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: Comparison of grid dependency (M-DDES : Medium grid, F-DDES: Fine grid). Left:
Instantaneous spanwise vorticity contours around slat, Right : Surface pressure spectra at
a lower surface location near the leading-edge of main wing.

[EtE 1]
17— A 7T= ) ORKERR] 800HFH]
Ar— 2% 17r—2A
a7 oW T at A 6607 11 A
TavAHEYOaTHREA LV Y KD - 437
7'v -t A FE MPI
ALy RUEAIFE - OpenMP
FIFGHE Y AT A SORA-MA

This document is provided by JAXA.



HPC@JAXA2015

(2 NASA CRMATIRFEE COEIMRE A L, BRI IT DO R E I OiFEN (—
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: Difference in the size of flow separation at the wing-body junction of the NASA Common
Research Model (a) without and (b) with a support system (surface color coded by
coefficient of pressure, freestream Mach number of 0.847, Reynolds number of 2.26M,
angle of attach of 4.65°) : the model with the support system predicted smaller flow
separation, which agreed well with experiment.
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: Particle velocity of sound absorption panel

[EtE1EHR]
17— A 71= 0 ORGEIR - 185
T2 607 — A&
DENAGN 2] a=Nar S 127t 2
Tuv A DarTHEAL Yy R 2a7
7 ANHITFE MPI
ALy RUEFIFE - OpenMP
FIHFE S AT A SORA-PP, SORA-TPP

@ REDATNKR

HL

o EMFIAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 E R[22 77 -l 28,222.19 49,710.11 15,5683.15

This document is provided by JAXA.



HPC@JAXA2015

1. IMZEHFAROSRLZREY HERICABMOHR S

(FBERT HFEITY—IL)

Research on Applied Fundamental Technology toward Fast Aircraft Development

@ E=XWME
Z DAt (JAXA BFFEE3E)

@ FEXOEMEE - BHE
BT - MUY R RIZe A ) = 3 oD, FURISFEIRIE T — 2,
# LU 5 (aoyama@chofu.jaxa.jp)
MR - WIZEEAMERT HARITIZE A /) =3 T, SRS T— A,
A B (ahashi@chofu.jaxa.jp)
£ Zx(tishida@chofu.jaxa.jp)
MRS ZEL T AT AR, ERB
MRS 2T LR, LAETL
MAStET A - =X - T AR, NIFLY S AT T4

@ EXNAM

National Standard & 72 2 EEHAT OS], TEHNZ X 2 MiZepbbise mdib 2 T84 5720, [ENMIZEAE
BB 2 FHHN RN LI Ty T Ty T LoD, [EEEORE - R T = — X%zt - mEib
L, BRI 2 Hisii g /) 2 ibiz O O RAE 29 5.

ZEpg DR ETBYE & mdifl, i b D EMA R AR TSI L, T ICSINT DA A — 0 &
BT D, Zolzw, 5% 10 F2 B4, BEffT 2 328k L RI%L Lo L~yulm EsdE 5 2 & TG
RO S 7 N2 FBLT 5 & & big, FATA =D LR LD L~ U MERE D FRIEDN 2 1) b S
5.

® EXNBER

H7-I2BH%69 % FaSTAR-Move (%, JAXA THA¥E L 7= FEGH L~V O iAfig#HT Y —/1 FaSTAR &,
Biciz 2 SOFEY 2—/v TB#E) - BRI EY 22— & [m DUy 2 —L) TSI
L. BHEARICRIG L, D oIt C& DEBAIEE R B oD, fdfbre &b & b & 2 Lk d
AHAZ LT, A—TDO=—RTnz 5.

@ BEOHTR/NaAVFIANR-THE

IEEEMNTCIE, FHRaA MBPRKERMETHY, 2ar 23252 LT, 9O TERANZRRNT
MFREL 72 5.

O SEEDOHKE
BEMIARAT €Y = —/LDHole Cuttingf§REDHIAT X F&#&T L1z, 7=, fZBK (WK
ST D EAKRTF AW ERET 25050 L, M, B, #E% T Qkot, HEEE) 728 THREFEZAT
STz,

This document is provided by JAXA.



(GtE17HR]

X1 Hole Cutting & fi#h s 5

: Hole Cutting and computational result

17— A 7= OFEEFR]

=25

Ta 7O T mt AL

Fat A DarTBEA Ly R

7 a e ZAWANTFE
ALy FlAIFE
MR AT L

@ HEDATKIR

BmL

o FHFAE

2MR5H]

2077 —A
327 ut A
127

MPI

L

SORA-MA, SORA-PP

HPC@JAXA2015

SORA-MA

SORA-PP

SORA-LM

SORA-TPP

a7 FIEsE =7 - hl

171,745.778

1,899.12

84.26

This document is provided by JAXA.



HPC@JAXA2015

8. fnZeE(Zxt9 5 Vortex Generator DEhE

Effect of Vortex Generators on Aircraft

@ EERE

—fAISE

@ EXOELEE - #A

BT - MU I RIZE A ) = 3 oD, FURISFEIRIE T — 2,
i {(to.takeshi@jaxa.jp)
R E  ZEHAERR RHEIZE A ) =2 a3 T, RIS ZE T — 4,
HibFnZ (nakakita@chofu.jaxa.jp)
WUZEHARTERRY RIERITZE A ) _X— 3 T, 2SS AT BFGET— 4,
FriLYEZ (murayama. mitsuhiro@jaxa.jp)
WUZEEATE Y AL A ) _R— g T, WiZE s AT DAFgETF— 4,
g ¥ (to.yasushi@jaxa.jp)
WizeE i FQUROH 7= 7 hF—24, W EEAER (kentaro@chofu.jaxa.jp)
WizeHiinasi FQUROH 7' 1y =7 hF— L4, FH: #(thirai@chofu.jaxa.jp)

@ EXNEM

ANLT v 7 225 b—% (VG) 72 E DT 31 AT K 5722 180 B4 BER TRk L, CFD I &
> THRTHEOLNZENUET A ADNREFR CEL5FRELZRRET D2 LT, Mz ~nzedE
F A AN L A MRE A HEE AT RE L T 5.

@ EXDERE
FATJRIFRABRSGEC, CFDIZ &Y 22T A A& EREITRE TOZEN L HET 5.

@ FEDh TR/ VFIANEF-TEE

VG72 ¥ DZEHEET A ATERICRE W, SO T D, T3 AT L DZEISENROY)
B2 BSRIAN 0 S 1S 2T, EBHEET A AORGHIIRIZITRBR 2 FEN AN LTS,
ARz R LI CEDfRATIC & 0 37 e i 2 Bt 5 = & ¢, KV EMERERZe hkET A AD
REHSEREL 2 D

@ SHEEDRR

R E AR 2 BT A 12 d 72 0 CFD HRIENT 217\, R » e REJREE Y Ot %
R L7z,

This document is provided by JAXA.



HPC@JAXA2015

\ 2 h
| Pl
/SRS

X1 AKEEREOVGHT & BE[A Y OZEfMBim 2T 04 (8i#H50 m/s, Reynolds# 0.52M,
00, 1Y f10°, T X —fEfA5°)
: Distributions of total pressure on cross-flow cross-sections around a vertical tail
with vortex generators (wind speed of 50 m/s, Reynolds number of 0.52M, angle
of attack of 0°, angle of sideslip of 10° and flap deflection angle of 5°)
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: Distributions of surface pressure coefficient (wind speed of 50 m/s, Reynolds

number of 0.52M, angle of attack of 0°, angle of sideslip of 10° and flap

deflection angle of 5°)
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Research on prediction of cavity acoustic resonance
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transport conceptual design configuration.

(Left: Model support off, Right : Model support on)

H/L=1.0
0-1 —Wind-tunnel test
0.08 | —Model
Model + Sting
0.06
0.04
0-02 h A N
: | A VA
< O
-400 -200 200 0 800
-0.02 \ | il
|
-0-04 £
-0.06 —
0.08
X [mm]

2 CFD & JEJRRRER & O HSTE ) 1 s
: Comparison of near-field pressure signatures between CFD(model
support on/off) and wind-tunnel test data(model support on).
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: Analysis model (all turbine blades and stator vanes in one stage)
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: Flow on the vertical tail with sideslip angle(with antenna).
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@ E=XME
Z ot (NTHH)

@ EXOELEE - #A

B MUZEHAERR AL A ) = 3 T, B Fi(makino@chofu.jaxa.jp)
R« BRI, ARE(kana@sd.tmu.ac.jp)

EHKRFHIL, & #hidi(kishi-yuki@ed.tmu.ac.jp)

EESR TR, JbleyELk (kitazaki-shinya@ed.tmu.ac.jp)

@ EXNEM

FERAZERIE DT L — 27 Zb— L L TOBEERFHOFII L B LT T2l sk D%z
BUTR B RN 2 85 L, MBS PE R DT L R D 7 L — 27 AV —ICHMKT 2 2 & &
ARET%.

@ EXNBR

50 NV 7 T 20/ MBS ERERRIZBWT, Y =v 7 7 —ABEYE, &bttt 8.0 UL L, HEE
PEiiE% T ICAO Cp.4 He, S4B (o zuv REGN) ICHATREEE R 15%0 4 >OHd A1
e T DI S TR T 5 2 L.

@ BEOH TR/ VFALNE-TEE

ARFETHEET RS T — 2 MRS G AN L, Y =y 7 7 — A O EREEHER O 7= ORI FE
BT DR A BTG TR B R T A LENRH Y, A Ra U HHARVAEE 5.

@ SHEEDRR

PR HEE RO Bl ClE, = Y T BLLE U%E%’Eﬁ/ﬂr W%t L CE 3O CFDENT 2 LB L 72 )
REHRI O EHLANBET Hivev. ABFE Cliaisx et o B 2 5HH 2 2 NORHO 728, /SR EN
— ZDIREEE (Low-fidelity) 474421 L TCFDIZ X 5 SR (High-fidelity) SEHTORME /I
R &3 2 Multi-fidelity ik st FiEEZ ER L, JAXA/ N EREHIESTIZR GH3.3TER) DI
PUaRaHci A Lo, ASREFFEICBW AL, FRT FEOREEDO AR LT, =Y e AlEe
W o 7RISR & Multi-fidelity Foisx it L2 @A L, TV LIZRED S WIEfRT & T vt
X TERED CFDfNT A B ot T sk it 2 B L, ZORMEZ MR LT,

This document is provided by JAXA.



ISRIEITRTBART v L HEER

SHEREER

SA

SV—U R g

SRTEMIEEUlerFFEX
=>ER2kERS

Sa

IVDUHATE

MR TG

(Low-Fidelity solver)

NPT
(High-Fidelity solver)

mﬁﬂﬂiﬁi;——

Kriging 7 )L+ i 5¢ £ /& B4 (RBF) HybridiE BT JLHSE
v KrigingET L

jf‘/?‘)b;ﬁﬁd)*ﬁﬁﬂ’&#liu: emyo Ty

EMFE KIS ARIFIESEEIDHETE | | (High-Fidelity solver)

y(x)=p+e(x)
LxmmesETIL

v HybrididELETIL ) IR E No

K EHET IVIZRBFEHAAD

P(x) = p(x) +e(x) Yes l
KEMEMETIL BFNEE
EREHBRIEE

Ordinal Krigingis ~ Hvbrid Surrogate model

_

1 Multi-fidelity iz EtFik
: Design optimization using multi-fidelity approach.

Cp(pres.coef.)
w 0.120
| |

®.0120

v BIEERET (#15)

v BEHERE (#8)

upper
\

lower
40%semispan
0.4 -0.4
0.2 I 0.2
= a
S <
&) 0.0 ] S 0.0
02 || 02
04 4+ 04
-= X X

2 AEHH URB R E i A5
: Drag minimization design result.
(Left: Low-drag geometry, Right: High-drag geometry)

HPC@JAXA2015

[EtE1EHR]
17 —AH 7= OFLEIGR] 8IRF[H
r— 255 207 — A&
DENAGN 2] a=Nar S 487t A
TaABHYOaTHEEALVy R - 127
7't AWHNFE MPI
A Ly RESITFE 72 L
FIHFE S AT A SORA-MA, SORA-PP, SORA-LM

This document is provided by JAXA.



HPC@JAXA2015

@ REDAKNKR

E el SR
1) 5 iy, GIRHER, B, MR, DR OB EH S PRI 5 2 5 TR DR

Journal of Flow Control, Measurement & Visualization, 2016.

AEEFER

2) 7 Hify, SUHERE, BOAER, M B, DR RERIZ IS £ 22T IERE D BT AR RIS B~ D RG]
12th International Conference on Flow Dynamics, 2016.

3 Bt M, SRPHEHE, BERAER, [ O U RGTREICI T DS R R E ), SEA3EIA TR
VIRY T A, 2016.

4) B A, SWRPHER, LR, TMulti-fidelitydFli A b H L 7B E ST o O U ARREr, H4TENR
PRI/ Bz AR S = L— 3 3 /&m LYY L, 2016,

5) & thf, SFHERE, BERLRD, AEMEVE, RERE, TEEEEICRT 52RO R
B9 DR, HRATRIRIR S e %33@%7“*&32?&@ YIalb—Ya it R Y T A, 2016

o FHFAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 ER [ =77 < hl 3,724,579.76 52,236.26 942.42

This document is provided by JAXA.



HPC@JAXA2015

39. BHEEREAEE (TRMM) ~EfRL—4—(PR)EREX

Research of Tropical Rainfall Measuring Mission (TRMM)/ Precipitation Radar (PR)

O EERE
JAXA 7o =7 k

@ EXOELEE - #A

BT« BB HERBIF e > 4 —, 1 Bl 1-(oki.riko@jaxa.jp)
ERE B FHEHEIR HERBIFTEE v & —, AfRH#RE(kubota.takuji@jaxa.jp)
B AR HEREF TS o 7 —, w126 f-(kachi.misako@jaxa.jp)

@ EXNBM

TRMM# @R ORERN oM T — & 2Bk 25 2 L.
TRMM 2[R L — & (PR) DRI S— 9 (V) DFBRILER 24T 5 = L.

® EXDBIE

2000E~20104E DR AT — & %, GSMaP7 /L2 X (V3) W45 L.
201446 7, TRMM f#/2 & GPM f# 2 23 FIREENA L CTWO 2 #IIc>W T PR 7= U X A(V8) & DPR
T A XAVE)DEGHE & M5 Z &

@ FEDh TR/ VFIANE-THEE

B YT =2 2T R A I TS Z L
PR & DPR7 V=Y X L AR TUELS 5 & & HIZ, ANa A TORGEEAHER T 52 L.
(PR V8 1EAMLHET, jindai COMBNTEINTNDHTZD).

@ SHEEDORR

2000E~20104E D RER S AT —Z 122\ T, GSMaP7 /L= ) XA (V3) Z W AN ZET L7z,
20144F6H @ PRVS LN DPR V5 FRBRUFENSE T L, Z O « 42l c& 7z,

This document is provided by JAXA.



(&M HT—4]

smap_rnl.20081201.0000.v6.5133.0

7

HPC@JAXA2015

1 <GSMaPORi&E/  (LRFHFN &) >
: <Rain rate image of GSMaP (hourly) >

1 —A=14 (GER A X 24) BN CIAT

(EtE1ER]
17— AH 1= ) ORGERER 245
lr— 255 107 —XA

BRI RN 21X

ENAGN 2] a=Ndr S 607" 11t A
TaABHYOaTHEEALVy R - 127
7a - ARk 7oL
A Ly KSR 7L
FIHFE S AT b SORA-TPP

(PR V8 EXERALIE]

Mean | Ocean | 365-

BN

154N

Mean

Deviotion | Oceon | 365—36N

Deviation

=20 -10 0
angle of incidence [deg]

42 TRMM/PR(V8) & GPM/DPR(V5) DifiisELWiafE () &
TRMM/PR(V8)IZ%9~ % GPM/DPR(V5) D753 (41X)

: Normalized backscattering radar cross section of the sea surface

calculated by TRMM/PR(VS) and GPM/DPR(V5) (left) and

10

IH’E:"‘&JS‘%;;:::::::::::

20 20 =10

o

10 20

gngle of incidence [deg]

differences between TRMM/PR(V8) and GPM/DPR(V5) (right).

This document is provided by JAXA.



HPC@JAXA2015

[EtE1ER]

17— 7= 0 ORGEIER] - 36HEH]

Ir— 2K 37—
*1 /47— =17 A AL CFAT (PR & DPR)
X101 B R X

ENAGY 2] AN S 607 2t &

TavAHEYOaTHREA VY K - 137

7at AMH|FE el

ALy RWFITFE L

FIFAFHE S AT A SORA-PP

@ REDAKNKR

EFELT LAY

1 i B, ARERE, AEEET, EAEE, 1A%, 20150 2EREKEIIEE (GPM) OMF
AT 5 ERIER - Q) T—Z T LT XA LRI, B AT R, 63(9), 281-287.

2) WEEMET, ACREE, M BT, 20150 2EKEEKBUIIGPM)GHE OFIH FEGE, HAMZEFH 768,
63(10), 321-325.

mEELES

3) AIAEMT - ARERE - BT, 20150 GSMaPV 7L % A LR (GSMaP_NOW) & FH#AT il
GSMaP_RNL) OBH¥E, 20144-10H, HAKGETEHKERS, HTAb

4) M. Kachi, T. Kubota and R. Oki, 2016: Utilization of Himawari-8 in the Global Satellite Mapping of
Precipitation (GSMaP) Realtime version, 2016 AMS Annual Meeting, January 2016, New Orleans,
USA.

5 JMRERE, AIESEME T, i BR, IEAEE, 2016 ¢ SEREKBUHGHEIC X D EREE - R R
FEKBIH, AAEE TS 2016 EF RS, HUL, HffEE.

o FMFIAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 E R [= 77+ hl 6,128.84 28,057.47

This document is provided by JAXA.



HPC@JAXA2015

40. FEMERMO#F-R/EICRIAED

FDMDORAR(EESH 1YL (RBCC) DEAAIFAZR)

Fundamental Research on Rocket Based Combined Cycle (RBCC) Engines

@ EERE

—fhIgE

@ EXOEEHE - #A

B WSEBAREM SBapse—~= v kb, #HH #(yoshida.makoto@jaxa.jp)

MR« WFEBHRSERY SEIURFsE—= > b, AEH{E—(ueda.shuichi@jaxa.jp)
FFEBRFFY HIUMFTE= = b, /I FIE#(kodera.masatoshi@jaxa.jp)
PR I = b, EifEEd%E(takahashi. masahiro@jaxa.jp)
WFFEBAFEEM SBIUAFE = b, 7 (watanabe.takahiro@jaxa.jp)

@ EXNBEM

FERDOFHELE S AT AMIROONHHEB & L TUEZ A MEB LOEZIRIEBNZET 5 TEBY, i
ST AREEOS AHEE Ut LTy FEERWGAHRR T DU THDT L« AT T LY
v FOBEEY A 7L (RBCC) =N oW+ 452 2B T5.

® EXDBIE

A& AEIL RBCC =2 ¥ & e “BAF ik (TSTO) v A7 LADFEAULTH 573, £ DRI
P& LTl E5EBRIS KORITERRIC L DR ¥ OFANFEREZ Y im D BIE L 5.

@ BEOHTTR/NOAVFIANR-THE

282 Z R L7-CFD#EM 2 RIBFZeic @i+ 2 212k v, RBCCx > ¥ O HMEEA I %5
T 5. FRZFET Y OB FHIEE AR NEBOFRIVESE DFEMARA, K OVEBRO 2 TIXHFRA R/ =
>V DOVEENRIE 2 R DR EIN IR S N D.

@ SEEDHRR

1. FEBHICEYE L 72 RBCC = v E3 OBBER 2 L 72 TRRICK L C, T4« A7 T L% — FREOD
BRI A IEER RANS 1E2 FWCTHENT L7-. (MRS OfkSE) AERLIE, MEGHRERY B b -on
WALE, vy MR LSBTGS EE IOV TR ETT-72. (K1)

2. BHEDOWIERISET VA RNWT, HATH ) — )L ZBEMTRENS LR v BT 1 (A aREER:
NERDIRBER IS OWTIRIT 21T~ 72 (WEAEEE D B OfkfE) . A4EEEIL RANS 7EDOhiC Hybrid
RANS/LES £z L, W& ORI ZIT-7. (X 2)

3. FATERHE A LIS RIAET L % 41C, Hexagrid (=X % HEE Tk & FaSTAR (T X %22 /145
PEREAT OFEFIER SR L OV oo EREA D, #AOHRZMS-. (X 3)

This document is provided by JAXA.



HPC@JAXA2015

oims E 0 .

P: 0 50000 100000 150000
Injector
Rocket
Air
1 . . . 1 X Injector . . 1 . . . !
0 200 400 600 800
X [mm]
i = .
P: 0 50000 100000 150000
Injector
Rocket
Air
1 . X . 1 X . Injector | . . . ] . X . !
0 200 400 600 800
X [mm]
21 m 1 .
p: 0 50000 100000 150000
lnicctor |
Rocket ’
Air
L . . . ! . ,_Injector | . . 1 . X X 1
0 200 400 600 800
X [mm]
2 im .
P: 0 50000 100000 150000
Injector
-
Rocket - O »
Air
1 . . . ] . Injector . . ! . . . !
0 200 400 600 800
X [mm]
4t .
P: 0 50000 100000 150000
Injector
Rocket - v »
Air
1 . X . ] . . Injector | . . . ] . . . !
0 200 400 600 800
X [mm]
st E 0 .
P: 0 50000 100000 150000
Injector
Rocket & -
Air
1 . . . ] . . Injector | . . 1 . X . !
0 200 400 600 800
X [mm]

M1 T4V xy ME— FpbOEBIER (£715340 ORFHEIE)

: Time variation of pressure contours for transition from ramjet mode
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: Comparison of computational results between RANS and Hybrid
RANS/LES methods (Temperature contours on symmetry plane)
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: Structure of turbulence (Iso-surface of Q criteria)
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Studies on dynamics of magnetic reconnection
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: Spatial pattern of field lines and current density upon coalescence of the two
islands. The reverse reconnection takes place at x~30.
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: (a) Time history of the reconnected flux ® and (b) Reconnection rates Eg, (c) the
rescaled reconnection rates E; = ExDY/? as function of reconnected flux @ in six
runs. (a) The reconnection process is substantially slower when the sheet width is
thicker. (b) While the reconnection rate in run 1, 2A, and 2B, overlaps with each
other as well as that in run 3 and 4 in the early stage of magnetic reconnection
(®/B,L < 2), (¢) all of the rate overlap in the stage. Note that run 1, 2A and 2B
have the same M as well as run 3 and 4 do. Therefore the reconnection rate does
not depend on M but clearly depends on D by D~%/? in the phase.
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Aerodynamic Research on Flow Path Configuration of a Scramjet Engine
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a)s/bE S A T v MERE b)AR— R~ TANVBA T v MNERE
5/5-Height Strut configuration Boat-tail Strut configuration

B2 BRIHR & B & AT T IO RR T T AR
: The effective streamline and virtual streamlines passing
the points set parallel to the back-ward facing step.
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: Result of multiobjective design optimization of airfoil
shape for a flying-wing-type Mars airplane
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Sophistication of prediction of aerothermal environment on atmospheric entry vehicles
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: Comparison with Schlieren image of density gradient, .o M =1.6 (upper : Schlieren

image,lower : simulation)
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: Dynamic stability analysis of a Mars entry capsule at M = 1.6 using LES

(left : instantaneous contours of Mach number, right : time histories of angle of attack)
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Multi-dimensional MHD Simulations of Supernova Remnants
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® EXDBEM

Development of a multi-dimensional platform for magnetohydrodynamic (MHD) simulation of
supernova remnants (SNRs) with the capability of handling a complex network of microphysics such
as nonlinear particle acceleration and non-equilibrium ionization (NEI) of hot plasma, and the
calculation of the associated observables like thermal and non-thermal photon emission in
multi-wavelength.

@ EXNDBR

1. Using the simulation code to model and interpret observational data from space telescopes, especially the
upcoming spectroscopic data from the new Hitomi satellite.

2. Investigate multi-dimensional effects at SNRs in inhomogeneous systems (e.g., interaction of shocks with
adjacent dense molecular clouds).

@ FXDh TR/ VFIANEF-THEE

The computation capability of the Sora system is essential for testing and running the developing
simulation code in sufficient spatial resolutions and for a long enough physical time period to be
useful for direct comparison with observational data.

@ SEEDHR

A working prototype of the targeted simulation code has been developed this year, thanks to the
availability of the recently updated Sora supercomputer. Currently, our code has the ability to model
MHD evolution of a SNR interacting with an inhomogeneous medium such as molecular clouds. We
have confirmed important effects including significant amplification of magnetic fields at
shock-cloud interaction sites that are believed to be crucial in facilitating efficient cosmic ray
acceleration and hence bright gamma-ray and/or non-thermal X-ray emissions observed from young
and middle-aged SNRs. Secondly, we have successfully incorporated a fully functional unit for
handling NEI plasma that is able to track the ionization states of important X-ray emitting chemical
elements in a space- and time-resolved manner. An accompanying X-ray emission code has also been
written and tested.
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Further careful testing and development of the code is ongoing. The code will be put into operation for simulating
realistic SNR systems and their X-ray emission in the near future.
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Fig.1 Detailed distribution (colorbar: mass fraction) of ions behind a strong SNR shock interacting
with a clumpy molecular cloud in 2-D. As an example, Si ions are shown here. This information
is used to compute high-resolution X-ray spectra from the NEI plasma (see Fig. 2).
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Fig. 2 High-resolution X-ray spectrum from a 2-D MHD-NEI simulation of a SNR shock interacting
with a dense and clumpy molecular cloud. This kind of space and time-resolved spectra can be
used to model future Hitomi data to extract key information such as on the nature of the
supernova progenitor stars and the poorly known physics of space collisionless plasma.
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Simulation and analysis of candidates for the lunar landing site
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: lunar northern polar region illumination simulation/slope map
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The study on an optimal control of flow field
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NLFFF calculation of the solar coronal magnetic field based on Hinode observations
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HEIE.

: The magnetic field lines inferred with non-linear force-free field calculation (yellow
and green lines), which is overlaid on the magnetic field map at the solar surface
measured by Hinode. Red and green contours show the position of flare ribbons
measured in UV.
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: CFD/CAA results for Epsilon launch vehicle at lift-off.
(Hydrodynamic field: Mach number, Acoustic field: pressure fluctuation)
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: Horizontal cross-section of the vertical velocity at 52 km altitude.
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Research for data assimilation of satellite global rainfall map
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Origin of material substance, thermal history and magnetic field generation of Mercury
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Multiobjective design exploration for Aerodynamic Optimization
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High-fidelity numerical simulation of supercritical turbulent flows
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Numerical Analysis of Aerodynamic Characteristics of Slender Body
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Kinetic modeling of collisionless magnetic reconnection
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Numerical Study on Combustible Flow in Supersonic Flight Engines and Rocket Engines
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(a) Density field (b) Vorticity field
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: Effects of recess on supercritical planar jets. Top: flushed, shallow
recess, deep recess. Left : density, right: absolute vorticity.
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: The distribution of vertical velocity at local time 14:00 in the case
of fixed mixing length experiment.
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: The distribution of vertical velocity at local time 14:00 in the case
of variable mixing length experiment.
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: Generation of hairpin vortices in compressible boundary layers
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: Turbulence intensity of turbulence of a non-Newtonian fluid confined
in a precessing sphere.

[EtE 1]
17— A B 721 OB 1OBF(H]
r— 245 20— A
¥ a 7 OF T v 2% 487 1tz A
TabABHYOaTHEA Ly R - 437
7'at AWHIFE MPI
A L RIFITE H ®hilf 4]
FIHFE S AT A SORA-MA

@ REDAKNKR

E TR
1) S. Goto and J. C. Vassilicos, “Local equilibrium hypothesis and Taylor’s dissipation law”, Fluid
Dynamics Research 48 (2016) 021402.

BHG LAY

2) S. Goto, Y. Horimoto and G. Kawahara, “Experiments on turbulence modulation by surfactant
additives in a precessing sphere”’, Proceedings of the Ninth International Symposium on
Turbulence and Shear Flow Phenomena.

AEERR

3) S. Goto, “Unsteadiness of turbulence driven by steady forces in a periodic cube” (The International
Conference on Jets, Wakes and Separated Flows ICJWSF2015, 201546 H 15 H, KHT, Stockholm,
Sweden)

—241—

This document is provided by JAXA.



HPC@JAXA2015

4) S. Goto, Y. Horimoto and G. Kawahara, “Experiments on turbulence modulation by surfactant
additives in a precessing sphere” (Ninth International Symposium on Turbulence and Shear Flow
Phenomena, 2015457 4 2 H, The University of Melbourne)

5) ThiE W, FEREHER, WIRRK, [& LA /L REGELR Ot OB o JE IR A (RIMSHF7E8ES TEL
TAITE LT ABIL 0% ), 2015F7TH23H, ALK

6) S.Goto, “Pattern formation in turbulence at high Reynolds numbers” (Workshop on “New Trends
in Patterns and Waves", 20154E8 H17H, dbifFE K5)

T RIE O, FERER, FRIRA, TE LA A ZEELRT OMOMEE ) (AAMELFS 201555 KFRE,
2015%F9H 18H, BIFEKRY)

8) S. Goto, J. C. Vassilocos, Y. Saito and Genta Kawahara, “Kolmogorov's local equilibrium hypothesis
and Taylor's dissipation law” (2nd France-Japan Workshop on Subcritical Transition to Turbulence,
2015%F10H 15H, HURERLKRT)

9) %k &, AR Al 1E, EEEET AT 5 FaNICHERF S A ELIROMET) (H AR 2 5593
B PR T2 SEE, 20154E11H 8H, HAERRKS)

10) S. Goto, Y. Saito, J. C. Vassilicos and G. Kawahara, “Physical mechanism of energy cascade and
non-equilibrium statistics in developed turbulence” ( EUROMECH-ERCOFTAC Workshop
“Turbulence Cascades”, 20155127 4H, Ecole Centrale de Lille, France

11) &k %, [T OMOBEE & =R VX — D A — R CERTAFEEIIZES T8 1ELE & o L
OWEE ], 20165F1H6H, HAEKYF)

12) S. Goto and L. van Veen, “Transient turbulence in a periodic cube” (France-Japan Workshop 2016,
20164E£3H 3H, ESPCI, Paris, France)

13) thik &, TELURHOT= X = A — ROWE] (A2 $HT1IEERRS, 20164:3H20H,
AL BER)

o FHFAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 ER [ =7 <l 202,609.73 0.04

—242—

This document is provided by JAXA.



AR

This document is provided by JAXA.



HPC@JAXA2015

JAXA TIEFk 21 54 H LV, JAXA Supercomputer System (JSS) OAJEHAZBILAL, Rk 2649
HCEHEZRKT L. FEak 26 4 10 ABHrAsia JSS2 (JSS Generation 2) @ Main & A7 A
(SORA-MA) % &< AT AONGEM ZBMA Uiz, WAk 27 4F 4 ADNDIXEV AT ARBEEBG LT-. $7z,
Mk 28 4F 4 A 2B, Main & AT A7 1.31PFLOPS 7> 5 3.49PFLOPS (23850 X 31 JSS2 O 7 /LEx#h 3B
EhTo, Z2TIE, PR 2T AR D JSS2 ORI E A £ L 5.

1. YRTLBE

JSS2 D AT AKX EZK 1-1 1237, JSS2 [T A3 U E5r D SORA(Supercomputer for earth
Observation, Rockets, and Aeronautics) &, 77— A /45D J-SPACE(Jaxa’s Storage Platform for
Archiving, Computing, and Exploring) & QSR D 3 DO FEE/R b7 Tnd. T bIEA— 83—
AL Ea—F 3y NU—ZICE AR SND LR, JAXABER Y U —7 L b BRSNS, 7
B, mEigth s ORI, ENERFIEETSEH LT D SINET @ L2-VPN #iEx W C 7T A ~—

FRy NT—2 ZREE L THEBLL TN 5.

JSS2 (JAXA Supercomputer System Generation 2)

| ‘I_E.ﬁ (SORA: Supercomputer for earth Observation, Rockets, and Aeronautics) < X F ABIER

ki ~
FHE R T L (SORA-MA (MAin)) FLHRA RV AT L (SORA-PP (PrePost))
W48 2015 E 4 A~ W=1A 2016 &£ 48~ TIAMITH A | 53.7 TFLOPS
ERISRMEEAE  1.31 PFLOPS —» ERISHMIEAS | 3PFLOPS bk ®IF® 192007
BATYR: 40TB — BATUS 90TBLLE #AEUM: 10TB
£8/— K8 1296 — #./— K% : 3000 5L 2CPU, 64GiB %160 / — K
(32237/1CPU) (3237/1CPU)
KAEVUHMS A5 L (SORA-LM (Large Memory)) Q44 2 A5 (SORA-LI (Logln))
SRR : 2.10 TFLOPS RISAMIERE © 1.34 TFLOPS
®I7% 8027 BT 4807
BAEUR: 35T BAEUR:15TB
2CPU, 1.0TiB x2 /— K 2CPU, 0.37TiB x4 /—
2CPU,05TIB x3 ./~ K ‘
—————— 10 &2 O 1
Ethernet
2 - simE FPAINLATLE (SORA-FS)
-
WEF A7 1PB — BEF<A7: 5PB aa
\. J
e N J
HWRER  ocmmm  sLmak K (SORATPP) 840TFLOPS J-SPACE
#2278 : 300 27 (2CPU, 64GiB x 25 /—F) Juun's Storage Platfeem for Archiving, Compuling, ead Exploring
7ira LAN Y I O%4»/—F (SORA-TLI} 0.336 TFLOPS B e o e S
and #BIFPW: 1237 (2CPU,037TBx1./—FK) F—H1INEE
SHiETq \ I7ALYAFL (SORATFS) 200TB ==y Sl JSHE
BE:0T7P8
MEWRFT 552274 (SORAKFS) 10078
\ EAL LA a F—7EH : 20PB
HRERKN 5 )2 25 L (SORA-SFS) 100TB ==y
\ ”
\

% 1-1 JSS2 DL

JSS2/SORA 138 > 27 A(SORA-MA) , F'LARA R 257 A(SORA-PP) , KAFEVEE I 2T A
(SORA-LM) , 224 27 ASORA-LD , 77 A/ A7 A(SORA-FS) , &H - HlfERD 6 >DH~7
VAT ARSI TN D,

—245—

This document is provided by JAXA.



HPC@JAXA2015

HEL AT AL, BB FX100 TANRa YV AT AOR TRRKOEEAMREZFF Oy THhDH. T LRA
h AT AL, BT, RIPUET 7Y = a VRN WD T ) =g v E Ny TR
SR TIITT 2D THSH. SORA-MA TITo72HiEY I o L— 3 b7 —H DR R 7 7 A VA
DN a v —92% Z & 72  EHERET 2@ iU ISEE A i 2 T D, KRAEVHE T AT AE, /5EA
EVAHIHERREECRKE R AT ZMNTELTDHT TV r—a v a "y TR LA CIITT 57200
HLDOTHD. £7-, SORA-PP L[FEEDHIT, EPAIHULIEEZHA TW\D. vl A v AT AL,
SORA-MA, SORA-PP, SORA-LM TZFEITT 57110 T ADRRERS L A NVEITW, RNyFTaT el
TEATLHHLDOTHD. 77 ANV AT LERIE, KEFEREMEY I 2 b—ya b7 — X BLD 7 7 A L4k
TERY, Y —RAa— RORGFEET O TOOER G FAZ RO T 7 AN AT LA ThHD. EE -
AL, v a 7B, B - BUEHE B, 2SRRI BRI AE D AMEER i A HilTE T 2 B EhiEA AR A fR It
TH5LDOTHD.

T —H A NEJ-SPACE) L, MEEHAIZ hL— 3 2T 08 LTSN T, 2283 UE45(SORA) &
TN L CBENT 527 T AX =D T — 14 TEEET, KB T 7 A4 VCEHIRGEDR VT2 7 7 A L ORAT
JETH Y, @7 7 A VAR L D2 —Y A 2 —T 2 —REFFo TN D,

EREHBIE, JAXA OO IXFHEF, AHFED, HEREFEET G, SORA X° J-SPACE % 258912 FIH
THLDOTHD.

JSS2 DEH L 2T ADEETLEE 1-1 1T

F#1-1  JSS2 OEHFHEIT(2016 4 3 H 31 HEFS)

AT L4 HE AT A FLURA B KAEY >
(SORA-MA) AT I FHEL AT A TVURA R —FR
(SORA-PP) (SORA-LM) (SORA-TPP)
R4 B FX100  H1@ RX350S8 & RX350 S8 &8 RX350 S8
J— ’¥ 1296 160 5 25
PR SRR 1.31PFLOPS 53.7TFLOPS 2.10TFLOPS 8.40TFLOPS
1/)-F oark 32 6 8 6
1/-F @ CPU ¥ 1 2 2 2
1)-FDAEY & 32GB 64GB 1024/512GB 64GB

L

HE : JSS2/SORA-MA + A7 A

—246—

This document is provided by JAXA.



HPC@JAXA2015

2. [EEREKRNR
JSS2/SORAMA, PP, LM, J-SPACE) > A7 A DEEFRARIZ K] 2-1 127 F. ik 27 41X SORA-MA
OIEHD A ST T2 O E N2 D < FEEL TV D,

2-1 JSS2/SORA 3 A7 AFE2E(14

120 900
m HW 1 5105 5 15
- 800
. SW A Bl E 5K
100
—m—-HWH G E - 700
== SW R R E 5
80 600
- 500
A 2
2 60 %
- 400
40 - 300
- 200
20
- 100
0 - -0
Q Y S D N o NI IS NS N
NN AN Q7 QO QY AQ7 QY Q7 Q" Q7 Q7 Y oY aY Q7 Q7 O
S R R A R AR RN R AR
3. ERAME

Rk 27 4EFE 4 H B D JSS2/ISORA-MA 3 AT ADRREIRI &3 3-1 (-7, 4 H OB L2 —V %K
OINT &b H VBRI 34.9% L0 e DRV, DKL, —F B SORA-PP ORBITLI-ZEbHY
BRI RIIEN > TS, UL, 7 HIZ34 L= SORA-FS OEEIZHEWEIMER 2518 Li=7=9
7 HOBENERIIN 72 VIR 7o T .

X 3-1 12 JSS2/SORA-MA > 2T LD 27 FEFEDO a7 ERIDY a 7T ORI AR, HHL-aT
BRNZET L THY, HEMILZA0EToOY a 7ETaT7l% 100% & LI-SHa0, FnthoaT
BHI DY a 7OEIEERHZ LN TE 5.

4 H OFER X)L 384~3456 27 DY a T INERIZ/2 > TWDHR 10 AUBEITE N 750y a 7 H 2 T
W5,

—247—

This document is provided by JAXA.



HPC@JAXA2015

7 31  JSS2/SORA-MA A7 LREfERRI
(P AL © IR

C P UBENRIL ¥ = AR HEE PR {5 IR (FEE D) IR

IOt i i ﬁ
iE So - CES W
A ﬁf L @/:iﬂjﬁﬁ P e papm Ll *Z?f? A
. ® RFH) RFH) ® Bk (E) . e
@) /(B) (A(E)
201504 9,898,331 34.9% 27,378,548 966,735 28,345,283 0 2,315,404 165,888 2,481,292 28,715,115 34.47% 30
201505 15,109,374 56.3% 26,579,386 243,459 26,822,845 0 3,819,590 456,192 4,275,782 29,745,689 50.80% 30
201506 19,688,858 68.6% 28,376,829 301,059 28,677,888 62,208 1,089,027 393,984 1,545,219 29,080,773 67.70% 30
201507 18,131,968 58.8% 30,585,662 269,506 30,855,168 6,567,921 269,506 0 6,837,427 24,023,639 75.48% 31
201508 23,581,566 79.0% 29,503,860 355,980 29,859,840 108,656 1,351,308 0 1,459,965 26,835,142 87.88% 29
201509 22,562,608 76.3% 29,441,607 127,929 29,569,536 0 418,233 0 418,233 29,745,488 75.85% 30
201510 25,083,711 83.0% 30,066,031 167,057 30,233,088 0 789,137 0 789,137 30,603,749 81.96% 31
201511 23,479,283 80.5% 28,664,606 515,093 29,179,699 0 1,195,234 0 1,195,234 29,762,496 78.89% 30
201512 22,510,310 87.4% 25,500,840 260,322 25,761,162 0 4,815,192 539,136 5,354,328 25,724,999 87.50% 29
201601 24,018,959 87.3% 27,297,723 218,949 27,516,672 82,944 3,557,445 0 3,640,389 28,138,047 85.36% 28
201602 20,895,162 89.2% 23,308,943 128,128 23,437,071 0 5,555,569 0 5,555,569 25,376,010 82.34% 28
201603 21,963,141 86.7% 25,229,558 104,857 25,334,415 0 5,625,610 0 5,625,610 25,109,639 87.47% 30

2015Total 246,923,273 73.6% 331,933,593 3,659,075 335,592,688 6,821,729 30,801,255 1,555,200 39,178,184 332,860,788 74.18% 356

N >_\‘ N
ARla7#Z & OF| A a7 E 24 KR
100%
90%
80% = 20737~41472
70%
S0% " 6913~20736
50% w 3457~6912
0,
38;) 384~ 3456
0
20% m97~384
0,
18;’ = 32~96
0
< o] © = e8] N (@] — AN — [a\] on ~
2 3 2 o> @ o8 o oo 3 o5 oo Wma2
— — — — — — 0 L0 L0 — — —
(@] (@] (@] (@] (@] (e) — — — () () ()

2 3-1  JSS2/SORA-MA > AT LD a7 HRIY a 7 OFEFTIRI

Rk 27 FEED JSS2/SORA-PP o A7 LD 23R 3-2 12787, 4 A OBEEEIT 90% & 078 0 EvEx
R L TWDD, JSS2/SORA-MA o AT ADEHNBIE SN2 b H Y, =—VH SORA-MA AT
DT LT Z 07 AIC34E L= SORA-FS OFEE LW EIAREH 2455 1E L7272 04 77% & 00K
OBBRIZ I > TN,

—248—

This document is provided by JAXA.



HPC@JAXA2015

3-2 (R 27T FED T HBN DY a 7 OEIPIRIE ™. B LZa7Hlctsi LThs. 2
M2 884 a7 £TOY a 7INEIT/R->TEY, 1 ARSI TEOY a 7NV IATINTND.

< 3-2  JSS2/SORA-PP X7 AREfHERIKIL
(FRERRIEEAT « BFfE)

C P URENMAIL g 7 AL HEE R (RIS E‘ﬂi

T IO — e e
AR I # ﬂﬁ?lﬁg o it EE@ o iﬁ /hEt ] xCPU =

i @) S R ®) fZ1E (=2 =& (E) i

() /(B) (A/(E)
201504 1,111,736  904% 1230264 0 1230264 0 58536 7200 65736 1268668 87.63% 30
201505 879,636  756% 1,164,186 0 1,164,186 0 155214 19800 175014 1,307,401  67.28% 30
201506 1,104,766 88.8% 1242534 2,166 1244700 2700 36,366 17,100 56,166 1267198 87.18% 30
201507 857,894 641% 1,337,786 1,414 1339200 284,940 1,414 0 286354 1,071,556 80.06% 31
201508 781411 60.3% 1294586 1414 1296000 4716 44,614 0 4933 1172100 6667% 29
201509 981,850 765% 1,283,400 0 1283400 0 12600 0 12,600 1,206,000 75.76% 30
201510 869,775  663% 1,212,200 0 1312200 0 27000 0 27,000 1339200 64.95% 31
201511 992,026  783% 1266480 0 1266480 0 29520 0 20520 1296000 7555% 30
201512 998519 89.3% 1,118,106 0 1118106 0 197694 23400 221,094 1122000 88.99% 29
201601 1113076  932% 1,194,300 0 1,194,300 0 144900 0 144900 1225799  90.80% 28
201602 738982 72.7% 1,017,234 0 1017234 0 235566 0 235566 1176301 62.82% 28
201603 803,608 73.1% 1,099,584 0 1,099,584 0 239616 0 239616 1090798 7367% 30

2015Total 11,233,279  77.1% 14,560,660 4,994 14,566,664 292,356 1,245,546 67,500 1,605,462 14,633,018  76.77% 356

NI/
OF|H = 7 E Y iR R
100%
90%
80% % 1537~1920
70%
oo = 769~1536
50% m385~768
0,
3802 m193~384
20% H49~192
182? m13~48
0
< 0O [{e) ~ [e0] (o)) (@) — (o] — @] o ~
- S R R T T
— — — — — — 0O 0 Te) — — —
(o] (o] (e (e (en) (en) — — — (e (e (@)
[a] [a] (&) (&) (] (e (en] () () N N N
(] (] (o]

N

3-2  JSS2/SORA-PP v A7 LD aTHRIY a 7 DIATHRIL

—249—

This document is provided by JAXA.



4. A—HEHFRR

HPC@JAXA2015

JSS2 DA —VPHERIRIAE 4-1 1T, JSS2 TiZ JAXA WEO— A DI1EA>, FEFRFFERS JSS2 K
FILRFHROA I X DU, MO —FIZ RN ZZ20 TS,

F 41 —PBRERIRI

UN)
g RN
PEFIA 281
IL[ERFAE 35
JSS2 KAEIL[EFI 38
BN 7
fHELE - 4 71
IRiE - FEA - LRt 153
aat 585

5. A—HRABIFIAKER

JSS2/SORA-MA ¢ A7 LD 2—HXGHIFIHEIG 2 5-1 1. 9 BERANERIATHO TV S, Sk

R & LT, JRETE,

RS, JSS2 RFIERAIMA D B8, SERBFEORIARAI L 21

JSS2/SORA-PP o A7 LD 2—WXARFIHE S #X 5-2 1257, SORA-MA & [RIEEIZHK 9 FIDSNELF

HTEDTWS. ANTFIHE LT, JSS2 KEFEFERIHOFIHEIS & L Tidm b,

4.7%

#E

1.0% 0.8%

JSS2/SORA-MA = — % X453 BilF| H

m NS
m L [E SR

= AT

m JSS2K I EFI

5-1

—250—

JSS-M=— X3RRI IS

This document is provided by JAXA.



HPC@JAXA2015

JSS2/SORA-PP =~ — X 43 BIIF| H

#le

5.0% 0.004%

m NS

m JSS2 K 4 [F I H
w L [FEAF SR

m B AT

52  JSS2/SORA-PP = — X5 5IF| HEIE

6. NERIFIAINE

JSS2/SORA-MA ¥ A7 ADFHE a— RPIGFHEEFHELX 6-1 1287, BAFHOMSHATIX, 10 o
FEO—-RFRRESNTEY ARSI OMRITEE) & H3 vy hrey=27 b OFETHE
SR OREEAD 50%FEEDOFIAN S 5. —BFIHOMHAA CTIX, 11 HEOFEa— FRARESNTEY W
BRHE ¢ PRBE « EIEREEES AT RN ) OFEETORHANR HE.

R EE & (R R T
D AT E SE(FQUROH)

H3OT R J0O2 2 2

[ — FEERO TV
_ ]Esf ~ ) TR RS
SRR B \§ W3OS Vb8
7| 0.003% — \ OHEEEHE
- E =
_ (bZ17 I 2—2) — LE-9T 55
0% E=7HA oTPR—E L DFFE

25%

aFIREEEES -1
1552 K HEF A TR e — IS ARAT
1%

GPME RN T T D7 —2
EHEFFD THIE

aFREEEET -
R

IO« 7 3%

DHEER AL T
(B H2 A7 LR EHEM) / EhsEt iR
1 t7O0—F pe— ——y
DD Al s || PE R O] LR E
FHROHTE Blitinailh il

6-1  JSS2/SORA-MA (Z331F AFIH OFSHA O FIE 2 — RRIE RS H &

—251—

This document is provided by JAXA.



FHMEZMAEREBIFHIERF  JAXA-SP-16-003
JAXA Special Publication

ERTEEIAXAX—/N—ALE1—42 2 AT LFIARR#HE
JAXA Supercomputer System Technical Summaries 2015

£ T EMRERFEEAN FHEMZHERZEEE (JAXA)
T182-8522 WRARREMHTARAIFRE]7-44-1
URL: http://www.jaxa.jp/
] & X2V T - EHRIEHESR X—/N—23> b1 %ERAR
JSSY AT LF|HRRBREEREF — L
fmE)—4  EEHET
WEZAZ v 7 HHIERE - TARSET - RAAFK
i 7 H FR28F9A30H
B F W AR & fF M FI RIS
©2016 JAXA
MABO—HE 72 $ L5 BNES - &8 - ETEGSICMITEI 22T,
Unauthorized copying, replication and storage degital media of the contents of this publication, text and images are strictly
prohibited. All Rights Reserved.

This document is provided by JAXA.



Explore to Realize

This document is provided by JAXA.



	表紙
	目次
	成果概要
	利用概要



