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[Development of research plan, system, and environment]
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Does the Numerical Simulation Reactor Research Project (NSRP) appropriately
set the goal and plan including the roadmap for construction of the Numerical
Simulation Reactor? Are they properly discussed for accomplishing the third

midterm target and plan?
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The goal of NSRP is ambitious and the roadmap seems to include all necessary
elements to work towards the final goal. However, the activities that were reported
are very much driven bottom-up by the scientists. Much effort has been devoted
into logically presenting all these activities as a roadmap. I could recommend to
perform a top-down analysis by reviewing the program to judge whether there are
any gaps and also whether certain activities need to be prioritized and
strengthened such that the overall goal of NSRP will be achieved.

The National Simulation Reactor Project is comprised of a well integrated set of
research codes going from first principle simulation codes to reduced models
incorporated in the integration code (TASK3D). These codes enable validation by
comparison with experiment and provide the physics input to the design of a
high-performance helical reactor. This is a state-of-the-art suite of codes and is
targeted to address the goal of predicting behaviors of fusion plasmas. What this
does not incorporate is integration into engineering analysis codes to enable the
design of the next generation of machines.

The answer to both questions is definitely “Yes.”
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Does the research system function appropriately in accomplishing the objectives
of the NSRP with attention to the management of step-by-step progress, research

collaboration, and integration?
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The number of collaborations is impressive (bit nationally and internationally).
However, as stated in the previous point I have the impression that any good
scientific proposal is embedded in the overall NSRP program without a very
detailed and careful thinking what such a proposal adds to the overall goal of the
program. Also the roadmap is mainly a collection of objectives in the different field.
It would be good to set specific deliverables and milestones to be able to keep track
of the progress. Deliverables should be defined in a SMART way (Specific,
Measurable, Achievable, Realistic, Time-Bound).

They have a well defined roadmap to develop the Numerical Simulation Reactor
and include multi-scale and multi-physics phenomena. Most of the validation of
their codes has been done on LHD, which is understandable. Some examples of
validation on DIII-D and JT60U where presented and plans for validation on JET
and EAST were also given.

In support of supporting the NSRP, they have implemented a management
structure to incorporate both international and domestic collaborators and promote
inter-project collaboration. This appears to be sufficient to manage this activity.

As far as fusion applications are concerned, the NSRP has set up a very good plan.
Nearly all the research topics of relevance to toroidal fusion plasmas have been
covered. The integration of “first-principles” codes and “reduced” models (e.g.,
TASK-3D), valuable for validation studies, has been thought through well. The

collaboration with other institutions appears to be quite fruitful.
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Is the environment of the “Plasma Simulator” system and its related research

appropriately developed and effectively utilized accordingly to the research plan?

Is the installation of a higher performance supercomputer properly planned?
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The HPC as well as the full program of analytical and numerical simulation codes
that is running on the HPC is impressive. The work is in general of outstanding
quality and the HPC resources are used adequately. The planned extension of the
HPC to about 10 PFlops is a very wise decision. I have the impression (also
mentioned in the previous points) that the HPC is hitherto used by anyone who
comes with a good proposal. I would recommend some top-down steering in case you
really want to construct a numerical reactor. This involves a thorough gap analysis,
setting priorities and using these priorities in the allocation of node-hours on the
HPC.

The upgrade of the “Plasma Simulator” is very well justified. The current system is
operating at close to full capacity. After five years of operation, the upgrade is
necessary due to inevitable obsolescence of computer hardware and increased need
for computer cycles. My only concern is whether a larger increase in computer
performance is warranted at this time especially in light of the requirement to

validate the codes, which can consume a large amount of computer time.
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The computer hardware environment facilitated by the “Plasma Simulator” system
is excellent, one of the best in the world. The installation plan of a
high-performance computer, with experts from the vendor(s) on site, is a great plan

for collaboration between NIFS and the computer industry in Japan.

uk\ﬁmﬁﬁFi@%ﬁ%@x%ﬂ%:y51~&®%ﬂ%€w FIAwIal
— 2 R OBEAF 2B 1, AP RIS » T i S v, ARSI STV 5 )
Kﬂbf\@@f%<ﬂ@¢éﬂlo%\%<ﬂﬁ¢é#5%\ﬂﬁﬁéﬁ1%f%oto

[2] BFFEER

[Research achievements]
FIR2YIab— R EERALZERY I2V—va VFREEDDZLITED, B3
BB - PHIHECTHBITZUTOEB BT, BERMNICEWV LV TREL BT
TV D03
Does the NSRP produce high-level achievements in accordance with international
standards for the following research areas described in the third midterm goal and
plan by promoting theory and computer simulation research utilizing the Plasma

Simulator?

(1) BAEEBIFOBE., EFRERLOUBKICE 52— FORIELE BEL
Construction of the Numerical Simulation Reactor, Validation and improvement

of simulation codes through comparison to experimental results

%< OMFRRENEIH SN TEY, ERIIEETHDS, (1 14)
FEEAER L ORICL D a— FOMGELHER L TV, IEFICEFMT L LN T
&%, (54)

3WITZERMIMEIE & Ff oY WV T T A= TEI1T H MHD S0 EME, MHD & ik &
OFtE = — R, Brdrd & ESLigs, BT 7 X~ & 7T XA BEHAAER 72 &5 512
BWC, BEORWY I 2 L—yara— BRI ThILTWD,

B A ATkt DiEEN R = — K2 MID 22— RfEA L, LD (281 kPt r—=
VIE= RICKHT D2BWA A OREIREZA SN LI Z &0, KT v A 1
HHEEG T — NORFRERE, HRIET2ENELNLTND,

BB n Y = 7 TR - B S/ 2 — FEED LHD 13 b & K v | JT-60U,
DITI-D, W7-X. TJ-II. RFP(RELAX). Heliotron-J, NAGDIS-D, GAMMA-10, EAST zsefa>
KEFEROBFRICHRT 5 & &£ HlT, a— FBiEE SEAPED N TS, FFiZ
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K Da—RZBWT, #EA AU FEHREZIMYIAATND Z &%, LD FHE 7' m Y= 7
~ DR IZRI L 7o i@ i) 725t i & Hil T & 5,

MHD =t — R & @ pb X —hi FHiiik 2 — R ORG-S0 i BLILHL - SLIE 2% = — R OB %E
& TASK3D ~DfAIAI, BT, N7 T XA~wa— R & PWI 22— RO CEESE
%ﬁ%%mﬁﬁfﬂwF@%fﬁ#%%uﬁbmfwé

REL =ZOA T AV =T TENLEMRET HDEAIIAT~T 4 v 7 THY
ik\%%f®&%%%<%ﬁf%éo—ﬁ? ZODOHEMROBE DOENR D DRI
IZBWT, ZNLERETIRARIRET ¥ LD 7 Th D, BIZHEm R O
FH72T TR, TEDORTERVA, AEOBENCHREICEHLTHRICTS2ZE b
VELEDbIS,

7T R - R BEES AT TN—T L BTN R A H AT T N—T D
%miOTMMzwb#%%éﬂ\@@m%%%%mDAMé_k_iofum%%
TER SN TV NFEENLICIIT D MDD ZEMICE LT, a4 OREMENR %
LML L@ it 5,

BT AT URENIANY U LT T A PR IND 2 & THE SN D FUZZ DIERETEE
IZ2WT, BCA =— K, KMC =— K, MD 22— R&fAEDE =3NNS TV v FikE
% U CHMT U, FUZZ TERL O WIIIEFE ) & iR £ T2 B8l L7 /lidm < FHE T & 2,
KR full-f v A niE @G Il —Yarya—RKe3RkRTO~NI A e /A7
3V~&$@K%%Lf%§kbfwémﬁﬁm%<ﬂﬁf%éo

TIRA TR EZETH IR RERRLEMEO L E, MHD & EP 3
a2 b—3 3 VORE, ﬁﬁﬁmkkﬂmwk/‘:vHVa/ D77 X~ Hh
a— RBREICB O TRE ZREEN ENR > TS, FFIZ, KV a2l —vaitk?
LHD J£8k T D [FIAL AR 2h 5 0 BRARI LM A3 5,

B STz 2 — RO LR R 2 T - R ERIR R 21T 5 72 & Bl 72 mist
—~EEHT L ENEEND,

a— RELETORAEBIEER, L0 ERIEWVEHERAREE 2o TS, Zhb D=
— FHENFRERDOMEG 2 — FO—fE L TIRAMEDEE L TWns &35 L, ToEREIT
<Pl TE 5,

a0 RE ELSR#T 27201, vIalb—va ko bn s &ENT
FEBIEE D T ) IZL > THEOMIHICEKT 222 TH Y, %@tw@ﬁ&
ELTET VU IRTNAIY XADEHTDA /) X— a3 X > THifRZEYIV L =
ETHhD, [EFFEREOHIRZE D a— FOMGEE] &\ ) BHERREISHFITHkES 4 1E L
S LEZbo LBz, £F U 772 XAOEE FEbL 131 ) ~—
vay) BN, ENEOEBROMIICERR L), TOILEEE LT, ENETE
OO TRSEEED TR ICEEL7-00, LWk s s, flzlE, [
PRGN R DN THBRFE R & OLLEICEY e R E TH D,
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BAEEBRIFFE 7 1Y = 7 hTld, MEGA 22— R& W o i =0 L ¥ —hi BR8N E — K
DFEHT. GKV =1— K% V7= FLIEEARAT . FORTEC-3D =1 — NIZ K % 3y i e At 72
ETHEBRAICE W LV ORERR R Z B D & & HIZ, LHD EERIC L &% 59, JT-60U
FER L B HEMIIE 21TV, 2 — FOMGE & mE W TERAIERR 2 LT Ty
%, FRHEAL ORI TIX, MEGA 21— RIZRW Tl A 4 v b BRI 5 Z & 23 AlhE
Lo TEY, 4%, BICERKELZEDT-REEDMThiuE, F—FHICE SV
Vialb—vara— ROHMAIZIIT = ER LD Z EBRMFFS L, EOREITR
DTS5,
#@Aﬁ®ﬁ&i KRB FEBAEE 2 A L, EEERRERT — 22 7 —C0E ThH L &
 ABEEBRIFE T e 27 FEELETVWDLETHY, fln]=— NiTx LT
xﬂﬁ@‘é?@%ﬁT*ﬁ? L DI ESENT AN EFHICEA SN TS, 5%
i‘fﬁ/‘\ﬂﬁ WEOBONTHRTHDL Z BNV 5L 25T =IO\ T, Bl
. PERER R e & OARER 22 B2 OfFBIC T . AR AR T TS T2,
M%Anwhi%&kmw& K DFHERE T VO EEAEATED | ﬁﬁm_ﬁﬁ
T%éﬁ%ﬁ%%@ﬁbfk@\ﬂﬁ?%éoﬁﬁ%m%ﬁ%ﬁﬁﬁék THHEHA
FICAZRTHNE TH D, 6KV 22— NIFER & ORI L DFHMiTEA TR Y | R
WA N EAT 23— RTohd, ETFTNVOGEEMIELTEZIEX, 2 — FREBEROP
BNATWDLEYICAZITOND, ERMICAZRTT, 2— NEBEZHET XX TH
%, BCA-MD-KMC =— RiZHAMBEDa2=—272a—RThh ., MRKEFNIE2ET D
a—FRFThd, EREDIKICKHFEHAHERIEATEY, ERNICAZRTTE
TNDOEmELEHET RZTH D,
Z< DA—FPRABE SN TVDN, MEEOBELMOENTWD Z &6, HRITH
DL a— R, IZDOBERNEAT 52— NICEARWICAMZREST & T
H5HI,
55 2 WP AR - PRI I\ TRASE LT & 7o - MED, BTl B - ELVREE
BTV X =R MDD, XA N—% - [N T T A~ /7T X~ - BEFHAAEM 72 & OIF%E
A —/VZ&RE L TR L CE/loa— FEIIX LT, AR 3 M BAE - G
HHE T, 20 bDFET VOB « b2} >R & $ HRF2EMA 7 —L %
kT 5—70, B oa—Fzmabdo2&icky, kv j(ﬂ?ﬁ"]ﬂf)%’a[ﬁkhE@@%ﬁ
BEEIWD M TEDa— RICHEIE, LD ERIZHIT D8 L 72 2 BI5 ORI
AL TV D ips s < il T & 5,
The work is of outstanding and of high international quality as is also
demonstrated by the high number of publications in journals with a high impact
factor, awards, number of downloads of papers, etc. I was really impressed by the
many beautiful results.

The presentations made clear the on-going work to improve the simulation codes
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for example by extension of the EP - MHD hybrid code MEGA towards the
integration of MHD, energetic particle (EP) simulations and extension of the global
full - f gyro - kinetic simulation code GT5D for investigating turbulent and
neoclassical transport in helical plasmas. Significant scientific work such as the
simulation of the nonlinear evolution of resistive ballooning modes in high beta
LHD plasmas has been investigated by the MIPS code and the effect of the thermal
ions on the resistive ballooning modes in the LHD plasmas has been investigated
by MEGA code based on the kinetic MHD model. The sudden increase in
Alfvén-eigenmode-induced fast-ion transport with increasing beam power observed
in DIII-D experiments was reproduced by comprehensive kinetic-MHD hybrid
simulations. In general, simulations of energetic particle instabilities are a notable
strength of this group and highly regarded internationally. The comparison of
experimental results with turbulent transport is extremely important since both
neoclassical transport as well as turbulent transport can be important. This group
is leading the world in the validation of turbulent transport models. A highlight in
the area of plasma material interactions was the simulation of tungsten fuzzy
nanostructure. This is very interesting work and I encourage that a detailed
comparison with experiment be performed due to its ramifications for future use on
tungsten on ITER and other machines. TASK3D-a is the primary code for analyzing
LHD experiments and has been used in the recent deuterium campaign. This code
along with FORTEC-3D is also used for collaborations on the Fusion Engineering
Project.

The construction of the Numerical Simulation Reactor is very well thought through,
and is a great asset to the Japanese fusion program. Validation exercises have been
carried out and are planned for both tokamaks and stellarators. As mentioned
above, there exists a strong bridge between “first-principles” codes and a
reduced-model code such as TASK3D. This type of bridge is among the best in the
fusion programs in the world. One of the distinguishing features of the NIFS
program is that a strong effort appears to be in place to maintain TASK3D as a

highly performant code on modern computing platforms.

PLb, FHEEE Tl SRm ofgEE, FHRG R & ORI L D 22— RORGEE & & L)
WXL T MmO T <aHilid 2251 04, m<aHlid 22864, fHli& 228 14 Th o7,
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(2) EREFFROBEEE TZOEMRIARIL

Academic systematization of fusion science and related science and engineering

55 3 I H AR - G 7o U S BRI MRS & RS LY - BIEE L0
WHIRRLICF S LT b, (74)

RBICONT, EBELLEEE~DO L E o —f3CB#li /e E 21T, HINORBICHS
LTWo, (74)

FRICBER Y a7 va v, BER B, A1 A gk, ICF @Rk EH B G0
IRV 2 b—a A LEEE BT 0D, Z0oftl, 2ERLZERED
REEMSS MID ELIROBRE, £/, IO E2XETHN—F v L U7 U T ¢ HifffoiE
BIZEHSTOIREDELN TN D,

HEEGRAE FISEM ST T V2N Lz TASK3D, EfRAEREZ R 2R Az
TRESS-GKV, B A A1t Liz¥ v A uX T 4 v 7 #EB T I 2 b—3 3 > FNED)
RPRHTCE 5 GKV, ZMEA A1kl My ANJ1% N % 7= DKES/PENTA, ZfdA1 A Ak
L 72 FORTEC-3D, #AA A L iEEGME 7 /L &M A~IA A 72 MEGA, EMC3-EIRENE (2 & 2% D
BHL, XLy FET VAR L7z MIPS, HERLffiak = — N & EMC3-EIRENE D& 72
&L BRA R EOFEIERIGICE T e a— RO R - AR EFEITHED 5
nTnsg,

SWILhi -2 — RE AWz, R ax7 v a oA LV IMBRSC7 7 A2 b
W7 T A= Wik DS A FE ATt iR = — RE AWk 2 e RN ZEMED 3R
WEEDMHT N ERICHED LN TND Z EIEELFHETE 5,

KA RO BRI D 7V — T O FE 2 G D TITON D RERETH D |
FAHIARRAL & WV O BLR T, ERLOFETAUR & OBIENRIEF 2 H 0 #Eu,

FRR A B A2 e SH, BRI TW D — T, IR R R LRI T
HERSPEDRN S 9D LR Z DL 2ICTHZ &b mENE b s,

IR BAEA~DEFHIZ DN T [ F TR I ab—3 3 0 | OFFL %< D review
paper DPHEIIFHL T E 2723, KRILE VI BUETIEIRL . 4%, BRIMFVPLET
bHoHEEbns,

W) ax 7y arOPICY R alb—ay, MBRAER., ML 4 ik, ICF 7
ATV 32— g V5% x0T —~DOREIT ENR->TWDS, —h,
BRI BLEF 2 O RLA B S OB T 2 R RO KA TR T —~ OALE T & &
IEZTWVDDONRRLRR2 35V, F72. runaway electron (ZEHT HHFFEEE Lo
TN~ ICBWTEHBELE RN AOMEORTLSHMETTHZE T, N—FX77F
RS0 T B AR D BRI Z HED TR LU,

FAIAERAIZ DN T Z H > THRRIL LD DWW TERDIBW T, 323 #
LW, ZEEY I 2L —2 3 ViZZ L OB IEORETH Y . MabkzDb

-15-



DBLWRHATEDO B DR TH D EBEZDH L, Tzl hOIT—LREHHIR
RETHDELEZ D, HIRTIEHEBIL VIR, ZHEY I 2 L— a3 VU E5ER
L7z I3 E 2 B BT,

HEESCL E o —fm L E R T 570 EREEN RGBT E S FHMECE 5, s, RIS
TR L Cid, ZBRIE T a7 4 7 L ORBENBREIND, BRI o8
AR & OBEENTI N, TESH TIET — X BRSO K& 2R bH 5, Zhe o
B+ TRV, N (2R 2 =7 ¢ —OfAdEN) &k, BEICHEHECIE
FEIRBEI & OGN TE N T RETH D,

KEWMOBMAE 7T A~vDY I al—a UIFREZIERIICREB IS L7012, £0
W & 7n D SRR & B EIT O R RIIK DR VWERTH D, L E 2 —imL - HEE
DR, 253 R A2 W= B R0 @Ak, JKiE MHD 2R % 5 O 7o @b, 45
88 MHD (2 [ F 7= i (LES) BT VORI 72 SITH B 289 5 Z Ll ana,| FEil &
TV, T, Bl I = b— 3 VBRI GHR RS — 24, abHEdi7e &)
DA% & T DIEAC, D77 X< B8 & O IC OV L, EEICL Y &
L L TOMGERBIZ IR L7z,

R Sl a— Fofiz, P rffoa— RRIEICA VT FrAIn TV RS
DHRZT O, BRIEEWVOIFENSG, AR a— FOBASOH ML ME L Bbh
Do

B ERFMTE T 07 N, A7 7 A~DafEley I o b—a Uik
EDDHEWSHENS DK, a7 M (B L/ 0.8 L0 AMAD 726 Feshik
AT I COMRIA Y S 2 Lb— a URREIE Y S 2 L —2 a3 VITBT 5
WFEBAR NN LENTWOHIREZT 5, ZOFEBICK T 2%WEE, M ~27D H %
—RICREEND LT, F—F AT TR REDHUADICHEET D LEZ B,
ITER 728D M~ 7 R TIHHKLHDO T I 2 b—a v - ERIFIENEBE SN TV D
THTHLHLZ b, XV EANREEANEEN D,

NYANFRE NI~ ROERSCHBEITER LTI 570 L EEEN 708 A
ZENERITIRENTE Y, TSI ONWT, 4%, R/ s,
Filo, LWl T T A Y| Hix 72T T X ~OIH E BB AN T WF R B S
WIRENTEY, 77 A~ TI@EE ) ORMEFH AR OERIEE> D & % H]
RrzT D,
FRRFERIZOWTIL, MDD OMFHERRE VDT, 37 MEEBICHMFAES
BT O2XETHAIN, —RPDLOEMEELEFLHITITY ¥ —T ViR TOHRED LD
7. Web ZFIH L7 & B ATRE 7R A5 2 WIfF L 72wy,

B x 2P ERREIC IR O A TV D RUTRHIE T & 23, FIRHIARIE~F22 > TV D K
INTIFRZBRCHISREZ T D, LD DT, 2hE CEMAM TR IN TE - PIC
a—RTHYH, INERESE, HLOYEEICR e ENEEEEXOND,
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KRIK, BG 7T A~ IT3@OMstiE (B2, Vaxs va URE L N— R
BROMBERRE) AMERAL, 77 A<FFL L TRABMAHEET 570 &,
HAERZOBENDIL, v VFAF—b, wAF T 4V v 7 ADOREEIRL 2D DK
fEA % — L OMFZERHTEE, BERBENFET D, 7P =7 MZBWTHZEAL O
BOBEBFEMETRR SN TWDL 0D, Try=s MIEBKATRRZZEEDREN TH D,
VR 13RO R TP BENE D HANBAFE IS TREZR DT, £ D K 5 72008 4 HITHE
EFXETHAD,

LHD > E/K 35 FEBR OO Fe A S B 9~ 2 AR it 20 SR S0P 28 280 SRA T SCIE & AL 72 L i 25 A 2
TN OISR L2 R AR OB, ABUERBRIFIFE T 7Y =7 bR LT
BeFNTm < FHlTE 5,

FiEA AT D 1A MID 7 AR AET M K DR Y a7 v a R0 H CHlfkib
REMNL, 2WHERET VICED A2V 2 b— 3 UROEMIR A ILD AT EE)
v Ialb—var~dERL, AN EL TS, £, 2— FOFEL bR
LTW5, ZHHIiE ITER R b~ 7 BFURE % & T B 2 Fr oSG 9E & LT uAr
BT o, BEE - 77 AROFINERE LY 525D Th 5,

I maybe don’t fully understand what is asked here, but the NSRP Program involves
a very high number of academic collaborators from many universities throughout
Japan, involving also many PhD students and post-docs. I have the impression that
the program is well embedded in the Japanese academic environment.

Examples cited are the contributions to a textbook on fusion plasma physics that
was published in Dec. 2018, publication of a project review including seven articles
in Japanese, three articles in English, two of which were published in the Rev. Mod.
Plasma Phys. and another series of five review articles in J. Plasma Fusion Res. (in
Japanese). The publication of some of the results in Japanese journals undoubtedly
in helpful for university graduate students. It has the disadvantage of being
published in journals with a smaller impact rating and thus, this work is not as
widely cited. Increased emphasis on publication in journals with a higher impact
factor would increase the international impact of the NSRP.

The NSRP taskforce structure and the topics being addressed address the
breadth of the field of plasma physics and contribute to the development of the field
and support fusion science and engineering.

The academic basis of the NSRP is sound in both fusion science and related science
and engineering disciplines (such as applied mathematics, computer science,
nuclear engineering, and plasma science). The program appears to have been a
natural attractor for students and early-career researchers, which is a very good

sign for the future of this research program.
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The NSRP research personnel are highly accomplished and publish well, but they
should be encouraged to submit more of their work to very high-profile journals
such as the Physical Review Letters, Nature/Nature Communications, Science or
Proceedings of the National Academy of Sciences/Royal Society to increase world

impact even more.

PLE, FHMIEE TERERS L OBEEE T 202 MR k) (2 LT, m<iHMlid 2
N1 44, M T208 14, %Y (#HEY) THLHIR14ThHoT=,

(3) BERBIFHET 0V =7 FOFEICHE> T, BRICHIERREZ LT TWD

Are research achievements steadily made according to the plan of the NSRP?

TITAZY I a b= EAEMEHA L, BUEERIFHE T 0y 27 FEHEET 7201
VEREELS DY Iab—vara— FORELIEREZED D L L bz, By =2
L—3 g URFRRICEB W TEZ K O Z BT Tnd, (1 14)

Bl G 77 X~ OBFEREIR 72 Cle < . BT 2 Bk E 0 v I 2 L—v
a URMEIEITFE OB CORBE AL EIF TV 5,

GKV TORINLIEZNROMRRE, A A 2 @EEGwE T VAR AAA ATE MEGA 12 K 5 FEBRE R oD
L0 a IV X 5 A A BT, EMC3-EIRENE O EBR#AE R L. R - #ak
Shica— FEEIC X2 2 — FOMGEE, Bl T HOEBRA R & Ok - BEAL kS
. ENREZRIC BTSN TV,

a— KRB EZNZ AW E W ST, B LV REENS EF b Tnd
EERHMET S 2 ENTE S, )i, AL E VOB TR, —#0 = — FRIOEHEEL A
SNDA, BEEBRFNE T Y27 bo T3] (2> TEORZ R, A5
ThdrEEbLND,

BIRTIE, REN ERN > TWE LY ICRZ DKM, 5%
=7 NOWER 5 HENECFE OB R 2 720,

A TN—TOEE, ERT L —T7 & Ol K - Mg - oEEEZE LT
BHRERICEREE EF TRV EFMTE 5,

a7 7T R OELREE DT T AL L AL T — R~ORER MDD I =2 b —va v
DEFEIZBWT, EBREREOLBENPS Y I a2l —vara— ROZYMEEHER LT
BY ., BUEFEBRIFEE T 0 7 FOFEICIHE > TEHEREICEREEZ EIFTnd,

7T A< 2 L= NIEFEFIHER 100% T L T 5 2 & IFEHIICE T 5,

MEGA code FHIHARNTFIH SN TWD AN, A%, B LILa—FRLDZDa—F
XS THHLTH S O KO RBEIEY 272 2 LIC k- T, BIEERFHE S 0

k=111
P

MBRN AT, TRy
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Yl MPMREICRIM SN D BHAET 5 ENEEND,

% < Of LREROHWFRH LT TR Y, REESFHisL TS, Frd=7 |k
DOHEH~DEBRIZ DN TIX, NI v A /LA h— G IE & RIS L 5 Al 23 20 BT
HH9,

% < O D TR AL STV D RUFEHT T & 5,

K7 e =7 b [F ] ThHHH, Gl expectable 72 (RAUXTES) HAE
ERELTCTESINERIND, £HWVIEKRTIE FEEIC) JRE EFTn5D,
L2orL, BFERZOHPAICE EE 27251, BITH LW ESLHEHANEENT LITE
272\, 2 OB IX, T rY 7 MBI 5T, ARYICE LWEICER D HE
F REZEFERE L, PERMTIIRWACRZ HfE T ~& Th 5, ke LT, £
D& D IpIFE 2 T L2 < TUT R B,

7T AT L o TRDHIZRREI T2 Th D, Whwd Inga 7 v R
I% multi-physics Z# D ITITRNRRIRT T —F ThH A 9 W, multi-scale ORIEIZ
NAT Yy REIFRAIZR CERWY (222060 ERBEEROARE TH D),
Z ORMEICERNZIR Y MTAFFER LB TH D,

MEGA =t — R & flW o @=L X — R FBREE— RICBF 5 I = L— 2 o Cid, LHD
Fh L LV b~ 7FRICONWTHEEORRE BT TS, £/, GKV &2 W7 ELit
ik X = L—3 2 T, LHD BEUKR EBRITIESL - TELEIE I 51 D RN AR RO
PRI OB DRI O TR Y |, HHIET 2, £ & AT LT, et
DOWRMFIE 2 FEF H5HEN 2 SN TEY . BEEBRFIE T 0y =27 FOREREE L
BT DR EEEIC EF TV D, Zoff, EMC3-EIRENE & WAL 7T X~ 434 0
AT, B T AT URIETD T 7 AREELOMIEIL EIZIBWTERERMED BT
LTS, &KL LT, Fifram B E BRI BT (TAEA) Hfadizs &3+
DIFEDRZET B TWD, (RIS 5 D OFEHEEERS LB TH 508) Top ¥
— TN ASOIHILRITIROEIR R B 5,

R F & American Association for the Advancement of Science % i# U CHAET
L7028 BERORE I IR TR 22 KBTI S 5,

MEGA, GKV == — NIZ K 2 EBR & OHBITEFEICEA TB VI TE 5, MATET I =
L=y a Vb ERICHEGLTEY, 2 DEVa— L ORHENREFRITERL TV D,
A X7 b D EHEEE Physical Review Letters, Nature Communications, Scientific
Reports ZE~OBEIT, M= R/VX—hi 7 —7 Frliil « SLEESE S I 2 L—v 3
YION—TE . O TN —TIRIE ST DD, ERLAOMESEFIC BT
FERT — Z TS 28 U LB RO ATREME D 8 D D TRV, FD L 572
FAIREMERCH M D & 2R A W IR L, LI AMERET 2 MNERHLH DT
IX720 D,

Ffffa— RE MID 22— RROFTRF—hi -2 — K& MID =— K| Hf g = — K
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kﬂﬁ%%ﬂ%F 2k = — FIC X 2 Z B o B8RRI R 2 RO BN, JRA - 5
WREZBRE LA A N—Fa— Rl BERa— FORALONFEI RigIZER L,

Z%PwmﬁMﬁ%% HERLTWD, AEUEFERIFIIE Y n =7 FTHIE L-E
Boa— FEEZMEN LT, RFIEHEIZ BT 2 @ RGHIT T 2 Bma ICHEE L TR D |
i < FHii T 5,
Yes. 1 already have given the arguments above. The output of the program is
impressive. However, as said already, I have the impression that this is largely
self-organized as all scientists involved in the program have the urge to perform
high-level scientific research and to publish the results in papers and present them
at conferences. I failed to see a master plan for NSRP with clear deliverables and
milestones that need to be achieved at a certain time. So in this sense it is
difficult/impossible to judge whether the achievements are according to the plan.
NSRP has produced high - level achievements in accordance with their third
midterm plan. These include:
» Developing and integrating simulation codes
- Model core turbulent transport and apply it into integrated transport code
- Incorporate multiple ion species effects into transport codes
- Improve molecular dynamic simulation for plasma facing material
» Validate simulation codes by comparison with experimental results
» Conduct simulation researches on related basic physics
» Promote domestic and international collaborations including ITER

For more details on these accomplishments see item (1) in this section. While a
detailed comparison of progress with previous plans is not possible, the impact of
the work is significant. This is illustrated by the large number of talk and
presentations at major conferences.
Research achievements are steady and appear to be systematically built up
according to plan. However, the rate of progress can perhaps be speeded up perhaps

by the addition of personnel.

CLE, FHEE iSRRI 7 Y = 7 OB > T, BERICHEMREE BT
TWABD IR L T, Wi CTE<FHEdT 5736 4. <%ﬁ¢5#9%\ﬁﬁﬁéﬁ1%
ThHoT-,
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[3] FFIA - ERBFEDOHEE

[Promotion of cooperation and collaboration]

(1) BERVIaLb—valVfREERL LEXEE L OXFEFERETICED N, 7
aYx7 MIROHEIZRERT DD LRoTNDD,
Is collaboration research with universities based on theory and simulation

research appropriately promoted? Does it contribute to the progress of the NSRP?

SEORT L OIFEEEED . K706 5% < OILFEFE & LR E = T A
LElbio, 7T7RIab—F T URY T AEZBIMEL THNIDOIFTEE & OIEH /2
Wi B AEIT, B a2 b — a VOB BICERRT 52 L. B
Vo lb—vaUiREEE L L RFE ORI EYNCED STV S &R
T& 5, (134)

TVl MRENODX AT TN—T TR L, KX A7 T IV—TIZRFEOIFE
WFFRFENBIML T, FEki o — R, B 77 X~a— R, PV 22— FOFHEA LA
Wik I 2 b—vara— REFBICERT 2728, @URERMEN T ey =7 M
FEORHEEIZT G LTV D EFHMITE D, (74)

LERFEHLE & L COB@MANOERENIREETHY . 7ry =7 bOHEEIIN X T,
R, 208t U CREMRAY 2> 8 A 2o B 2 WiFF 45, (34)

A, FHEBERMROILFMIZEE LT, BTN D 7 O R O L RINFIE 2 5200 A,
2 0 0 &LV AT DRFGEE ROV & OILFRIBFFE 2 #idE L T D 2 S IFEHEC& %,
7T A~y a L— Z BEMROIIEE OB Z @ U7 RS bAT 04, BEa BRI
TROMERIZFHFGT DL TAITREN,

BAEZBE U T, TN G D% % < OILFRBITE 2 L ENNTSZ T AL, B FEITHERE L
T LD EWIEFIFZENRHED H TV D,

IRV ab—H VR YT LRl L CTRNAOBITERE LIEReidEm ATV, 23
2 =7 4 OIEHEOT-OIZEBL TH Y, @m<FHMETE %,

1 8 04DIKENFEE & 7 0FOMEEZZ T ANTEY , K¥E%E L O HLFENIEI EY)
WZEHHNTWD, FREOANENGEZD L, IEEITZ oREN#EY B2 o
BHo TIRwY I 2 L—F LRI T LD, JT-60SA TD RMP HIIIEETHD & A /X—
27T A &L EREMFEREA TV D,

Uy A nEHRRI I 2 b= a rE2II LD, BE T T A RSOV I 2 b—
3 URFFEIRERR R LAV B R o TN D, BRE 2 PE E LTEREW s, 2oy
B OTEMHELICKREREREZ LTWD,

KPP L OFEIRFIEE LT, 77 A~ 2 L—Z LRAFFRITIERICEATEY . £
oo REFOERFZEORLE L XY, 7aV =7 MIEOHEICER TS b0 &7
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S TUWN5D,

HRZFHEERE S . 2 OSME LWET NV—TRNEINT 5 LFEAREE 2 —&
LCOBREZRTZLTND, FIC [T RAS v Ialb—F TRV UL Ty
MOMAERZRDOY;E LTHEREEL., 77 X~ - ZRlA 08 O 7= 72 Al srIsoa R 23 W1 7F
Ehb, KL DOILFEIEICHE 27 7T —F BB b Y, K& oL FEFZEHE
HEIZEBAL TV D,

BEORF:LFEFREZIToTEBY, FHMETE 5, 77 A~ a2 L—FILFEFIED
BHRAEBIZT130~1508THELTEY, ARSI TS, KFL DIk
[FAFZEIE, FEDEREOMFRRELE LY V7 T57120, A 237 bOH D SCHIR
WIEFE OO X I WMl S B D2, 7u P =7 OREREZHE I AMBEROBLAE ST
AT 5,

ERAEHORR - a2 b—a VEESL—TE, 7T X~ - BERA TR LI,
TN 2 LRI A - LREFROFERFE L R LR > T\ D, K7L ORI bR
FICHED TER Y, COE & LToOEEZ IR RI-L T D,

BEERIFHE T m o x 7 MIBETDXAN—FET Y T VX A 2iEBmaEL
L7 EOFEIC oW T, HEMEEE U RN T a Y = 7 MEEIZKE < EHk
LTWab,

LAV @D RIBFE D ED b TW D, £ T, Pk o — R, a7 7 X
~a— K, PWI 22— ROFAELR EOFENED N TEY, v Y= 7 MIEOHEHE
Wb REREMAZR-LTEBY, MO TELSFHETE 5,

7Tzl MIEESNTENOOME 7 V— 123 FAMEE bSHE L CTBY, 7'r
V7 FOBRICHEEKL TWD, —F, SEELRFEE O FEIZ OV TITER 2 <,
TuYx FOHEIZEDL HLWVEBRL TV D DN DN T OERMZHIBNIIEE L,
KFFELEOEFEMIEE LT, 77 A< o L—XLFEIFRIZIERICEA TEBY . £
7oy REFEFEOLFEFIERED LR, 7a vy MIEOHEICEMRT 2D L 725
TWa,

ALY I 2 b—ra ra— FRFEIZE L Tid, JEREEERICERE L TEBY,
EFEfFFEN T oy =7 NEEICERT 5B Th 5,

EREMRFET 570y =7 bR - B oM EEZ ST LK 0. — 8
B LTHE LY,

WES DRFEDRNZE T2, TWBRE DT T X~ - a7 2 LFEFIH -
LFERFERLE & L COB@AFOMEN T IX, L0 —BEE%RLAET b, 7
V7 MIFFEE LTHIZEAC 20 TlEe <, X WAMIBN L COE & L TOXRENZS
BHHIRF L2,

NSRP is well promoted within Japanese academia and many collaborators are from

the large group of Japanese universities. So in this sense NSRP fulfils a very
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important binding and integrating role. Many of the projects with the universities
are on topics that are only slightly related to the main aim of the Numerical
Simulation Reactor (eg. basic plasma physics studies, ICF simulations,
astrophysical simulations) and I wonder whether also here some guidance can be
given to universities to focus their work on the main goal of the NSRP project.

The NSRP involves about 180 collaborators each year, including about 50 from
NIFS. This is very impressive and indicates a broad impact. The Plasma
Simulator Symposium enables users to report recent results and exchange
information. In addition, the NSRP organizes about 8 workshops every year, which
appear to be very valuable. The NSRP task groups have many of the collaborators
as members to enhance cooperative studies. A significant number of examples of
collaborations especially with universities were given in the presentation.

The outreach to the Universities seems to be a strong component of the research
program, but is a little scatter-shot and needs to be coordinated better. There is
good research being done, but the connections to the NSRP needs to be planned
better. One possibility might be to plan a Workshop in which one invites the various
participants from the Universities and seeks to define focused science topics that

help realize better synergisms.

PLE. FHMEER FY 2 2 b— g UAFGE 2 A & U7 R4 & o dLRIFZE S i w)ic
DB, 7Yz MIEOHRICERT 26D L Ro>TNADD IZX LT, O TH
<iHmT 20884, m<<iHMiT520384ThHh-o7-,

(2) BME TSI A~ Ialb—va YV OPBEFRILR & LT, REEDOKERIICE
B9 5 & &bz, DEMESE. ROFMAUIEEOHEEICEY A TS M,
Does the NSRP contribute to enhancing functions of universities and institutes
as the center of excellence for fusion plasma simulation? Does the NSRP commit

to the promotion of interdisciplinary collaboration and research?

%< DRF: « WFICHERE & M8 IR OIFZE 4 871 35 CHERIAFZE 2 9206 L TR %2 BiF T
%o -, MO CHEREENT-ZYIab—Y g ra— REHWTRETITbR T
2 FEBI AR SR T2 L L biIC, BEZ DY =7 v a vy F2BEL TRYE
O BRI IR F B O IE BASIR O PO EEIZ R L THBY | BMEG 7 7 AvvIalb—
va yOHFBERHLER E L TRFESEOBRERIICEMRL TV D L@ <Mt 5, (12
%)
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SYRPIEEE . B EPELAIRSE OHEMEIC B Y $A TWA LEMETCE B, (7T4)

7T AT DI BGORE L O BEAER, MHD, ®X—4% 77 X< 72 EEFERS
OU—rvay7afEL, RFEOBRIFZEEFOFHRZMROF 0L LTOXRE %
B L TWAEITFMECTE B, LHD I A~ THLNTET —Z T TR HRFEDE
O FEEBEEICBIT BT — 4 22 Lb— T DM AR L, MRERILICH
B LT a0, BN O Ry Brai & b U729t 2 T 5 mlidm < G-l T
AR

K EBRIEE (RFP, ERIK b~ 2 NAGDIS-II, Heliotron-J), ZA /N—% « EN 7S
R (BT AT T 7 R NI BT AT Uk, BN X~), E7 /L (LES
M CCS, Ny v TRy Z—HEBEET V., VXA nxXT 4 v 7 BEHRA, <L
FRAr—n+~ AT Ak (VR Ak, 205 adbZ 472 U GV, #h
M) 7l REFHAR DB TEL ORFLEEE L, FRFOMFFRMROEEIZEH L T
Wb, £z, NUTF UL BREEICE D DNAIRE 72 L, M HiER S5 R EIZ
DHLATND,

AT SNy I 2l —Yara— REA0nT, RETIThbA TV 5 ERT
0% SAET DISB O EMANATOI TR Y | KFEOERMILICE LS EBL TWD,
MRSV B THE 7T A~ 2 2 b—y g CohkgHLE & U CHRFZE 2 i1 5
LB, BRI EZEMICY =2 a vy 72 FE L TND Z LiTE<FHIi T 5,
%< DR BIFHERE) LA~ 2ol 7e T —~ CHEFRFZE 2 50 L TRl g BiF Tk,
m <FHlTE 2,

Heliotron—J|Z331F % EMC3-EIRENE = — RDJ@EfIC L 2 XA N—H FFZ X~®F V) o F
mE BE T T Ay ab—ra VORI E LT, KR¥EEOMRERIL
WZEBELL TV 5,

BRG 77 A~y alb—ya VOPBIMZEILEE LT, 77 A3 Ialb—4D
HAICHIZ> T D, Tio, BEOHE N HEER R EOR TRETOHE - e
WCHEBKL TV D RiTm < fHi S s,

EFERFRZB U TCRFELEDOR Yy MU =T ZR L, BUEFEBRIFE T 0y = 7 R RE
Bie BE 77 A~y ab—ya UIFROPELAE ] & LTHRELTRY., K
FOMERLICEIL WS, vz MIBMTHRFFEB L2 e o= b
AUN—FEB L OLREDOSZ 5 2 biv, R EE B 5 ETHEERZZ T TV 5,
KEFO/NIEBIEE DS I 2 L—3 a VIS EBN L TR Y 3T 5,

A7 vz hCHFE SN ELIRERIE 2 — ROE = R L X —hLf - MHD = — R KR
BEERFIEAT ORFIE - BBETRENCHEH ST D7l W - LREFENEFZICERL
T,

BEREN 0 B0 BPaEIEk & s L 72 A D T D RIEE K EHMIi T X B,
BERARTED TS TERBRICBIT 2B 2R ey FEHEL, 2%
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EREEE ORI OJLNY R 2 L—v g Ul E LCTREEI LTV 5,

BN TORI B2 &L OEENE L ERICED LN TEY | EFITEHSFMET 5
ZENRTED,

DNA HBIEICBIT 2 T BN Iy R = b— 3 v bW o T BB EVAAFSE © BRI,
Sy EFRELEE . BB AMTEOHEEIC LRV MA TR Y | IR EORENRZ <,
ZINEDOERBETN TN D,

T S B B G IR I RERAY I D LA TR VM CE 5, MD & R U F U 4
DN—Z I K% DNA HBEGITISH L7 L RaFgEE, BUHAERTF~OHEERTH Y |
M CTX 5, BEEAEIFOLZEME LEBICEE L TR, 5% & bHEET XI5
BTHD,

HPET BN 2 FEMRA I S0 L TV D IFZEE IR S LT A A 23 D B 23, ANF-1F
BETIOR D RIFEE TR 2R MR 2 SND 2 L2 WmET D,

e L~V COEBEMRIEFEIFZEN HE 0 L IXAZ T 6Ny, BARDORKFOH
RETR(LICE BT 2 R & | EERAY e or By, RO EEN A% —EHfrsh s b
D LEbns,

HRBFZEDOM T L T —~ DOREICEH L T, EEEI EE TR B S IAATZILFEITE
(TFeyx=r b)) ZFERTLIZEEZHRFTOE LV EERDND,

2L DENTEMAREa— NFEZ2A L TWHOT, Yuv=7 hTHLILZHRET
LS a— FOFMAZBEMIICHED HRXETh 5D, B b HEEFH I3k
<. RFOWFRERTFAEN 2 — RHEOEWHRHEMROBEREICONTHRTE S
LT HILET, V=l FOBRKIIRNRIAD D, FiZ, 77 XA~ IR S
Nlea—REmmice e FHREEAEHEM & T 2EE NV IRWIFEEICEE O
AL ODOEERMAZERMET 2L R0 RFPOERERILICKESBEIRTE
Do —H. RFITIIRREA LS OBBITE D ML TEE DB AEFE L TV D72,
denm 2l C T Y= 7 b ORETRILIC ORI D ATREME S & D,

SYERLEEE L, KT T A~ FHT 7 A~DO X I R0 TirbhTna o, il
TIRERTH D, 73> T PIC DR ~E R LTV | ZEMMANT (AT R fRHT)
DEANHIVERR DM B 2R L2 0 Lo K 9 e, BIZFINBMIED & 58803 T
5 Z LIS %,

7T A< BB OB T —~ & LTHED LIV TWAIEEIZOW T, B2
visibility OB AR ORBITHIRT L2V,

ET N ORELREEIED R LI - THENEMIT 2 2 &6 Bl IR OREEE
ZHtR. £ T THELNTARZ G EIED O 5 7 2 51 5 SR 2 Mk & LT
TN O ERE L T EFICRE TE 2BiF N2 M LS LB NNEEND,

The NSRP fulfils a very important role here and can indeed be regarded as a Centre

of Excellence for numerical simulations; not only in fusion science but also in
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related areas as basic plasma physics, astrophysics, etc. I wonder whether it would
make sense to devote the majority of HPC resources to the main NSRP program,
and a certain percentage to blue skies research. In the NSRP program priorities are
given to those topics that are most important to achieve the goals, while in the
remaining program resources are given to the most interesting scientific proposals.
The NSRP has strong collaborations with universities and institutes as the center
of excellence for fusion plasma simulation. These collaborations cover a broad range
of topics ranging from gyrokinetic simulations to visualization and some outside of
fusion science, such as using molecular dynamic simulations to study DNA damage
by tritium beta-decay, PIC simulations of relativistic jets launched by black holes
and plasma-wall simulations applied to semi-conductor plasma processing. The
collaboration with university comes across as opportunistic in the sense that the
collaborations of mutual interest are pursued rather than a more structured
approach as occurs in the fusion science area. The NSRP also organizes about eight
workshops per year in support of these collaborations.
Yes, in some respects, especially in areas that are directly fusion-related. However,
it was unclear to this reviewer whether the Universities have enough support to be
truly centers of excellence, even though there are scientists at these places who are
highly talented.

The NSRP does seem to commit to the promotion of interdisciplinary
collaboration and research, but better coordination might lead to even greater

impact.

bk, FHMiEE (MG 7 7 A~y ab—rva Y ORERFRILE & LT, R¥E%ED
PREESRILICHIRT S & & biS, BFREE, SR BmMamtEOHEEICTY MA TV D7)
R LT, D TRFHMIT 228640, m<aHMliT 22894, RETHLIN 14 THoT,

(3) EBSAY 7 BTS2 U CL ITER 3HEl - BATE BV S 2 5 O I EE I I ~BEIR L TV 52,
Does the NSRP contribute to international cooperation including ITER, BA

activities, and others through international collaboration activities?

[EIBRA 72 @ HETEE) 408 U C, ITER FHE - BA {EEhSE 2 3 D 72 [ERR W IS RVICEBR L T
BO, FiTxs, (124)

H AR OEMA WS I FTiFZE ' v % — TiX, IFERC(International Fusion Energy
Research Centre) 73347 L T\ % ITER <° BA BIROLEFE2H - THH, I a2 L
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— g N—7 5 IFERC CSC } U8 REC ~DF [l &5 6, [EFRA 22 0F 52 1 ) % it
HTWB, 2, HEE MU~ 27 %L E) (International Tokamak Physics Activity
(ITPA)) 1T & FEMRAYIC S L, ITER 7203 T722 < | JT-60SA RWCk, 727 (hE, #E)
DA R T 7 A~ < 'L TV 2 RITEHI T & 5,

JIFT Bk, At I 2 b—2 g VPR L R Eo BRI . B i
WA FEE (A3) SCPEBIEEERE AR B SEET (ASIPP) % & o H i /) %
FHRITHED TN D, ITER FHE - BATEENC BV CIE, BRI ZC B e (QST)
N SRR THED BT D TFERC FEARIZH LRk E 2 K79 L L biT, &
B I al—va o X — KOV ITER R FERRE & — O E & O O figik
ICRESEB L, MBREREZ2X 2 TW5E, EHIZ, ITPA FREET U vV HFES
AU EMRACHY LA, TTER G - BAIEENZE ML TV 5,

N piEgE e v B =D v 2 — KW TFERC HER A M3 570 L, EBA 2GS
Z-3@ L C, ITER FFE - BATHENCRY L CREMAY R B2 e STl 0 | FEREICH < 7l
THZENTED, o, TV AN T T AW~ Y I AT T 075
A= W BGEET e £ & OEREWH /121X U, Japan-US, Japan-EU, EZl& BEGR 2B
B2 BXKWS (JIFT) FEZOEBEILFEN S BEmRAICEE STl ., @L< [E
B ACEBRL TV D Z S idE < Ml TE B,

N HRGEY 2 —TOIEE), ITPA, IMEG ~DZ %% % 5@ L CEERH I Emk L TV
% LI TE 5, JT-60SA ~DOEETER HIT->TEY | i TE D,

ITER +i#j « BA {&E<° Japan-US, A3 X° post—CUP 2 [EFE4LFRIAFFE A £l L CHB Y, K
XREMEL VD, —FH, BEhla— Rz Lens, EREEDa—RNL7oT
WHELONHEY ROOIFMETH 5, MR 72 KIEB &8 U T < oENza—
R OTE A OfEE %2 FEBAIZED 5 & TH b,

IFERC FEA A IF L U TSR LTV 2 sUEaHlic i35, ITER FHE - BATEEC &
BT —R ATV —T B - ELREE Y R 2 =Yg I —T | ST~
Tl « BEME 7 NV —T%, BB ONFMTE L, v I RT T TIT X~
WIERRFSE T & OW 1%, ARG ) A FICHED TV M Tx 5,

AKTv Y=/ NCRHBINEETRAVF —R T - MDD =2 — RiZ, R o FEFEERIC
BOWTHMAESND L2, ERLEREERE 21D T 5, £/, ITER FHE
RBATEENZ X L CTh, HmEhk - B0 WG « I 2 L— 3 VET VOB
EZl LT AT ERE R LTV 5,

IE3E 7 [E BB TR B O WL 2 Db 2D 5 Z ENEEN D,

HEE OIFEIFE B EA TR Y . 41, MEHldPR~ Y UV FEFELE (CFRS) Lo 7z
BHEAEE 23T D E R ) & BRI O8RS D TA LU,

EESEHEOME L U CEMATHCSE I NS EEZTFM & 2 Lo IR L TZ
Ly,
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JIFT Ol & LT, RFEIZELIERAZIT> T2 sildm < FHili 45, ITER FHE - BA
HENCR VTS, ELfEECEm = R X —hR ik, FAN—FTFXAvETY 7
7 ETRABRERPEONTOW D RIFFHME S LD, 29 LIiEBENIRE —EICR S
NTHY ., 5% ITER FHE « BATEENCOWT ED X 9 A58t - HETHEY flien, &
R 72 SN D N EEPETITRWIES 57,

JIFT B 2B L Tl RETEBR Lica— FOEA%, 7Ya =2 MEECERRL T
WHRITFHI CTE 228, —HTTF —~ B EEM L TWDHEAA R S5, B LW
TR P ORI E 2 AT R E R E TV D O TRV,

Yes, various of the activities within the NSRP program are focused on ITER, ITPA
and BA activities.

The following were noted:

- Director of the NIFS Rokkasho Research Center is serving concurrently as IFERC
Project Leader.

- NSRP members are undertaking collaborative research projects for JT-60SA.

- NSRP members are participating in the ITER/BA activities.

- NSRP contributes to international collaborations with US, EU, China, and Korea.

More specifically, the following are some highlights from this effort:

- Five NSRP members are involved in ITPA topical groups.

- Ion and electron turbulent transport was simulated using GKV of a JT60U
equilibrium.

- MEGA code was used to simulate multiple energetic particle driven MHD
instabilities. This code was also applied to JT60-SA.

- Used EMC3-EIRENE and MIPS to study the divertor footprint in JT-60SA with
RMP field.

- NSRP plays a major role in collaborations with the United States through Joint
Institute for Fusion Theory (JIFT) activities: workshops and exchange of scientists.

- Magnetic reconnection studies have been conducted as part of MRX at PPPL.

- Collaboration on XGS for helical devices. This is a major extension of XGC.

- NSRP promotes collaborations with European institutions on W7-X and TJ-II.
Divertor modeling with Max-Planck and FZ dJulich using EMC3-EIRENE is
performed.

- Collaborations with China and Korea are progressing under the A3 Foresight
Program (EAST energetic particles and divertor modeling, RMP modeling with Y.
Liang has been performed.

There are undoubtedly activities that contribute to ITER and other international

collaboration, but this is one area where greater commitment and financial
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investment will yield greater dividends. The NSRP project seems to benefit by
including codes from other institutions (such as the XGC code from PPPL), but
some sophisticated codes (such as MEGA) could be shared with other institutions

for even greater visibility and impact.

Lk, MR A TEERA 2285158 208 U C, ITERGHE » BATREISE 2 3 0 72 [E R 1 )~
HEKL TV IS LT, b TE<FHMES 22344, m<aMid 2251 04, RHE
LR 24 Tholz,

[4] AMERL

[Human resources development]
FRIZOIEVBWAETY I 2 L—v a VIFRIEEBI Z R T 2 72 DI B EBR AT D
BERUCEBRL TV 253,
Does the NSRP contribute to the development of human resources required for

maintaining high-level simulation research activities toward the future?

AR FRERT: (LT, TRIFR) &£925,). 4 ETBERFEOREN DO KRFRAE
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O
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Ll bz, SRR A I U CRFFEBE A HE L TV D 2 L35l C & 5, ES T,
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TX 5,
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A ED X DT ET 20003 TR <, M2 DRI 22 RIS - T2 i O
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ENFEFTE LT Ry T2V — R 2FRT 5707 T LEFEMBAIICIT 9 /e & OIEE)

-30 -



DHIZAZDETEND L LW EEDbILD,

AR T 7T 4 BT 4 — IR RRIBHAICH D, T AT EF A~ DB L OTGE

DRKTH D, 520N EEZ T TliEed, BOMEEZE LT 2B NLE

ThHY. ZTOLEDITIFIRFE—RIZHOWTAWBILE RS X 5 RIFERENLE TH D,

BUEFEBFIE T 0y =7 SR BENGRELEED (LB ZEZEmD), WANS

YA T AERZMTDRORT VT 4T 4 —%HRAMTHLRPBLY,

WIFRT T 4 DFK a2 A THEL T DD HH LWRATHY | 4. ASEAN Hilgk

S =0y MIEFAZEL L, BMAEMEOREE 2T T ZENEETH D,

WHEA & > 7 OEFE D EABRNZSH D DO TIER W EIRE SN D, Ykt

DA% DRFFERI 236 R 2 X 5121, FEZAIBFFERERE T o 2 BRI S R 5% & D N

R OBRE ) & 70 2 Z L3 HIRE S AL, fRk & AR & 72 NG OS50 N F AL & i

O DD D D TIEIRND,

Many PhD students and post-docs are involved in the simulation projects and since

many projects are carried out in close cooperation with universities, the work is

well embedded in the academia. It is therefore an ideal training ground for young

scientists to get involved in the world of numerical simulations.

The NSRP contributes to the development of human resources required for

maintaining high - level simulation research activities toward the future:

(1) Education programs of Sokendai and of the other graduate schools at Nagoya,
Nagoya Inst. Tech., etc.

(2) Cooperation programs with high schools in science education (Super Science
High

School program)

(3) Sokendai Summer School provides graduate students with opportunities to
experience the most up - to - date research at NIFS

(4) Sokendai Asian Winter School on Simulation Science provides student from
oversees with an opportunity to study leading edge fusion.

The number of students and postdocs is 16. In light of the breadth and potential

impact of this program, this could be increased.

Yes. This seems to be done better in the NSRP than most world programs. Over the

years, NIFS has produced some of the most talented computational physicists in the

world.

Db, BMlEE DEERICh 0 EWKHETY S 2 L—3 3 UIFSRIRE 2 iR+ 5 7= D 1C
VB2 N OBRRICEBRL TWAD 1T LT, D TEmL i i 252834, &< diihd
HMN1 04, iHiT08 24, ¥ THLHN 14 ThHoT,
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[5] FKEHHE

[Future plan]
WFFEDFFRETE L, BEERFIFEDO BIRE RIBEX B R b D L RoTVE M,
. BREBENEFORKREHEORECEMT I D ER-oTNEM,
Is the future research plan suitable for progressing toward the goal of the NSRP?
Does it also contribute to establishing the future plan of the National Institute

for Fusion Science?

INECTHRET ABEET A OZYS M - EAEICBET 282 B RICHED, $fil
FEERIFFEO BIEZ QI 2 TN\OD I/ N—7T L dn— R~y 72 RE L, st
BIETWDLZEIFFHMETE S, (44)

B FIERAF EBLD 72 OFAREREE Z A7 T —T Dnr— K~ v 7 & Jfl =5 5=
BA~OMAELDOBGHAIZEI T 2 e b 7e & FEOREHERE K OB BAEE DR EIZBI L
THRERH D, (44)

R AT ORERENRSRE I AT T, BIEERIFIE Y 7Y =7 PR E & &2 R
L. 7o, WEEFHESREICR A K2R E 72> TRV, @<FHiitE s, (1 04)

B AT TN—T OEELH ARG 72 E ORI 2 RE 2 ED TV 2 ENRLEEND,
(44)

BEEBRIFFEREEZ B L, N2/ —7Ttour— R~y 72K E L TEEL TV
2 RUTFHE T & 5.

REINTNDIEL AT T N—TDu— Ry FIIHETHY, FMiT 22 LN TE
Do

ZHET, ERIE MHD =2— RORIRAIRNIR & & o0 78 i ik = — RO EL % = —
R, JE0 - k72 a— ROBRZE A2 HI, LHD EBR & O e 1 e Mt & 55T,
HET T Lol RO 2 S M AR I T AR A ERICED TE 72, 61T,
WEfE D2 D a— FOFES - AbZBE LT, VAT A&EE2R AT 5 HF5E
AERISE, BEERF L L TCOREL REA R 2 EEICERE  ERSE TV,
Z D44 & LC, LHD OEKFEFIZBRIZ I 2 [FINL ISR O Mg AR K S BR AP i 72 7
0Yx7 NP ERE BT L bl YRERICH LTI 2 b—Ta R
FREZ R T &ZEZ R L CEEZ LRI TE 5,

BT N—TTHRIE LTza— FEHEOHEIE T D, FUEEFBIFEBIC L > T E2 WD F
TITHRFE L2 hiE e 57200, BRI ERPBTRSN TR O T, &FFHER
TENZAREDTE D

BRAY TN—TFDu— RN~y 7 EFEERIFEBA~ORSLOTHMABZPIR I TE
LT At ThsEBbD,

BEERIFORKBEELZ, EMAFORFHIUSHT L2 & & LT\ Z LIkt & ik
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YIalb—va CONMEMT 2RI 5 L. £, BREAIFICRIT 584
EWVS DR, b\<o7§>@%§? (7—~) IT®TL, ENENICEAL THEL LV E
BRETRETHD, HANIZIE, B FEHmN) ITELL, EENR THEEZ RS L
NUCETUI2b—TayOMEER ESEDLZEEHEL LW, £EF20K
ENrbmWHELZ x5, Fo, FEHIHWD LW BRI R 22 LTH, 7
RIEICIZ S - L4 FIFA_EHEL LW B 2IE., MR TLE0o#ESH L, Sk
N TN D A — AN R L TS ZRWBANEZY) | s LTo
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IEKRT) L LTHMTDDOMNIEL DR—AT T 4 TN D, TDOEEMED LT
AR BB 5 XETh D,
hwvﬁ?ﬁHﬂ@ﬁ%ﬁ%%@ﬁ%%ﬁmﬁmtﬁiﬁaU%4wwﬁ4y%f%
D03, FEREFEIZBWNT, NUBVFAELEMHB LR, BEERFME T 1y
=7 DB NNV BVIFERH DM, o— R~y ZICHEFHENFEET S, Bl E
JETIZRIT D D-THEBr (20 2 14) < ITER OZBREEFRR (203 54F) 2LV E
LtH%ﬁ@\%®%%ﬁ%%%_Avﬁwm@%M77xv®ﬁi%E%¢t@®
FRSMEIREE T T A~ FENT IS & 70 D a— REEBIRE & FLIE 2 72 Rk 2 f < R &
TRV, Fo, HIEEEILEMERER CIADEINL 2 B L TV D 23, WX & Offi7e
BRSO HVIFIZEB W TREIREE Y 7 A~ % ED X D ICEBL L, HlEMERFT 20, &
HELE N E DT O DEMFARIZE I T L T < DB AR TH 5,

FEREIENIZR L Tl ~ Y I ARETIR ORIz m T 7 mat 2 o Tk | AN
— X E TR RBEICKT A EMR b A0, ABETET U Ialb—ra VIO
R RIS DR N 2 5 Z L RIRCTE B,
RINTVWDEEH AT TNV—TDu— R~y FIHETHY , FHMETE 5,
BURIZEI U TRk & 2B AN e SHL, 1ZEAEOEBIZEL T, ELHTEY
< FHITE %,

Ta Y O 3BT IEREHR S RE SN TV D LRI TE 5,
TR ab—2DT v T T L— RELTH e WHEORKEE & LT, G
HFOFERFHE OREICHIK L TV D &b s,

A7vy =7 MTRHF SN 2 — FOTEAPRMIFE OREITIE R AR AR E 72 o
THEY ., WHEFHE~OEBIZEHD Iy,

KA ORERETEOFEICIT T, 3 2 b—3a e s LB ERRmnrge
TaYel MRREEEE R L 0D AIEE i D,
HWHIZR b DL 72T D, BRHIRICHEZD  BEIELZRNE 53T A K< EHRFH
EREALDOIITE A | R AT RIROFERE R 2 748 2 D>Oflkke L T\ %, BARBYZ2 BT
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FeHEEL 7T 0 REY a VIRTEIOREAMET, FRCREDSEFEBRREICEASND E 2
AWKENDT, G HLEHLVREE 2D 5 5725508, WYNEIEZ N 2 >
FERHEIAHEE SN TR Y, FERIC bR E L7 a Y =7 MEER TOND O L
FE D, PDCAY A 7 WA EAS S REIGHHRZE /N SEUNEEL, £V X EEHEER
RO E BT oD Z L2 HRF Lo,

LHD D E /K 38 FEBR I 36 1T 2 RN R O i BN A S BRI E 7 0 & = 7 b 3R
H7e BBk E BT & & bIT, YEERICH L TU 2 b—ya UNEIEE R &E %
RI-LTCERZEFELSIHMETE 5,

Pk a R X 72 7V —T"DIE Y 5 (WHEOHERIZ XV Feili 72 7 v — TSR B~ %
78 Zp L X0 SRS e EE A IR D,

KT N—T DIFENZ O W TIEEMR R A 72 STV D LFHMIiTE 573, /£ 27—
W OHEEEIZ OV TR RGN & 5 & L& Bbh b,

ATy 22 M 7 NV — 7 BRIV —hi B L — T Bk« SRS 2
N—T AT T A<k 7 N—"T PSITN—TI 8 ZNEND T NN—T DRk
BT L <HETENTWD D L Bbh DA, BT L — T HOAHIR G %2 £ D X
INTHED , Bl 72WHe B 2 Al LT O, A% OMEEE X bihvd, LHDERE
X, ARG, LT, BESECAT Bl LS m ARG OB S &\ o TR R HE O
RENEDHNTEY, 5%, ER7o T =7 N OBEEREERZEEND,

W EE 6 BEOH 2 MMM RES TOBRZ B &, %< OFZEREN Y] LT
EITL, KX AT ITA—TOfEEI0 DTy =7 hOLIIZZITWMbLN5, & 3HH
MEtEICH D TEER) & TRk LnwHr 7 vy boFmEoF T, 7my=e
7 MR &2 X ORE AR ER L oORREE 2 L TS L X,

22 TE O PEREE ARG & RE T, A OREREHR O R EICE T 5
HLOLEZDLH, WHFHEORNC 6 IO 2% MHERH Y, Zhb a0 A
WFOFEREHE &5 2L, BT Lo Ha7R5HEICR > TWRNO TIEZRyWin s Bbn
%, #%HEEHETIE, LHD, JT-60SATHEHEIEME L CTHFEZIE L., EMREES 77 X
~EFEBL, @R T T X~ OEFEHERHC L E R LHOMN 2 BT S B L T\ 5,
il 2 >3 — RBEF, WD O—HIZiE, M~ 7 ERFGERLEORKRICE5=a2—FD
RRFEZR EDREN TN D, HkGHE O KX 22 HIECTH 5 @lEiE Y 7 X~ O #HERE
[CMBEIRFBROMESLIZ B e, B2, ¥R 2 b—y g a— RORFERFE - 28K
AE7R & & W o T BRI 70 B R0, BREHENIC & 5 BUEERIFE 7 1 ¥ = 7 SR ERR
LT D), EWVo ik 2 E O R ROD TIERN D,

RIFALBAL OPRR 72 & A ORREH B O R E IZIFF IR E AR H 2 & BE
ENDN, A%, TR EHEEZEEB LY I 2 b— 3 vy a— RO EHAERN
EEND,

a— ROHAILICE > Ty I a2 b= a v OBEMMEIT B LEL D, Zod, ¥
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EERIFHE T 7= s X2 DBWHIFHEFIEST — Z 0B, G 72 22>
WTh, 22— —DOFMEMEZE Y 72056, HEE 72 BFFEBRFE 2 Mkt L T 5 R b FEl ¢
D, G, AXH TRy T ALV OVI ab—va sl BISIEEEO TR
P, ENEEN R TITEEREMARE LEE TS, ZbE X HiEYE
R & IR IR SN D, R G WHILHD ORI ST 5 R BIEHE 2 3K E T 5
Rl ETWD, 2O, BUEEBRFEMIE T 0 =2 FRFEE L, REIZEEOHREHIC
EFLTWND, KHELEIL, BRETTORICLEE L 5 2HEHETH D Z &
b, %, BUEERFE 0 =7 MRFBERNREEIZ R T E L b, 2a T
TBIHED DIFFERH OREFITR N W IZEE o, Frio, etz e = — Fo%(H &
&bz, WMEERIZT HMADOANY WNVIEEOMRRZ R 570 £ D7 N —T 2 TERk
L. IEWBLENSDEEEIF I Lz~ HVIEBEORSRBZHC L 2 b, 2D L)
IREHRIEDCOE L U CTEEFIEBRIFIIE 7 0 Y = 7 M & BT TV E &0,

In principle yes. The plan is great and the objective is commendable, but following

what I wrote earlier, I would recommend to add a top down approach with the

following steps:

1. A gap analysis: is everything done what needs to be done to achieve the overall
objective of NSRP?

2. Give priority to those topics that are most important ion the achievement of the
overall objectives

3. Define within each subproject clear deliverables (SMART) and milestones, such
that progress can be tracked and remedial actions can be taken in case progress
1s too slow in certain fields.

4. Use the bulk of the resources for prioritised work that contributes to the main
goal of the NSRP program and use the rest (eg 20-30% of the resources) for blue
skies projects in related fields.

The main objective of the NSRP program is very closely aligned with the future

plan of NIF'S as a whole.
The NSRP plans to further advance the field by improving, integrating, and
validating simulation codes with the upgraded Plasma Simulator toward
construction of the Numerical Simulation Reactor which will contribute to
designing a high - performance helical fusion reactor. In support of this plan each
of eight task groups has a roadmap which shows specific tasks to be solved
through domestic, international, and interproject collaborations. This is very
detailed and appears to be a coherent plan. The NSRP directly contributes to
optimized configuration study for the Next Generation System (NGS).

Highlights of more specific major contributions are given below:
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- Optimization of equilibrium for reducing neoclassical and turbulent transport.
The achievement of this would be a major development in our field.

- Turbulence & Zonal flow modeling based on gyro-kinetic simulation

- Comparative study of modular - coils and helical - winding coils type
optimization is important to determine the engineering approach for the next
generation facility.

- Investigation of flexible divertor structures, which is an outstanding issue for
helical systems

- Trial-model-case engineering design will be pursued. Whether or not
engineering constraints will be explicitly incorporated in the optimization was
not addressed but this is a potentially important development. Identification
of engineering limits and boundary conditions.

- Based on the gyokinetic simulation & modeling studies in NSRP, a new
turbulence optimization model (proxy approach) was constructed. Extended
turbulence proxy includes nonlinearity and ZF effects, which is beyond the
conventional linear proxy approaches.

- This proxy approach is now being implementing to the optimizer code (e.g.,
STELLOPT). This is a major development.

- Further improvement and integration of codes by collaboration among task
groups and collaborators from other universities and institutes

- Validations of codes by comparison with experimental results of LHD and other

devices by collaboration with the LHD Project and other institutes.
The progress towards the ambitious goals of the NSRP is very good, and the
future research plan is excellent. Both the NSRP in particular, and NIFS in

general are world-class assets. They should be strongly supported.

VLB, FHIIEE THFFEORE AL, BUESBRIFITZE D BAR 2 BIE X 7@ bl b o L7
STNDDy Fio, BEERENITEIT O R REHE OREICHBRNT 2 b D L 722> TV 570
R LT, o Tm<aHMiT 22844, @m<aMiT 22874, FHMS 220844, %4 TH
LN 1A THoI,
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FIE FHEDOFLHERE

H2EIOR LI ERK O EHIZ B S COfMm 2 IS, fMiOZESEZE LD, 5%0D
BUEFEBRFIE T 0y =7 S OHEEIZET 5185 2k ¥ 2,

[1] FHEDFLH

[1] WroEatiE - & - REOEE

[Development of research plan, system, and environment]

(1) BEERFOBEIZNITca— Ry P2E80HRET a7 MO BIERE LB
ZERtENL. BENCEESITNDA, o, F3HHHEE - PHHELZZITTD
LT, EElICHRE INIZbD Lo TN,

Does the Numerical Simulation Reactor Research Project (NSRP) appropriately
set the goal and plan including the roadmap for construction of the Numerical
Simulation Reactor? Are they properly discussed for accomplishing the third

midterm target and plan?

BEERIFHE T 0 Y7 MIBMAFOEEHE a7 N LT, FH3HPHE
12 IEE O TN E AT D, HEES L TTW D, LD ICRES D~ B R
EIFZE2T T, N~ s BUEERFTE & OG5 - MR BN D . BRA IR 2RI
BWTEHERERHZH-TEY, ERT —XIZESWEET LOERE - BREELEzX 5
Baboiize a2 b Tho, BRIV 2 b—y 3 VROERICHES BIL T
R EE O 2K - RS EOD, 7 r Y=/ hOBEREZHME L, BHOHEE
LFINDORIRICEBRT 2 Z & 2 MIFF L2V,

¥, BEMICOI 23 TH Y . FEERAFIE O MR H T OBE R I b T B AA o
TR er— R~y 72 BRF L, BRI HEE o — ROoFA bz IR e 6
FHRIHGERT 2 AT 5 2 & bMEITA D, Y Ialb—ra UL LTOA /) _—
varwEiBRL, FEENRR) X -y T ERBETIEBREEND,

(2) BB EBEEECHEES - A kiR e~vRr—V A FEEZF D,
WFFEHERARNX, eV FEZTT25 LT, ADITHEEL TV,
Does the research system function appropriately in accomplishing the objectives
of the NSRP with attention to the management of step-by-step progress, research

collaboration, and integration?
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W7~ A NVA =2 ZRE L CEBORESEERZITO L b, N\oDXRT T
N— T ERE LTI - SEALICT I~ 2 — P A 2 MTERY A TV D Al < 3
i CT& 2, FohOTEE 2 & DI LR FRARH 2L L T X 27 T —T i 7~ —
VAV IREAFMT O LICLD . AL X RERBEMEE SN TR Y | B E#RE
Ffo THIEAZHEETE DKM & 72> TV D, o7 m v =7 & o b EIcHED 5
TERY | WFFEHEE AR ITHERE L T\ 5,

7elE Ly R NAT v TR BEHEE T, A Lo mE TIXAENE VWAL H DT
D, AFFREERR MR L R3S, MENEREEERDL L BNETH DL, FAT T
— 7R OEHEEE A (EE L, AREREZATIEA L T, FEORMEN LY —fEa
B S, KB RICER D Z 2R Lo,

(3) LYV EHRERA—N—a L Pa—FDBEALED, FT7AVYI2L—F RUHEE
HRREIL, FFRHE R > CTHEICER S, ARICERA S TND D,
Is the environment of the “Plasma Simulator” system and its related research
appropriately developed and effectively utilized accordingly to the research plan?

Is the installation of a higher performance supercomputer properly planned?

TR 2 b—& LB AR, PFIEEHEICIR o CREUIIE A - BT - M
S, MOWFIARETHEIIERINTWS, "= RU = 7REOA TR, 2—F—X
EBREOY 7 NETOZEFRHG EEL TRV, BERMAMEICB T2 R I a2 —T s
VOB 2 DEN T IERESEE SN TV AL O LM SN D, sk & OILFERFFEE
TEMALT 5 ECORERER L 2>THY, BARADOY I a2 b—3 3 VB3 EOB 4 )ik
FIZBWTH, —EOAMERAN IR S,

T, ¥YIab—ra URIPESBICBT 2BIEERFNE Y v Y = 7 b OGLEMNIT %
XV BAMEIZ L, AFFERHEI OISR & BT 2 BRI AOICHERE L CTIT S WD B D,

[2] #FFERRE

[Research achievements]
TFIR2 a2 b—FEERLEERY I2V—Va VIFREEDDZ LITEY, F3
B EAE - PHIHE CBITZUTOEB IR T, EEMNIZEW LV TRESZ BT
TWD D%
Does the NSRP produce high-level achievements in accordance with international

standards for the following research areas described in the third midterm goal and
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plan by promoting theory and computer simulation research utilizing the Plasma

Simulator?

(1) BUEEBRIFOBE, ERER L OURIC X 52— FOKREEL BEL
Construction of the Numerical Simulation Reactor, Validation and improvement

of simulation codes through comparison to experimental results

BEFEERIFIE 7 m =7 FTHIZERZE L T\ D o — RREEZ R L7t £, &3
a2 b—va UREREERER & ORI LY 2 < OFFERCRPRIN S TR Y | SR bt
FEOERPAOND, ¥YIalb—vara—RFoEElks, —fa— FHoRabbiED
HAL, LIDWIE 7 m Y =7 h~DF 5B b D, HREE L~L THRAIN) TEILIZITZER
IR EFoNTEY, a— FOGEGEMBIERICED 5T,

7720 MEIRWVEBTON TV L83 ITFHE SN D b DD, 452 NBEENETOT
—~ICED HTHEARWELE BEREIZOVWTHBET20ELH A, 5%, BEH
et 72 & OARER) 2B OFRBIZ [T THRE Z ki o 72 X 720,

(2) EEMEFFEROBEETZEOFEWNERIL

Academic systematization of fusion science and related science and engineering

BAEEBRIFIE 7 0 ¥ = 7 NI, 3B - EEEISE YA E T B, B
AR X OB EE 7O FERIICTHF S LTV D ERHMETE D, FRZ., MWL L~L
DRERFEERZE L CTERITERBE LT, BRE - LY 2 —@mCEREBIcBH L, &
HIEEIEZD T DL AUTRSFHITE 5, 2 E LT, WIIEEATWD LFHIisN 5,

W I 2 L—a sl gl b IGET D AN D B VR~ b T ISR AR
FNCFE 2 BB 2 2 & 2 Wi 2, HAabsx B L BEERFEHE T 0 =7 Fo =
— IV ZEDNERERILE bW A D, Z O VEBIZIT TER LN 2T 5,

(3) BUEERBIFHIFET v V=2 FOFENIHR> T, BRITHERREZ LT TWEH,

Are research achievements steadily made according to the plan of the NSRP?

TR ab—F R EORE LIEERAATIEN L, BEERFE T2 s
N EHERET B 72 DT TR DR a2 Lb—3 3 v a— RO L g4 S ErIc )
HEEHIT, HFmYIab—va VIFRICBWTEEZ O EE EF T b, R, 77
A ab—2OEEETCORIAERELS, IRE2Ia=T 4 OHETr Y27 b
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LLTOMRELZRI-L TS, IEREICHONTH, fESICRARTVWETHE - BIEL
THRY, EELMROERNPALOND, FORGHEIC AT 72 EERFHIR Y e/l a—

ROFIFIZOWTH MR B EZ K-> TRY . ZRE TOMRRENEEL>OHH &
P S D,

K, BT n—7 2 LI OERCRE BRI EZR S R oh, ERRE I
v ¥a IR R HEEIRHINZ [ D & 7o 2 AN BREGRE N R E e < e D T e fEiR &
N5, Mo E~O R b I ANKREGRE~ OB 2 5 IR, 7oz s bo
W72 D FE RO T 22 PRSI DO BRI IR T STz,

[3] tFFIA - ELRBFFEOHEE

[Promotion of cooperation and collaboration]

(1) BfRv Iab—a VIREERLE LEXRFEZE L OFHENEDICED N, 7
0¥ xy MIEOHEIZERT 20D ERoTWND D,
Is collaboration research with universities based on theory and simulation

research appropriately promoted? Does it contribute to the progress of the
NSRP?

REOKF L OILFEFREZED . RN G 2 0 0 4 < OHLFEFIEE & 7 0%
EodFEMMIer=ziF AnLd e b, 7T A I 2L —Z U URUy AE gL THAE
DFFEE & OIEF eikam « HHRHEZITV, B - > =2 L—y 3 VB olEMEkicE
THRE, iRy I ab—ra VIR E R Lo R E OSLFEBFZEAEUICED BT
WD EFHETE %,

HLFEFFEALE & L COMAEMOZRENIEETHY . 7Ymy =7 MOHHETINZ T, fil
R, 20 Bricxt U TR 2D FEA R EE 2 R T 5, /2, 7rY=2 MICRES
NI I\NODWIE T N—T ~O IR TE L e & OE BN LFEM b A5 H%EET 5 2 & B3 HH
ThA 9,

(2) BME TSI A~ Ialb—va YV OPBEFRILR & LT, REEDOKERIICE
B9 5 & &bz, DEHESE. ROFMAUIEEOHEEICEY A TS M,
Does the NSRP contribute to enhancing functions of universities and institutes
as the center of excellence for fusion plasma simulation? Does the NSRP

commit to the promotion of interdisciplinary collaboration and research?
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%< DR« WFFEREEE & 08O RFZE S BRI B\ CIL[RIAFFSE 2 ol L TR % EIF T 5,
Fo. BRMAEMFCHE IV I 2 b—rvara— REHWTRETITOILTV B R
JEHEFEMENC BT D L L b, BEE DT —7 v a v T EBE L TRFZEORBRIFIEE
W OWFERE AT DO LIIEEIZ R L THB Y, BE 7T 7 A~y Ial—rva Ok
e & L CRPZEOBEMRIGICEML TV D RSt 5, &5, HENTOX
B B L O DNA BEICRET 2 0 FENIF Y R 2 b—3 g i DS BriEERE
BB G AR OHEME IV FLA TV D LRI T 5,

BRI OREE DO NI R A2 B EEOH 5 FEEEET D700 E LT,
B ~OFEE ) 2 D 5 & & b ICEFEH 22 B 2T O m O ELEE S B HE D D
L2 x2WRT 5,

(3) EBRHRE#EE)AE C T, ITER 3 - BA BBE 2 2O EHEH I ~HERL T2
D3
Does the NSRP contribute to international cooperation including ITER, BA

activities, and others through international collaboration activities?

Ak ). BEKE . BAsE7 +—5 A FEEFEOEERER HFELER N U~ 7 WEE
gy (ITPA) HEEET UV HIRZE~O ERAY 2 B2} O TFERC FHEOE{ T2 18 L T,
ITER G+l « BATEEN DA 72 53, MEIRWEERHICEBRL T 5 L@ <RI TE 2,

—J7. ERE TR SNTENT 2 — FHLERIEES T 25720, EEEEgEEE 2 &
WZIEFIZ LT, MR RIEEN 21T 9 Z EBMEEEZEZ 5D, £, 51D ITER FHHE -
BA {EENZ W CORIRRY R T7 8 « Gl ~DOREMR 22 ' k2 M2,

[4] AMER

[Human resources development]
MRIZOLEYVEWAKETY I 2 b—a VIFREB 2R T 2 - DICBERAMD
BRICEBRL TV 55,
Does the NSRP contribute to the development of human resources required for

maintaining high-level simulation research activities toward the future?

AR RFBER T, 2 i BRFEDRKEN S DRFFBEDZ T ANRLT VT LD,
SSHARER & OEPEZ B U I-HTFAMBERE L HIC, BiosTBEOY I 21— ara—
R % RHEE - SHEAICHRE L TE -2 E TOEKLZBL T, BBATOEFEAZ v 70
B BF, ERNAOEFIEEEDOERICEBRL TWA Z Lidm < HMiTE 5,
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—07. F % U TSR ARG O T AME RSB 3 2 AR 22 BRI O HEEE K V4 & Dilkise
HI7RFER DI DR 2 AR A T NFEHIRSANF LA D D Z LN EFEN D,
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