1 JSS OFEH G

VAT L4 M (Main) P (Project) A (Application) V (Vector)
AT I AT I AT A AT I
peRps H 1l FX1 ‘& 118 SEM9000 NEC SX-9 NEC SX-8R
VAT EHEAT A 777 MPP A 717 SMP ~7 f)LSMP X7 )L SMP
J— N 3008 384 1 3 1
v — 7 PgE (TFLOPS) 120 15 12 4.9 0.2
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y i i
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2. EEREIKR

JSS-M o AT ADREERARMAZK 2-1 RS, 2B 2 TOMHHIL, AT e EPR-HEE LS
DHLOTHY, BRI N— REEICE LT, EFICRELTWD. 12720, 2095, VAT LAE DY (1
TA URA[ S D WFRFEREIR) (2B 572 O 21 AEFE X 5 1, Rk 22 451 0 &, Rk 28 4
Zefs, 2R LTILZELTHEBL TN EE25.

50 — - FREREARAN 1000,
45 fm =
- — T BERAEABARN Ve %0
‘/
40 - N—FREREARES 2 800
35 VIR EREA RS '// 700

600

(555

500

400

300

200

100

Fy21 FY22 FY23

X 2-1 JSS-M > A7 AFEEME

3. ERME

ok 21 AEEEDN D K 23 AEFED JSS-M ¥ AT AOBHBIRILA £ 3-1 1R 9. 2 2 T0 CPU Bk & 1%
Y a THBEHERNO LT, Ny F Y a TERERHE (3173 712 CPU &% CTTW ki) ofls
ThD. P21 FEDFEINL 83.5%72 > 7=DITkE L, Wk 22 4FFEEDF-H1% 93.5%, Tk 28 4FEED 1%
92.7% & KIEIZM B3 2 Z &R TEZ. ZHUL, MARBOY a 7 A Va—J%2 AL T, LEIILUTE
TR Y a T ORI LV RRR Va TEHZIToCWOEREERD. £, JAXA 7Y =7 B
TR EFOBAEDESWVEEIZOWT Y, Z0Va T AV a—F 280, BEEABYICHET S 2 LT
TG LTS, RS, IRMERHC KBRS 2 7 2 ST S 5720123, CPU BB AHIEIC LT 4% =
T OERY BRI TE 5 TEE T LERH BN, Uik 3 7 OFATHIATRRAILINICH T
T3V a FIEFTT R EOKEANMET 52 LIk Y, CPUBBIFOIE T &5y NEEICH S 2T 5.
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(R BT « WD)
C P UBhikiE 2 AU ) R

- Ny T it G Hﬁgn\: -
i Y37 CPU . EREEE W . BEEA  siyp EA
AR g ODTE WS a4 BTOTRO g ME oy AX

w @@ 2w Mgy fREORE ® g
@ 1k (A/(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 9,537,925 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 57.5% 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 0.0 108.3 0.0 108.3 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 12.9 631.7 93.6 738.2 104,526,873 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 T1.7 16.3 88.0 8,674,841 85.5% 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 0.0 196.6 125.2 321.8 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 8,174,064 0.0 31.6 33.0 64.6 8,417,821 92.90% 29
2011(H23)09 8,232,550 95.0% 8,662,693 272 8,662,965 0.0 0.0 0.0 0.0 8,662,921 95.03% 30
2011(H23)10 8,525,864 95.4% 8,921,582 16,075 8,937,657 0.0 0.0 1.2 1.2 8,957,720 95.18% 31
2011(H23)11 7,848,437 93.6% 8,174,752 206,928 8,381,680 3.8 14.4 9.0 27.2 8,465,725 92.71% 30
2011(H23)12 7,547,178  92.9% 8115770 5797 8121567 23 600 90 713 8139764  92.72% 29
2012(H24)01 7,449,979 94.4% 7,893,638 1,387 7,895,025 4.4 87.8 0.0 92.2 7,977,496 93.39% 28
2012(H24)02 7,599,272 95.5% 7,957,497 829 7,958,326 0.0 24.6 10.0 34.6 8,143,401 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 234897 96412926 548 287.3 807 4227 97532857 91.63% 356
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