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By achieving things written below, did we succeed in a academic systematization and
also produce outstanding results that led the world in the field of nuclear fusion science as
well as in the fields like plasma physics and fusion engineering that are the basis of
nuclear fusion science to actualize the fusion energy?

(1) BERSFLTSATEZRETLEEZBELT. T53XATOEHELERSC
EMTERLD,
Did we succeed in enhancing the plasma performance to see through the nuclear fusion
core plasmas?
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HIR, BSOS REMHEII O b & BIEZER L T a2 &, (1
)

During 2004-2007 review period of Mid-Term Plan, the LHD Research Program
succeeded to achieve outstanding experimental results of enhancing plasma performance.
Especially, demonstrated experimental results such as Super Dense Core Plasma with
Internal Diffusion Barrier, Extension of High-beta Regime, Steady-state Operation and
Extension of High-lon Temperature Regime, showed the LHD Plasma Performance
exceed initial target of Mid-Term Goals. (3 44)

Up to now, however, peak performance is achieved only in distinctively different
discharge scenarios. Recommendation: The further development of the device and the
scientific program should try to integrate the different scenarios associated with the above
peak performance values. Only an integrated high-performance discharge scenario will be
able to pave the way to fusion power. (1 44)

(2) BRISFATOBRENEREBBEFD TS XATOEREICHIT-2HHRRE
HHLHZENTEED,
Did we properly carry out the academic scientific research for the comprehensive
understanding of torus plasmas and the actualization of nuclear fusion core plasmas?
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@ KWIHBIEHLIZLNTEXT, L, BRI X~DREHERIIES 2 2
ETERL, FREFEFEDOV FREVWIEEEZLND, (14)

® ~ U TN K DIEHD B RCH d A B WD TR TR LY
L 72D, MI~7 EDOBICBWTRBBERERNH 7=, 5. MU~ 7
ICE D AR EMN T L 2mET D, (14)

O BEEMEMEDOKRINILY . BEAIFOF LTI X~vDEBOYHENEE -7,
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iz, MICIADICBIT 2B LZONE, KB ADAN=ALE taAf LT
7 A~ OAEHBEMRICEINT 2 IR Z2EH L T\ b, 4%, GHEL TS E
KRFHETIZ, XA AN=F2HNTU YA 27U o 7l LT CADIEZ1T
DT, M7 DOHE-REDES TED X175, B UIADDFHI
MeEShE S, ZnooRrbm<FiTtE o, (14)

BN S IVIZEAED 72 BT, PN T A —Z ONEH2FHNN 2 S TR D |
TR 2R T 5, (14)

B ITB OREES TR I~ 7 L OB - ERICEA TS, (14)
Impurity hole ®F RIZELREV, b h~27 EOBEWNVEZHMICL T, BRIKTT X
~ CORMERIE OISR 2T 2 2 L2 W+ 2, (144)

NV E N~ 7 EOEBPMES R oD, 7, N =ar 77 X< ostk
IZHEH S~ IV ERMNCBAC 2O 6D M~ 7 ORI iGD T
W5, TILDDOEPMERERZERT D Z LiX, A V=R LY ICEE AT %
HTL2bo BRSNS, (14)

T T AR ORI IHINATOILTW D0, ALY 7T X~ D3 HR
WL ~O—@OMICNEEND, (14)

JHL 7T X~ OWERIZOW TG « 7 — 2T B ETFHNE ) ITRZ T 6D 0
T, AkoBlbaHF Lz, (14)

(R JVEEE (LHD) BFZE) RS E (CFAk 16 FE~19 1) (%) ]
(28D &, RLT T X~ OEBUTWT T2 FAGE) DT —~EB & L CThiE
DTN TWVWD, WHT —~FERTE ORED LD > TWD Z EITRHEN W
N, BFEERT —~ 2t DW5EE L LT T X~ OFEBUZ IS T F ) %
EOBREEBMLTWDD, £, mEEMNSOH CRKEEA~DT 7 —F %
ED DO THUL, TBRIRT T X~ ORGHIBER ) D 7= OWFE A MR D D
D, M7 EOBEBNOWRCNASBREEICRD EBbhD, (14)

AU B S EE LDOBLE DN B . SR AN Y IV RO~ A b JELED
B5 1A RS R E 2 e L. LHD BARE O WRMIGHE (~Y A A =2 — X Y 1)L -
TANIT I Z—%Emte) ~DORLEZUYHLEDNH D, SDC 2 RFHICE
AU NG E SRR T O =72 2T V) AHEE ORI HIfGF Lz, (14)
One of the outstanding recent experimental highlights on LHD was the discovery of the
internal diffusion barrier. This has led to a breakthrough in super-high density
performance. The results have been sufficiently encouraging to warrant studies of a
helical fusion reactor based on this concept. Other recent LHD experimental highlights
have been the discovery of an impurity hole in the center of the plasma and the
observation of strong toroidal rotation (coincident with high ion temperature). Important
theoretical and experimental work (with international collaboration) on understanding
turbulent transport with zonal flows was carried out in LHD. (3 4)
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[2] [1] 2279 5cH-Y. TRFEEZEET S ENTERLD,
To carry out the perspective [1], did we perform the following?
(1) MEEBEUEFRBEBORR - B2, KEDURZEDDHENTERD,

Did we properly carry out the maintenance and intensification of heating devices as
well as diagnostic devices and the improvement of devices?

® (KT x/L¥—IHE NBl OFFICEFHIRFEE DT, mWFLA T RE D
B A — )V DFE RAZIR DS o 7o, U122 FEETE & 2 a B im0 IZFEHL L
TeWFSE - BRSO ETHY . @m<FHMETX 5, B HATRe ke v N AS
LEENBRIE S, =mEE @A LA EO RFRIMERF 52 vlaEIC L7z, BRIk
7T XA~ ORRE IR & AL 7 T XA~ O EBUZ T TR i e 2 % 2 5 T
FLELTESHITE S, (54)

® LHD OEWIFEAEDIERITIE, PA Y UEELEE ORI A L — — T4
DO FEFIIEHES O ETEREL - L—TF URIEHIOSS ) & & BT, R A ETHH
B 2 EHE R O R B D Z L bR T RETH D, MA T, REY
AL —W =R\ A=V 7 FWEHIS B EE YA R E -9 &
FFCE5H, (14)

® NBIDHE, fFric~v A F -2y 7T Ry MEORIEICEY , HER
EREA LI, Ti OEKRIMAPHEGIER L., 5%ICE > FITFFEITMET 2, (1
4)

® EEARIZEI L CTiX, ¥ NBl O ASE N OFE La | ICRF LT ECRH O
REE R~ D F GBI SN D, £z, XLy FAFNZ L2 8HBEKREO®E
flE LHD Oif#in/ R T A — X JERICH T D R&EREFH5ETH D, (14)

® T X~ EHEN A E O T T A~ ORI T L L T D, MEUZIBWTH
=LA D AP HERIFEZ A LML TR Y . BRImRERT WD, 5%,

TE SN TN D EKFZERIZE T 2 MBCRORRCEMILED) TH 0 | IR
DHEIZFHF G T H L BT D, ZNHORNOLFHMETE S, (14)

® AR L U CIREASHET F/LX —NBI 288 A Sh, mksE R B R
ZAREE Uiz, 7o, FHIMEES L L IR AL —F —Z2 WA A= 7
TWEt 2 BIR. RO TS 253 27200 b L——NE~ L > MEE PR
Lz bidFHh Ttz %, (34)

® EH AHMET R/ —NBI OEFE NI FHEEY OEZZET, A 4 HFANBI D
B IS ST —H K, ICRF 7 > 7 Otk BT E HALIEIR IS - TR D Gl
T& 5%, (14)

® 4S%Y 7T X MEfER A LS5 72O LT MBS OHE5E & FITHFIE 2 HidE
THIO ORISR ORBE R LETH A S, (14)

® HPNDI=, FEAFHIIZ TE 20N, BlE oW S \iRe B 2 5 &AM
OMRBIZITES RE b0 H D, (14)

® During Mid-Term period, the P-NBI system construction and operation contributed very
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much to achieve core plasma performance enhancement, also the ECH Gyrotron
development and ICRH Antenna improvement contributed to enhance understanding of
toroidal plasmas. It is also worth to mention the successful installation and operation
of Charge Exchange Recombination Spectroscopy systems to measure ion temperature
accurately and demonstrate understanding of high ion-temperature modes resulting to
discovery of improved modes. (3 4)

® The necessary detailed design work for a closed helical divertor should be in the focus of
device enhancement, since a (non-local) divertor solution with acceptable heat load is
absolutely inevitable for a future fusion power plant based on the stellarator principle.

(14)

(2) F3ATDEHEILICLDELLGLIVERBOBRALEEZ. BIRAOXE - M
BEMRF - U3 —DEE - BieZARNIEAL, WARBEXRMRELT
HHLHZENTEED,

Did we properly carry out the research to elucidate the physical organization necessary
to improve the plasma performance as a bilateral collaborative research by organically

utilizing devices and equipments of various research institutes, universities, university
research institutes, and research centers?

® MBS [EINF I DML A AR L 0 . KREILFEFRIAMFSEHT & LTD NIFS LSt
DR AIFIER° KT TEE S VT E AR E A « BFFERR S L W A< TEHTE
59707, BWEDOWIEREN T T X~ O EMEREL 0 72 6O 126 B 72 W) B
WOBMRIZFTF LG LTV D R0, WIT KT - ENEET - B X —OWFRICERBR L
TWD R & BOGFMASLFRIEIEANCHEIE L TR Y . FOERILE < FHli S
ho, (34)

R TRIIE R ZED > 27 L Z&1EH L, MBI H A T OME A WFFEDM T4 T
B, BREZET WD, A%, FENEDO S LR 5 B &GRS H % i
FRERNTFERDT D7D D TRBUIETH A 9, B D20 A Z W LTZ0,
(24)

NIFS 1%, ENT' 7 X~WBL Eta 150 A v 1 & LT fed 2 17
LTWb, (14)

ROGAPRILRIAFZE E L C, MO TIERICHED H Z N TE -, 72U, WEksE
DIREAFEIIR S 2 & Tl EREELEMRETREIFREITIZWEEZOND,
(14)

ECH B CIZHIE K & DY v A 1 b i AZOWTORITE O ENFZE - 52 5
NERIZEATNHD, (14)

RSN T, ha A X7 T X~ OREHBERICERKRT 5 & e 5
HoR M~ 7 HEtH ST b, FERNE ERROER M ELT, B ¥ —nkk
BEOWERIZN A, FRCARZRBAMEE S, 2O X ) R ENE TN & At
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Do ZNHDEMNLIITE D, 41, BEEL RIME UL ~EET S 7 b
LTS 26, BOFMASLRIFHED HEME RN &£ D, (14)
FH D53 B CTHBERIREER N TE T2, (14)
10 £ D ITER FERA~D AWEIRZHEFICANLD & &, RFICBITDHT T A~
B« AMEROBRILDOTZOIZ, BRI FEMFFE DI R IT A RIRER & 72> T
W5, BEOEZ —IZBIF LT T XA~ ERILEOFTFE - [HEELEZHY | &K
el DM FRBISIC B W T BRI T T AR OB E BB R2T TR 5720,
(14)
EN O 4 & OWFEHEE & O T MR SL [RS8 % 28 FITHERE L T2 s T
X5, AL, ZhODOMEEBEIIMY 77 AR ETH Y | EREF0%E
Bl BHE ORI T2 R & 9 D W ZEg B & o0 RO [ RESL R 5T & &
HATHY ., KIEFEWIFEO L2 DA RIBRADB AR TH D, (144)
BHMTEIZRZD DT> TS r—AnbantBbns, (14)
For efficiently executing program by utilizing domestic institutions’ capacity, the LHD
Research Program executed extensive collaboration programs with a few different
schemes such as LHD Program Collaboration, Bilateral Coordinated Collaboration, and
General Collaboration Research. It is well organized with more than 157 Facilities with
more than 1,300 experts in nationwide network. Many examples of collaborative research
output were explained during review meeting that showed successfully executed program
performance. (2 4)
Partly yes: It is not at all straightforward to define topics of relevance for LHD that can
be directly addressed on other devices in universities and other research institutions. A
good example is the H-mode research done on Heliotron J at Kyoto-university. Perhaps
more could be done in the area of turbulence research, e.g. with linear laboratory devices
like the one in Kyushu-university, where already collaborative work on plasma-wall
interaction is done. Another positive example is the gyrotron development at
Tsukuba-university, which allows the Japanese academia to maintain and to expand the
know-how in this field. In any case, LHD greatly benefits from the broad and healthy
academic environment provided by the Japanese universities involved in LHD operation.

(14)

[3] BZEESHSHFLUNORAREZLEOEELEVSENSOIY—BOEEZRFT
HEFA - HRAAREBETICED o NT=D., TOLHICRIREZRBET S LN
TERED. Fr. REOHARBRICEFETERD,

Did we properly carry out the inter-operation and collaborative research by obtaining
more active participation from various research fields including the participation of those
researchers who study subjects other than nuclear fusion? Accordingly, did we
successfully prepare the environment? Also, did we successfully contribute to the research
development of universities?
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—RIL[EMFSE, LHD B E 3L FEAFEIC 07 BRI R e o 0 | k722 A4 7D
HRIFICICRIE TE DV AT ADEEf STz, ZHUSEERVG 23 B 3 oD 73 BRI 4
BT CTHRVAHATE LD THY  NIFS EEMEMNE I 2 =7 1 O L7155
HORREE LTEmLSFHMiTE 5, HEFIH - LEFFEO BE5ITE 4 2 6T Tk
0. BEAEMEORE2EXZE72->TND, ZTOEENRAIZHD Lo>oH DK
PRI D HBE IR TEENIIRE L, @m<iMiTx 5, (54)

R AR ILFEFFEDREIC LY . REORFICBITH T 7 A~EHEORE - H%E
EDT=O DEBRERAZ KRBT 5N TE, B ¥ —%2 GO RFEOHEDHRE
ICRELHFELTWDZ &, EL<iHMlid 5, (24)

RO RIS RIAFZESS LHD FHEFLEBFIED —E8Tlx, KFZHCBT 2980 B 240
DOWelfe & AMBB ICIEFEICHM L TWA Z LidEm <Mt 5, (14)

2 —P—=XF T 4 AOFE, AR T — A T A0 E RS R D
bz tidm<iHMicx 5, (14)

3 DOKFMRZIETHZ EICX Y, REAWDEND OIS ZUET 5 X9
BN L TWDZ LI T 5, (14)

— W AL[EAFZE L OV LHD FHE3ERBFTE O 73 B Clid L EAV A, LRFZES K FE O
FTRBIZHFG L TWDBINBEICRZAIZR>TnD, (14)

RIL7e Loy By & OffF sl S LA | £ - EBEILFEMEILE Ry NY—2
nYx/ N L, ERNOKBE DB LN OIIRENSE TE 5 X 518D T
WHDITFHMECE S, (14)

BRG LS D538 & DI OW T, RIKS 7 XA~DmfE, 87 I v 7 R7e
FE L OBEER ECHRENA LN, —EORHMEIXTE 208, AR E & % 72
BT LWL DOTH D AB LB N EHT TW &z, (14)

[y BPREHEC & 2 PR - [ERRAORFSILE R SR8V T, a2
SDORFFEE & b B D TR I B B O FE[FERH « HFEFESED S TR Y |
Y% & B Tnd, (14)

BRE LA E WD OB 2 BWRT 20 ARBTEN, Tt xiZA A= 7 A
A LD FERFEIIC B T 5 — A A @AM OFIZED AL TE Y, sl e o
HEDOEZ RN TS, (14)

RSB U O E % 6 & O TR EN LD L0 —BOSME & ) Bl
NHIE, REZFLHEFHTITE TV E B s DT, 5% O T % #
LW, (14)

HREIFET —~ NS> TWAH T, ZTORENGEVREEL L THAT
ENTW5D, L, ZNEHA T LHD ORFZER SO 25 2 BiR3 2 O 1L #
Thb, HEMTEEZED LHD TEHONIZAEE TEREA DU OMIEE = 1
EOTMEILNTE ] ORFEEICHEA L TH B, TX D —Eo Sl %45 C I FF
- EEFEZEONCED 5] 72Ol h, ERGast s LTo LHD OpR, B8R
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WRIGE L L COBEMOER, 77 A~PHZRMROER, S bITHRIEWFT
HIRSCRTE, WFZED T T ECRE E B U PR S TR D E L O L RIEV H D
Lk siclEbhs, (14)

It is very encouraging to witness the NIFS and LHD Research Program finds way and
execute interdisciplinary research in various science areas especially in environment,
solar science, astrophysics, as well as life science. (1 4)

The NIFS inter-university collaborations are paying off in terms of fruitful contributions
to the success of the LHD project. One such example is the investigation of the key role
of the edge radial electric field in improved confinement, in collaboration with Tsukuba
University and Kyoto University. (1 44)

A very positive example is the development of cryo-targets for ICF done by the NIFS
cryo group, where the know-how obtained with pellets could be used. Also in the
diagnostics area, there are first joint activities with ILE Osaka, which seem to be very
promising. (144)

[4] COEELLTODEREBZRL-TENTELD, SHIZ, BENLGEENRE - B

BAaLICkY . EFEMICE COE L LTORBEEZR-TCEMNTERLD,
Did we successfully play a role as COE? Moreover, did we also play a role as COE in
a global sense through international collaborative research and contributions?

LHD X RFOLFEFIHIEE L L TEL ORFEENSMEENMMEH L TS, 20

HEHFGED 72 DTN ORFZEE & BB L TV 5, BN CliElL < COE & LT+

T OEFNZH > TND I AT DIV ROMETITH R ORIma A TV D,

ERREOIZIE, HK, HER, B, HEESEOBEERE] 2506 L <, {FEhZ2 et LT

BO., EEMIZSH COE & LTOERHEZREZLTWD, ZNH0E0LE L FHET

&%, (644)

EPNMZBNT, FEXNHRWVCOE EE 25, Ziud, NIFS B PRHUEA U »
MR WL 12 R LTFITHA D, (14)

RDNZEBIZ R L TE 2, EEKESZIE.NIFSORT v v ad b > T

XSO 5RERBEABEETEHOT, MLV, (14)

LHD IZENICB T s EAbEE E LT EST N TEY  LFEMFEZE L TK

LNCBIT AEMAEMIEOERICERR L TWA DX Tx 5, AMNEOIZREE &

BRI OFMW & ikt L. EERBEBAEMREDO Y —F—2 v TR E L T\ D

DIFFHEcx 5, (14)

EHHFGE DB G, Iy COE & L TCOHKEIZ R L CnD EFHlid 5, £,

EREo x VX —8R - EhalhE (A7 7 L—2 &0 126 &5 < LFEE

EENC K-> T, BFREF0Ic, EEER COE & L ToxE Zm@ulici - L Tund,
(14)

%< OFEBEILREMZE, EEBEEORDO L 2> TERY, #EICEOKRE A2 F72 1L T

1)



Wb, LU G, [EEERZ: COE & L ToREZRT-T7-DITid, &WF5EH O
FERRE) 72 [EBREEH . EBRE RS AR AR T, ZDIODOERLIZINLEEND, fi
ZAE NTPA ~DOBMEF T2 WD LTHE Y ITER BNIERIZ A X — | LEBE 725t
G HRD 5N H RO AWIEOFA &L WITL TWD K5 R %% T %,
Fo. EBRSHEA~OZMELLTLEELS RV, HEEREZNENDOZETL
S0 & EER RN A5 2 L AEERR 7 COE 2 RT-THEARRME 2D Z L
ZESFER L QW& 2wy, (14)

® NIFS is the unquestioned center of excellence for helical/stellarator research in the world.
(24)

® The Global COE role of NIFS and LHD is not limited to the helical systems, but rather
all confinement concepts including tokamak. It is worth to note that the leadership in
Asian fusion programs and among helical systems are well recognized and appreciated.

(14)

[56] HABFANLRETELRMRENRELGY Z =D,
Did we successfully function as an origin for the academic scientific transmission that
can also transmit to the research fields other than nuclear fusion?

® KHIBBIRE A N AT Ao~ A 7 v NEEERI 2 EOREOISH, LHD
THAK SN D @EIRT 7 X~ OFIFIH %, LHD T b V7 P R SR o 43 B
SOPEM VIR <M TE 5, (144)

® ~ A Ui HNTEMEIADISHRC, KICHE DM E & OWFFLEEES O Fi 7o 73k
HEFEHL TR, FIRIERSE LTHEH LTS Z EixEm<iMice 5, (1
4)

® (I ~DOEBIZ DR ABOIHIF LR 5 DENE T LED TV 5,
o BT — AL A~ DOFEZIZ 1 2 AN TV D BITEROEZ I E < FHl T & 5,
(14)

® <Ay ~OMALE N— RHTHEIFEE L TWD, 4k, IFIF
RISHZ#HEL WD, Hins 22— 3 VB0V TL, B~ R &
TEE->TEY, BEHAFERNEGELN TS, ZOX IR TiIMETE 5, (1
4)

® LHD Y7 X~&Nie LTRHT AR V7T 7 4 —72 8D TEISHEZX
LG EERITMAOBIBE L TBViMETXx 5, (14)

® LHD A{KOEIRI IR A IR « BT ORI L > THIO THEESNDH H D
ThHO ., TNETICEEOFH OB 2 I3, D D% s
WTHID THNRAA « Fifr e 720 | REREELH 2 TWDHZ LIFFHMI T
%, (14)

® —HONBHITBNT, RWIHEIWRER-TE7, L, ZOZEEK (i
DB ASOFWFEIS) 1T, MO THLWFHTHD, (14)
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LHD DO EBRIEMD AR 72 EHC OB Z G D E TR IR STV DA, FEkET
HZWA TS HICHEANDLEDR DD, Y~ AAT 47 2l TR DN 1
YAThbiiTnd, (14)

77 A= ODAGFITNIEA TZTIZE E 5 2 & 70 < ftho R sak & Otk &
M AR B ORI 2 T 5 Z LR EENRD, (14)
SBROERDENEZWF LIV, (14)

The interdisciplinary collaboration did successfully contribute NIFS and LHD program as
an origin of knowledge transmitted to the variety of science fields. (1 44)

NIFS has been involved with the International Strategy Board/International Cooperation Office and
the Research Cooperation and Liaison Board/Office of the National Institutes for Natural Science in
the NINS activities to establish a basis for international and interdisciplinary research. It would be of
interest to learn more about the LHD International Mutual Experiment project (LIME). (1 44)
Partly yes: It is extremely difficult to make a concise assessment of “spill overs’ from
nuclear fusion research. (1 44)

[6] EFRMISEERTZEDAMDEREITALD.

Did we successfully contribute to the fostering of human resources who would play an
active part in an international situation?

WA IR PR FZTIFNMNEAEFAE L L. ABFE COEBREITRE WV, K
FREAERIT OARIAHRIFE HIER TH 5, K¥EbRA, & FEHOEBESHE~OH
JEHEL S 2 <. EHEREFRBRENE PN TV D EFHMETE 5, (244)

KRB DEE R ORFPLAERH FIFAEE OERESFHEA~OIRESHRIZSE I LTk
V. HEFMREELZEROICIERETCEDAME L TER LIZEFHMITE 5, (24)
BEALZIT AN TREmROBEENEMINTEBY . ZNHITFHMETX 5, (24)
COEf4tE & L TH ML ZEM L, EBRESHSE~OIRE SR BITWVW RN L2
DEHRIZED TWDDIFFHMETE 5, (14)

WERIRN D, RUWMTHERR L CE 72, [ AM O 13, o4t & 2 DIV 2 4
DRESNZ L DL ZANKEVERT, BFERTE L CIT BAF R AFSEEREE 2 V(R F2 (it 5
52 L TEOHRENIRETCWVD, TOEWKT, MO TRIRGAZEMLERL T
XM, TEEMESZIE, NIFSORT U Uy /laboTHiuE, 6725 K
XRBEFELEETEXHDOT, #FLEY, (14)

EANORY:, MEMERTFRERT, A ERT, WEERT, EILIRF L& EEE L
TEY, REBESLTFAEDII « BHEIZHEBLL TWD, Fiz, M7mAkE L
IZBWT, REOE X —Tid, < 0O%E « RERAEDOHIIEEELZ LT\ 5,
EBEHIIZ X, COE HF5E Bl EE 2 W CHES 0 b O TS E 22 P AL TE D |
EEANC H AMBRICEBRL TS, THDENLELFHMETE 5, (14)

BEFRFOANMERICERR L TR BRIZZR I >2o5H 5, LrL, ZIHDAM
BN EREIICIER X 5 AMBERIC O N> TWBNE D NIEE - MIENLE
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ThsHo, o, MMEFTOHBRLIEE DO NBEEERT D L. KF L OEEEL R
LR, ELRIEFOANMBEREZHETS, (14)

R D R & OGN 2 Fppl| e [FF I BFE B OHIE 15 L THAEDHT
NIRSNTEY ., REBETOHEF - MHERNENENSND X0 G2k L T
LDFELZVERTH D, (14)

W 4 FERIFE LS ISE OBIT ZOHBONZERT & LTI LADZR 0 iE> T,
Ehfbind, (14)

[4] & HEEST L2, RCITVIME OB AMERL T v 7T LD, Bk
HIICERY flie 2 EMMETH D,

FIFRLIAMC & RE IS LHD ZAFFED 8 & LIz 2L BASH e O D% O IE
WMLELDLIORL VL ITEBDbNLD, (14)

NIFS DR TIZARWA PRI D Z < PMEB D H D AR A R Th Y 2Rk L7z A3
ANZERIREIZH D & TUTABMEIC RS L Bbnd, (14)

The data of NIFS and LHD Program on the human resource development showed very
successful results. The Ph. D. Graduation results from LHD showed highly recognized
thesis quality and the mixture of foreign students with domestic ones. (1 %)

The number of student researchers at NIFS from associated universities has declined
slightly in the most recent twelve months. The plans of NIFS for enhancing student
mobility by increasing the number of affiliated universities (including foreign
universities) are commendable. (1 44)

Yes: The LIME fund and its successor have contributed to a great deal to the exchange of
researchers between the fusion laboratories world wide. (1 4)

[7] SHEROBWEHEEEDN. F<. FHOBREERICAT-hRAOREZE

REAEE£DEGE-oTLNVSD,

Is our future research plan proper? Especially, is the perspective of the mid-/long-term
plan that was drafted toward the actualization of a desired target value properly taken
into consideration?

HARFFEBROFER, PAXAN—2b7r L, Eied 77 X~ OEmtEa b T 7256
BI723H M D IAE N TV D, BAKRFEEBRCTIIH LIADBEEICH BT 52 &0
HFENTEBY . N INAVREBAF~DRENHZ T L, ZomanrbE<
FHEiCE 5, (64)

5L HIHPHIGHE T O BAEIER SN D RIAZTHY . MBI TH 5, 2 HHHE
EZET COHMLAMBETH Y, FHEICHT 2B HokSn sy, @myT
HbH, (24)

FEEEFIC AT T BB TRz E E T D EBMARRE R L OOH D M T L7z,
(14)

L% DI FE OHESRIZA R K 72 NBI, ECH ZE D NNEAR O i 53 75 SZ I G I 2 6
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LTV, (14)
A% 00 LHD OESRFHEIZEY LTIl & HWrd 5, ITER ~DO7R08 0 4% E
720 THT DT HONTIE, FRERZTIRWESRZ W, (14)
IO 73 Z A — 2 ZERAZ 1) T INEBE A 0D 1 i G 80 F /K S8 SEBRG TN (L B T
Do 72720, ZHETO LHD OFRIZESW T, #Eik BEO T (LFEE)
(THEEZR D, Eo IR OBREIEIL, ZAETIZELNTWD LHD @
77 A= P CIADMERECHI SRR DO FN FUZ L 2 TRNCE SV T D0, (14)
HABEBRDIEED & ZLOFERDINETOLI R TIT 272 < 725, FFlIZ,
7T X~ BEFHAAEHICEET 278 TITEBI O B L L < 72 5728, NIFS
PIZZ 0 B 23D 2 2 PP 0 F2BRE i 22 FHE A9 ICHE X2 TW S DR H D,
(14)
WP LEGE, $RCT7 T oy MR E RESHEES T LERH YV Z O 2>
KDHZLENHEETHD, (14)
S OWFEFTEIZ OV TR, MR RANY IV RaI =T 0 LOEEZRD D
&L BT, HKRERIEROBAM A RGHIE L TR FFEE b &2 2 Toi#m D
EMEEZ LTaRLYY, (14)
The provided mid-/longer- term plan is very clearly positioned to lead fusion research
program in the international scene. (1 44)
Future experimental plans call for (1) facility upgrades to LHD, including additional
heating power, and (2) deuterium experiments. Both directions are appropriate in view of
the impressive results achieved in LHD so far. (2 44)
The final design and development of the closed helical divertor should be started as soon
as possible. It is not necessary to wait with the installation of a closed helical divertor
until the clearance for Deuterium operation has been obtained. A closed, heavily pumped
helical divertor will be in general of great benefit for LHD operation and performance, as
the (pumped) local island divertor has impressively demonstrated already. More
ECRH/ICRH heating power would be useful, too, especially for the necessary
development of high-power steady-state operation. Finally, the different discharge
scenarios should be integrated in order to achieve the different figures of merit
simultaneously in the same plasma. (1 44)

[8] LEBRICEITONTLSIDZERE. T 16 FEDSNEFE THEHASINE

FIRIZDOWTEYITHIE L=,
Besides the above described perspectives, did we properly resolve the issues pointed out
in the 2004 Peer Review?

(1) T—IYDHREPLEDEDFFBUITHo1=h, FIZ, EERICEHL T, Fi&

RUHRARENERZEZ. LYBWRTLIZHEESIERZENTERN,
Ff=. ITER~ADFENABELZT—IEZRERL =D,

Were the selection of research themes and the research procedures proper? Especially
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for the experiments, were the opinions of the NIFS staff and collaborative researchers
heard to improve the system? Also, Did we select such research themes that clearly define
the contribution to ITER?

LHD EREFHEDOHIZBW TSN LRINIIEE LG 2 X 2 =7 4 & DOm0y /2
SN THINTED LN TWDLDOIFFHITE 5, £/, T —~DOREICEAL T
HHEBINE L TT — v HOEREZITV 2N HRRMICHED T D DITRHME T X 5,
(64)

LHD ZEBREaE 4 P LB RHI A IR o T s 2 & idm < FHE T
&%, (14)

Web % T & J7- O 78 LT - WFSEN B 2 A L7220 b T, (14)
HRFIEE OSEN LD 2L hoTz, (14)

T ORERZOED S idkin T 2 EZARITHNER LMDV SENR RS
iz, (14)

MEBRICBAL T, FTEROHEMEEOERZME, LRV AT AIHRE
SELZENTELD] EWVIRMIIK L TIE, REBEOH L S13H D25, i
FIOFLHFHND EORESGE LIZODPDRRL Bbholz, (14)

ITER ~HERTE 27—~ & LT, 3H, Bim, PACIADR EOMFRIE hr A Z v
TIAXAOHRIZERT A DOTHD, ZORNPLFLEL TS, (14)

ITER ~O%F5IZE L TIE, ITPAJEEIE Y 7 LCHIEER T —~vZBELTEY
HENEEB L TRV FHMh T %, (14)

ITER ~DFGIZB L L, @ERISHEbNTND Lilid o, (14)
ITER & OEHEEAD TR A% FEICL VML EIND EHFF SN D, KFEE B
N~ 7 2RET D IAEA & DAk LD LD MEZ 7k LoD, A FIC ITER
HEZEDTWD LR END, (14)

GBS BIZITER ~OFEN LY BRI Z ENEEND, (14)

ITER ~DHE 722 2 FEMHI 72 F 52 LAz, (144)

ITER ~DFLIZHOWTIL, FHROZEFIZH D O, Eilk L1l E 2 MZ 7220,
(14)

FRkEE & L CoED FITAHA, ITER ~OFSIIRmM, Lo X0, LHD @
== 3 EBEZNE ITER ~OFLITL LARBIZENTRY, (14)

In the review documents, there are clear explanation for the LHD experimental group
formation, flow of execution of experimental program and flow of preparation of LHD
experiment. This showed much improvement of selection mechanism of research theme
and research procedure over last review period. (1 %)

LHD contributions to ITPA are important because it is very useful to compare tokamak
and helical/stellarator results. (2 4)

It must be noted that stellarators form a viable alternative to the tokamak concept; ITER
is still an experiment and high-technology research needs concept varieties. In that sense,
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the stellarator has an important meaning on its own. (1 44)

(2) B T—2@BWCEALTE, BR->Sal—>artnEigZEEHns
ElIckY, BENETYITTERD, BIZ, MOV LEOEREZRILTH &
I2&Y. BXEICETI3RKR IS ATOERARDO DL LY Fi=h,

As for the theory and data analysis, did we successfully improve the collective strength
by intensifying the collaboration with theory and simulation groups? Furthermore, did
we successfully work as the center for the torus plasma theory research in Japan by
intensifying the collaboration with the tokamak?

® G - T —HMMNTICBEHL I, B v al—valrtoEEELRDDL I LI
LV, IDB 2 COMHEEAEMRHT L E L BT, heA XNV T T XvDREHE
fit L LHD O@EMERELICHR L, A N2 T v 7 TEz L ELiMET&E 5, (24)
TR bhs, (14)

WENDOT v FE, mEAIZERSINODOH D, LL, BIRT T X~DiREHE
FRIZOWTIHHRDOENLORH Y, M~ 7 LOEEELED, 5hDI L5
BIZHIRFE LV, (14)

Vo b—ya VRMEIFRE ORBEIC L D IRH A EE L2 IR TE S, B
BIMNT 7 Ll b 90 LI 272 0 ERHMlTE 220, (144)

N~ L OEELZRILT 52 L2k TAEICBITHRIRT 7 X~ OB
OFE LR VG-I TE 5, 4%, slEMEIBPEICKBIT LR T 7 X<
OHFEFFEOFEZ L L CTHITIFEERZRBEL T Z 2R LY, (24)
NIFS OB EGIFZEN Y I 2 L—2 a VIR D GO mEWOBERZ LT, s E O
AMFZEDO T TH L Z LITHEW RV, 5%, ~U LV ROFHIE L TOES &
Wik D BROKEE I B, mA A U IREOM UIADBEE — FNROREE T T XA+
DOWNEBIEHFEEE ORFEM N2 B L C, KV —J8 LHD EBR~D%F 5% LT\
&7V, (14)

Vab—va VR ORI L 2 2 TOMEIE e A ST T X~ O
IZRKRE<SEIRLTWD, EEAEORR LT, B~k LT 5058 S i S
NTWb, hagXLT I AvHEOHRE Lo Tnd, BTt L T&E 7,
(14)

Alfven eigegn mode ~D ¥ I = L — 3 VELTOL, FEiR L oE#ELHEE D OO
Ho, (14)

N~ 7 & O GEUICKHE LTS EFHIiT 5, (14)

SBEDICIN I~ LoEEERRILT A5 Z EREEND, (14)

B & OB IR TH D, — 5 M~ 7 HERLENE S 25, LHD 21
TN BEWRER A EDLOOHLHE. Lot AAROMAEMZ FELTEW, (14)
N~ 27 RO HHEATND & R X 7225, NIFS (ZEIZ LHD & BfE L 724
ZETER T 7 A~ ORI RO & 72X L VO TR WD, (144)
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® FEHMTJEICRB VT MU ~7 L OEHICE L Tid, BERMZRECR (F%) HNARIAT
b, (14)

® The collaboration efforts of the Theory and Data Analysis Division with the Department
of Simulation Science, with the LHD experimental program, and with tokamak research
have all been enhanced during the past four years. (2 4)

® The NIFS staff is extensively trained on LHD and will be ready to play an important role
in the later exploitation of ITER. (1 4)

(3) FHAIMSROBRSL, ITER IZHBERAFRELG EEFTAMBLEEFICANL, A
NORRELEHELTFYLOITERED,

Did we strive to develop diagnostic devices including such advanced diagnostic devices
that might be applicable to ITER while collaborating with researchers in and outside of
NIFS?

® ITER |2 %3 H Al RE 72 SE G HAI #s © EFIZ A AL, FrNAL OWFSEE & s U CEHA
IR OBR 2B FEICED TBVIMicE 5, (24)

® I EEMRIL —F—DBF Y. LHD O EMaE 721 T2 < ITER ~DOE b
R LB AT X D, 2D Z EITEWEIZE L~LOMERFIC L EE Th

%o (144)
® [RIERITIEHDNFHETE 5, HARERPEHITNITSOILERT D EEbh
5, (144)

® DD FEBR% L, THOATYH ITER & DO FHIZREH T - RRBR DO EEAIZ BN 2 51 Tk
ZBRHT DI DICHRARE BRI END, (14)

® TN OAFZEE MBEERIAIZ LA T MBI oM EIcBHTE TRy, @y
IS LTWA LD, (14)

® Wi TIEH DA, TR L — W —FHAEA 23T ITER (2% 3t I RE
72 e E G IR &5 O HEAF 5T 75)??39?@“(?5@\ —TEDFHMIEITE LR, oLk R
TT 4 v 7RO MAENRSE L BbnS, (14)

® EIERETUMELREHAIS Cotton-Mouton T OBRFICIN A5 — I 7 — NFF%ES
b ZDORRIZBET 2AFERAF 72 ERED STV DR, SRITEITKE 0725
WNAADOIFTEE & O X AR EN EENR D, (14)

® I[TER O FER T = — X THEH D TiEDOFHIES & @ik ALAIAHR AT ¥ 2 —)b
bEV OOH D, AAROHYFHEIROEHEEZEEZ T, Fy LI 7 Tho
FEERITER IR S 9 2EHER DR - BAREIBOKRENMLE L Bbihvs, (1
)

° %%ET%FER%L®L@i%6&ﬁKt# 1LY NIFS 13312 LHD o iEfE

W E CHE T T=OOEMBAB TIMEINLOIXETHAH, (14)

° :mu%%nERafﬁbﬁTﬂiﬁ%&ﬂoh%&w$®ﬁﬁﬁ%%ﬁﬁbf

BV, B2 5MEEE T, ITER (T H rTREZ2 FHAIZR DB 72 EARLEE T,
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LHD Ml DiE A28 5> > TIE LW, (144)

There are documented results of short wavelength laser diagnostics for ITER, and study
of changing optical properties of retroreflector in ITER-like environment. These efforts
are very encouraging for the ITER diagnostics preparation by providing LHD groups
expertise and experience. (1 44)

A new two-color far-infrared interferometer was developed for use on LHD (and possibly
on ITER). In collaboration with Kyushu University, NIFS has proposed a polarimeter
system for ITER. (1 44)

Diagnostics development, the physics of three-dimensional toroidal systems, research on
turbulence and transport; these research and development areas of NIFS will make a
contribution to the international ITER project. (1 4)
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NHBWIERIEEZ b H, 200 MR OEERZRMEE 245 2 & i3 T
LUy,

IIH 00X, WL (BEE (hierarchy)) & BERICBI LA BT &S,
ERR 2B COADREGRET VAMEET 5 2 L, v/ n L 17 u R 2 RE
T2 LicfliZzbion L, WY AT 4 v 7 RETANLHHRMMHEEE W32
i, B A e L Cld LB T 2 0ER S D, L LlEE T 7 X~ Tl kL
F L ULD I 7 a REEN A YD~ 7 vallhln b fx g oEaER (ERE
%) (\CEBECHRET 28 xR A D = X BT - B L, BB OSHiIAEEL < (1
BRIZ) LTW5, Z207bic, BROMRATHEbATEZ (K0 Zh) OFENME
T 5 WAL CEEM: & B RO R ISR, EX L T DI R
Ralb—va YOREENBEINDDTH L0, ZWEE HON ) Z LIi3HdiEy 3
alb—va s illo THHEERRETH D, TNETOHEI I 2 b—a 0% B
BAEIWE LR T AL AHET LT ZAMELTITY b DT LR NS TH D,
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e OREIZEE Y R = b—2 a YO FRETHEG DI, BE I 21— a o
5 & BARICEH S B Rk b b,

ERAFFEFZERT (NIFS) O3 2 2 L—3 3 VIR 1L, 77 XA~ IcBit 5 (@)
DR % AR 2 T AN OB R 21T > T\ b, 2 9 LIHFgEIL, KLt
BT T AT ORFEN 2 TTIMEE SO D WD | AR a2 =7 1 1Z
o T b EEARMBEICE LY i b O TH D LIRS, AR Mho
BN 2B e wm L, BIFEEIRERICEIRT 25D THH 5,

HBBEONRLES

NIFS L. ZDRGREENS 77 A~ B I 28y R 2L —y a VO EE A
o, R E by T UL ORI R A A L CE T, £ OIEENTE
BRAICE < FHIES T B, 48 NIFS O3 S = L33 WRFSEAS & 0 RARAY 2k
o THRETHIEZW LT, Fak 19 FEIC, Bfm - v Iab—a Uik
H—LEHER - ER ARy N~ X —% U 2 b—y g VYRR G T D
FHAR LR 23T AL T2, Z O SHR X BZ A i FE i O Eha L OYNIFS 1I2381F % LHD
FEED HR LWERICHIGTE D 6H 2882 L5 L7560 TH D, FIFIC, Kpdt
[FIFI RS T & 5 NIFS 1%, B 0B IC 31T 2 A% COE & LT, RFE&EDHF
FHE DT> TV Dbk 72 RN R T DAEHI R & e 2 ZE bH-o TS, T2k %
X ITER X° BA & W\ o = EEELFEI RIS W TEBE OIS N KRN D HikE 5 5
72O, [RIRFZEER SRR 7215 BN 24T 5 & L ICHIFE N EEE > T D, 2k 5 2pgich
ISR DT, ¥R 2 b—3a URPEFIEERICIE, LHD - G LA T I 2 b —
va URFER, FiE Y R 2 L—3 3 UFIER. KON FTFEE 2 — D =R DS
Bz,

LHD - BZ5PA CIAD v X = b—3 g UAFEROMFZE BRI, BRIRFRHESGEA UiA DL
G 77 X~ O CiIAOWBLOMI L IKR(LTH 5, EINHORTE L OLFEZEZ
TN S, LHD » WM LAY I aLb—yarFade s AL, 344 T
WMTELYIalb—aryZABELT BEEVIAAY I 2L —r 3 ET L) O
HEHDTND, Fl2, V2 b— 3 VEERO RS ICBIE U 72 (AR BLFEHFSE &
AWFFERE PLICHEES LTV 5,

Bk R 2 L— a3 VISR OB BRI, R A B2 INORE D B IR X 728
T TAYEO T T 4T ERBT A ETH D, BARMICIR, V——Eaa
DLPEEIRE N OEHEM 77 A<+ - >DyIalb—yary7ad=/ b
HEEE L TV D,

N FTFgE Y o 2 —DRENT, FINFE DL 5 ITER KON BA & O & Hek
THZETHD, EIERAHEECR v b U — 7 HiilsE o SRR R 2D T\ 5,

FA 16~19 FEDFRASR
NIFS D2 3 = L=y 2 URFGE# T, FINOBERIILH & KR RO KE5O
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ERairstE . S OIZIImE 7 7 A~ ICBET 5 ENA ORI E OM%EE & %
m72 Ay N =27 2R L. < ODBHERERZDH T TND, &0 DITLLTFORE
IXFEICMT 5,

LHD - BB UiAD Y I al—rarruav=7 PO, (BEEEYALY I 21
—ayETIN) ORERERDET IV (AT T A OE#EREET VLK OEET L)
IZOWTEHRT VT Y ALK Na— RO EAT, EEFRE T /L Tid, MR
BB EARAOREE (FRIRFTR &) BDIERESND A = XL EMREWHNTIZDIT, @k
Vv A nilBERi 7 7 Y 7 a— FARESNZ, ZhaHvnicyialb—a il
Lo T, HRRIEDELIRER L Z IR 2 Z L AR E N, T D 3 R ITHEBENAR AN 2 5%
MTCE DL Do, WERET VI, @R X —h 7 OEBGR IR B fE S 4,
TFTR ZDOEBREREN T~V =7 TEDH L VVTEE L, SOICEEY 7 X~
Dy Iab—rarzBEL, 3RERRESGEN~DYILRE, KT 7 XA~vET L
~OPLIE, F LOWEUE /A RBEFE (SRR EE) OBFRNED G Tnb, )
BBYELIE & AR DO AAERIC L > TERBARLEMN R Z 5 2 L 2R Lo 2 &I,
B g sl A B G D LRI 7 i) & W 2 D

L—HF—EasIal—yarravay ML, mlakFRIC X 5 EBREE
FIREX (Fast Ignition Realization EXperiment) Zx%}5 & L7258 TH 0 | Fpk 17 £ 5
ROKKS:, B KT, TWUNKRSE, EE RN R E ORFRIAFIEIC L - T, i - ik =
— R, MEREIRAfa— R, RO T v h—T T 7 a— ROEREHAET 5 Fast
Ignition Integrated Interconnecting code (FI?)DBi¥ %247 > TV 5. AT I 2L —a v
2L D, L=V —BRHORERYICH —7 > b OFaiE sk 15 TR A e84 o5& E 2 £
T=Loob b,

BHME TS A=y al—varFad=s MIBWTIL, T « RIEwHE0W
BRI L TR - a2 R~ O R 2 B Lo KB I 2 L— g &
WHFERT O TV D, BEARRRBSGEE L LK O X 7 v 72 &) 256G 3 2 MUY
IRPEE RS Th DMK BRI HOWT, BRERR o — N2 -3
2 L—a UBMThIL, AL DA D A A OFEEIRBH O N S, ST X
~WWEMAEMEAEE T, HFEhFEy I alb—YarFEEZHWES 9720 LR
FIKFEFRA L OMAEMERC, bifa— Nk 2@mEEER (Ta7) oE#H v = b
—a VR EOF LW BRI o0 B D,

N—=F VT U7 4 (VR) IZET LR TIZ, *y FY—2ZFIHIZE D VR
EEM OB, VR EEBIEY I 2 L —2 a3 VOMEREORE, VR & - 7% 2
BEORE, VR # WG 2 2 Lb—3 3 USROS AT b, LHD EZesss
NOBFEDA A =2V VR-LHD £ 7V OER 2 E0M T T\ 5,

INDDOMFRMREIT, T2 —a Ve E (a2l —va B & LTHE
MLEIETAEVEEEZ LD, (BE) & B AERNeaREE U CERMICED AT
LI oTHELNELDOTHD, LA, BWHIEZ ZEHR TESICEK S
DHOTIEARW, NIFS DY R = L—3 3 URFEE IR, TS 2 EICRZ0ET
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—< L LTI A, BEMEE —RIMEE Lo T28T7e i) AT XKEHLTWD,
K7a vzl hOFH R BESCE— R~y I LB o BFERERELE LI,
E %2 DRFFEE N ENENDT —~E20bIET7A 7V =27 L L TFr L VLl
XD EL DT, FEHLVEBNSTZUVHEZ ) LWL o2, 29
L7z opkikiz, NIFS (2, HEBTiEien, EnSiktts b ol n 7 47
VTAT AR EZ DI LICRESEBRRL TN,
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3. 2 IRHA D

[1] Y2al—YavHREEDDILICKS T, BRETSIATHALAHDOY
BEHERARVEOGARIL, BEICBKMEHREXASERPRL L TOHEH M
DHZOERFICEVT, HRICERT-ZMERNH S =D,

By carrying out the simulation research, did we successfully elucidate and systematize
the physical mechanism of a nuclear fusion plasma confinement? Besides, did we make
such academic scientific achievements that foreran the world in the search for complex
science as a basic research that supports nuclear fusion research?

® EEMRMEMUIAD T T XA<IZH#H T 5 mrEERER A FIELZBE L, IRE
HEEA S T2 BT ELIRESE O E = L X —hl - mMHDAR EAEA s E T S F L
WEERZ T TRy, AL E<EMishiTng, (94)

@ M Ial—arhd, [vIalb—yalB{e LIl LWEERE LT
FENL S X 9 &9 BAEY 7 AR 2 N CCHERAY 72 R 2212 B fLA TV D, Z D
ZeEm<EHMm LIz, (240)

® NIFSOY I o b —3 g AR, EERMICHEWER SRV TR EZ AL TR,
MBAOFERmE B> Ty 2 b—y g VHITOBIRICERY A TV 5, BEfRM 7
T LT, THEtE) NEEREEREZ L OBEEAREL, TN ENOME
BDRER IRAENOIISE - B EIT> TS, ZNHOEDmRLE ., Tt b
R~ HR VAT TIEE BT 572 BIR. F OBERITREER 2 2B 0y B
TISHEN D E B2 LD L7225 LSS, (44)

@ ~UHINLNFZEFLELEIRTEYI 22—y a T, HRE2 U —RFLTw
5o I TR TLHARTE « 22— NiEE | ITER ~OFH G2 HEIZWILT R
~ 7S T 52 EER RS, (24)

® RN EMIITE X 2 B M & L COBEHEMEOREOERFICEA L T, BFED
HHERE TH D KRR SV Tim iR ag O M) B 2 ] & 28 (C
L7z I EICfEd 5, UL, Predictive Simulation &5 88 T, EICHR
ZAET LSRR E I LWL DO TH D, (44)

® L —HW—ERameta—RE2—Fy MEGHIAIHTE 2 KEIZETROZF
ITRFEICET 5, (244)

o L — VKB IcBITA Ly hT 7L —3 g VIBROMZEREE, SEO
NIFS 5L L CRHMEL CRWOAE I DI ARHELE EDL I 22520 TL X 9
(Z OFRFHNZ BT 25O « EXDBAICOWTIIANE ST NREW
OMbAanETEALN), (14)

® JEMJEMHDY I = L—3 g UHFSRIE IR ERGRATE & b BHE L2 S BT E DAL
REFT VDL, YESTFOMRANEINZZET L L HIC, TR LX—
MHD-=CEL IR A28 & &8 HE 2 X 0 722 28 HAFZED J7 1 Z @ U1 e o 5 B
DA 5, NBFRZFTEIC LoMHDIEE = — RBZ XL RF AR o B &%
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L Lk e LCRlicx 5, (14)

L/ MHDDO LM E © X = L — 3 = M2 W U 7 S EBhGa € 7 VO EARME
HEMEMHDE T M XD KIS R 2 L— a3 VO RfTiFgE L L CThEESIT &
. FTEDHREZET TWD, —T7, ZRIEIEIZHRRERNIEEL T L &b
[ZERRR O B IR Z & | RFZE P ODICFABEOFENER L TND Z R %
ZELT, 7uy=7 hOPRTORIELALES T ZMMEICT D & &b, REE
E ORI 7 2D TV R & o, (140)

JEiN 7T A= 13RO B 2 Pl =— 7 TRTAVRIFIENER L TV 5,
SN & DEHEICEH E A B W CEEITEY Th D, (148)

A2 — NI e Y= 7 MEEOBLED HAFFERT A ORI E Y KT RS
ThY, " JBORENLEND, EEHRYEBILOMANGELS TV 4D
wik~EFEL WS Z eSS, (24)

Ly PO ELEZTD AN I 2 b— g URFZRICE L T, Rt S irse
T XA D IR R a5 CTH U RN D o 7o 2 & A m < FHii L7z
WV, LNLARDRS, LHDIZB T 5 by FOARASHERS, FiIZB T 5~ by
FAFICIZELZERL TRVWOT, 5%OS 6 5%E, ERFPEEND, (1
)

BHEMEIZBIT DH LWIFZED I & L CD T T A~—WE M EERIFZEIL. 5%
BRI ROHEERE TH L DR LT, 2 DM & OFENEEZF L TRV,
ZNA~DFAE. KO B RFAE e s EE AT FEHEE DBLR T b ARD THH] «
ThHhodEERDTHA D, BUEITMIFERIGEIER & OFHETHY . Try= |k
ELTOT=ARLT LB TRNE DIZE I B, S%ORBEOTIZOIZEIAT
T AIIE & O E AR T 5 Z L ATEEERX BN D, (34)
The considerable progress that has been made in simulation science at NIFS in recent
years is evident. One indication of this progress is the list of publications during the past
four years, showing that 233 papers were published, which is excellent. Also noticeable
during the past four years is the continued increase in the direct application of
simulations to understand and explain experimental results, which is commendable. (2
)

In the area of magnetic confinement, several examples of excellent work are
gyrokinetic-Vlasov simulations of turbulent transport, nonlinear simulations of energetic
particle physics, pellet ablation studies, two-fluid macro-instability simulations with
incorporation of micro-turbulence effects, development of a very high-resolution MHD
code, and edge plasma simulations. In my opinion, the first two of these research efforts
are definitely world-class work, and the others are of high quality. (1 44)

Numerous references are adopted in summary on major theoretical achievements at the
recent IAEA conference held in Chengdu in 2006. Given these major achievements, now
the policy encouraging the clarification of novel scenarios discovered recently at NIFS
has to be pursued rigorously and aggressively. This should also contribute to the so
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called fast track approach in the pursuit of fusion energy. The extension of it to the
helical configuration appears timely and very topical. (1 44)

In the area of frontier simulations, the work on fast ignition simulations for laser fusion
and the work on collisionless reconnection are of high quality. In addition, there are
smaller research efforts on plasma-material interaction simulations and blob transport
simulations. Also, NIFS is a leader in virtual reality simulations by default since 1 am
unaware of any other fusion laboratory in the world that has a program in this area. (1
)

® The simulation studies of super-dense core plasmas and internal diffusive barrier are very
relevant for LHD. | also applaud the simulations that are specifically done for
understanding the physics of burning plasmas. Compared to four years ago, | am glad to
see a number of recent publications related to the NIFS virtual reality system. (1 44)

[2] [1] 2ZF795I1H=Y. TRBEEERERTHEMNTERLD,
To carry out the perspective [1], did we perform the following?

(1) MBI EY. KROMPIRERRZEA L LERDO DEHATEENTREL
HREBLBEFESNI=-D,
Through the organizational change, did we properly arrange the research platform
that is capable of generating intensive research results and also capable of flexible as well
as organic operation?

® LHD:BAILIADY I 2 L—3 g VAR, FifEs 2 2 L—3 9 UIFZER,

KON ATtde s Z—Mmolb Y 2 2 b— g VRSP 2RI LT 2 &

IZ& D NIFS AT HAE « ~— RV V—2ARKE - kb S e, 4

BOREEZXD FTREAERTHLEEX D, (94)

® O LETHAHRARENEDKEEEZEZEOTEETED LN TNSE3 DDV I 2

—varrav=r ML, ERNTNOHIET —~PHETH > TGHE T, 5%

ERRORF e R 2 T B L 7 D 2 LS IR S D, 72, e e Y =
M, FFFEOERIZE D TR Z TR T2 Z EBRESTH O . AN

IRIEENFEEEEZ NS, (14)

® Il —Talllo TREENRERLWMIT S LRIFFIC, k2 HiuE 2B

L., EEAMEREZITO TOLS BENDH D, BIE DOTZDITITHME 27 vy =

7 NaeET D Z k7§§7ﬁ§ﬁf‘z§bé7§§ BEFITIVDIREMREDO T A 7V —T L L

THBHHS>E#EIC BATHOZENTELIRENVLETHD, (14)

® ko [FEEr X [HEE J&woz FEIFES, Ll LT a2t

—va BE] BMEMT LD EVORAFIRETF LV T THD, TR
(=] & L TOHNZMHRTE 200, 5%OREA LA, TEER]

X THER) EORWEKRTOZERL - BiE 2R 5, (14)

® K& ~7 I X~DELMEEME 2 7 a7 bR D EHEITFH T
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DY NN A TS5 X I BRI L KBRS TW D28, K
HIRR 22 AT e 72 DI 72 2 FRdR ARG AL ED K S IZBbin s, (14)
a7 - JEIL, EE R RIAET VO REE B A L N—TH A= L OIRN
ThoEHIClbnd, MENZIIZIED 20, KL DOXREISGHEZRHRIC, 4
%, PP EVIIEIZH DBREOERKITILEIC LD Lo ICBbhd, (14)
R axy va iy T A~ BREMEERIC R SERBEETH D Z &b,
BEWTHY 72084 - s iifr s s, (14)
V=P —E@EEIL, 7P = s N a5 4 OFIBRITEEMITIE O AR
MERNT &G | T T AR D 7 v — 7 % Rl L —F— R & 1B 53
FHRZMENRT D & & bICHTNEEZ —EX Y | L7220 RS TR % 7
N—=FT2LMENRHL I HIZEBbhb, (14)
M7 7 X~y ab—ya 07T A~ - WEHEAIERSCBlob#iE 2 81,
D77 Xw L —Y —EMaR EICHERTE DN 5 2 &b, dik
Hl e LT\ & iz, (14)
KRR = N—=a v Ea—=H LIRS I 2 b= a VIR E & BICKEE
SELTOITIE, AMERAEE TH O A FMHEEME LI L e =7 T o
TSR 2 B SR X BEF T A ENEEND, L <UD, L oEEEDE N
ERDHFML I 2 L—r g UIFEROEHIOREHENEETH D, (14)
® EEHOEH ML L TUIRAXRRLDTHY, HEFME~DOIFFH KE U,
712 AEEBEA O EE DB EPIFEE I E > TRERABERD T LALEL S
. TP BEOAB LR GRNE ) REEN R SND ZENEE LY, (14)
® FREHMEAURY NU—7 DEBFIZONTIE, FEHEVOIBETHHINDZ LI
IRofe iy BRI A LB L T O OFEEHI AT L Z EAEEN
Do (144)
@ N—F X NUT VT 472E vIalb—a UIEEREE XX DMEHAHZ b O
DUMEETZ D DI L TV BERSH D, (14)
® Several significant changes in the NIFS organizational structure have occurred in recent
years. The effect of these changes has been positive. (1 44)
® The organizational change has strengthened the ties with the experimental work carried
out at the LHD device. (144)
® Three simulation projects have been started, and also the direction of research has been
clarified. By developing predictive hierarchy-renormalized simulation codes, each
purpose will be achieved in future, which leads to the establishment of the simulation
science in a new interdisciplinary capacity. (2 4)

[3] REHRFABEEAELT, XBIUIaL—YavHRARHTEE (75
AIV3al—4%) E2FALEXZSLEOERARRVESE ZTHIBMICHE
L. Y2al—Y a3 vHRORKAICEMTERED,

As an inter-university research institute, did we actively promote the collaborative
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research and research collaboration with universities that utilizes an analysis device for
the large-scale simulation research (a plasma simulator) and the like? Also, did we
contribute to the development of the simulation research?

HARRE O LH O KFFEE P ILFFIAFEE LTNIFS ORI 2 L— 3
PRI E (T A~ I ab—F) FEEH L TEZLOMREEH T TE
D, BRICBITS2YIab—va VIFROBERICZ K2 5EMRAE LT\ 5, (8
4)

RO FERE B D 2 < OWFFEE MFEMRAYIC NIFS OFEE Y V) — R 2 A BEICTE
MAT&EREI, LV—BEDTLHLWEW, TIXv v Ialb—FREEFMAL
TR I 2 b= g Tl NIFS ICRHIEE L COMBERKEL RS S, FE
BASED XL 512, KVIKKMFZRKT20ENHS 9, (24)

KA 2 b= a VIR IS E O TERE DA EIZ LV | REEN D OF]
MBS IdeE S, HFEFFEMEESND X O IZR o T mlTfHi T& 5, (144)
RS & O 2 FEmAICIR Y A7 0y =7 MIFERERIOE ALY, K%
FLOHEBEICES VI a2 b=y a VRO SO RDERPHIGTE 5, (14)
B A AT 20—Z b RV EEEAEEND, (14)

L—H—EA T I 2 L— 3 VO FRRISEIL, KRR E NIFS & DAk
H 72 EE DN RN HEA TV DR TH VI TE 5, (14)

VX a b= g A DITR A TCONOT R R 72 e RIAFZE O HEREORR < ISR A Y
F— MIAT O SRR ERF R 2 BT 2 8La D, BhERY - R oxy b D
—7 OMAEER L, ol RERBZOHEENRELRFREL 259, XY
T4 = FHICRE LSO, ¥ 2 b— g T — X OO O R ERE
mE Xy NI =7 & LTckkx I B RERCH A 2R 5 <A 535 5T
e\ 72 & 720, (14)

The department of simulation science has carried out high quality work as an
inter-university research institute. (1 44)

The Department of Simulation Science actively participates in the Japanese modular
integrated code development project called TASK. This is an excellent example of
inter-university research collaboration with a national scope. (1 %)

Another good example is the research collaboration on integrated simulations of
implosion dynamics, laser-plasma interactions, fast electron transport, and core heating
in laser fusion. This effort at NIFS is carried out through a Bilateral Collaboration with
Osaka University. (1 4)

The inter-university collaborative nature of the three main simulation projects at NIFS is
clearly evident from the organization chart for these projects, which shows that scientists
from the Department of Simulation Science work hand-in-hand with simulation scientists
from the LHD Theory and Data Analysis Division and with simulation scientists from
outside universities and laboratories (both in Japan and elsewhere). (1 44)
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® The board governing large simulation projects is charged with duties of allocating CPU
time according to the LHD and NIFS priorities. Yet, there is some room for
improvements and further investment in order to upgrade and refine already existing
computers and their infrastructure. This is the subject of the highly desirable increase in
funding of NIFS and its activities. (1 44)

[4] COELLTORENZRL-TOEMNTELN, SHIZ, ERMGERRE - B
BaLICkY. ERRMICEHLCOEL LTORBIZR-TEMNTERD,
Did we successfully play a role as COE? Moreover, did we also play a role as COE in
a global sense through international collaborative research and contributions?

BT 7282 < OB LRI X 2 H et O e R 2 28T TV D RICIEE S
T TR BERMAESTICB TS Ny T T A0 EHEEOEA - EHEZX
S>TEY, ERSHEOV—7Tvay 7 ed - EET 5778, EERZ COE &
LToxEIZ+0RILTEY,, i T 5, S BIOFHI*ISHIRIZIEEL S L
285 fEDA Y U F NGRSO, 85% N EFBFZEIC L2 D ToH Y | HFEF R
ELTHARERZRIZL TS, (104)

ITER XU BA ICKRFOWEENBINT D720 DA L L TOREN Z W5
FRHY ., S%BEE T 5, E<ICBA TfTbhbd v = L— 3 UIFFEIC
BWT, TDETHZE - Bl m 7T L0703 ) XLAREEERELS LT
Mo s KoMt SN NBLETH Y, NIFS DY I a2 b—a U
WHIEE DIEBIZHFREE > TV D, (34)

HERDZ < DILFRIFFEE 2 & AL TN ED TR Y | ZDEITHE
KT Do NIFS LR & 720 R A H T 5 L FIKFIT, KM OBFZEHEE T,
HHREFHTE D7 NV—TOHEMIP KD HiLD, ZEOBIPLE I EE I NEis &
B DT 2D LT LR O RH 2 Ee, (14)

NIFS is the best known Japanese centre in fusion studies abroad. Therefore, there is a lot

of interest in the world to visit NIFS and to contribute to its excellent facilities. (1 44)

NIFS has been functioning successfully as a Center of Excellence for simulation science.
(14)

NIFS functions as a center for simulation science, as evidenced by the following:

o The Department of Simulation Science has a *“critical mass” (21 professional
scientists), and its size allows it to tackle a broad range of inter-related research
projects.

» The Department of Simulation Science addresses research projects in a synergistic
manner. In other words, there is clear evidence of collaborative work among the
scientists in the Department, and the Department addresses difficult problems that
require a team effort.

* NIFS research efforts in simulation science are central to inter-university
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collaborations that extend throughout Japan.

* NIFS simulation research is also centrally engaged in collaborations that extend
around the world. NIFS has an active personal exchange program, both in hosting
guest professors and researchers at NIFS and in sending NIFS scientists abroad.

» The NIFS computational facilities provide super-computer cycles for simulations
performed by researchers at other laboratories and universities.

* NIFS is the largest user of the SINET3 high-speed network that comprises a virtual
laboratory for fusion research in Japan.

* NIFS has played a central role in organizing and hosting a large number of national
and international conferences related to simulation science (15 during the past four
years). For example, NIFS organized the 19th International Conference on Numerical
Simulation of Plasmas (July 2005). (1 44)

® The excellence of the NIFS simulation research is evidenced by the following:

» NIFS simulation scientists have been selected for numerous invited talks at prestigious
international conferences (e.g., three oral invited talks at the 2004 IAEA Fusion
Energy Conference in Portugal and one invited talk at the 2006 IAEA Fusion Energy
Conference in China). Another outstanding example is the invited review talk on zonal
flow physics at the 2006 APS Division of Plasma Physics Annual Meeting (the first
review talk ever given by a scientist from Japan at this meeting).

» NIFS simulation scientists have an excellent publication record: 37 papers in 2004, 35
in 2005, 87 in 2006, and 74 so far for 2007. Note that the number of publications has
been double in each of the last two years compared to what it was before that.

» The computational facilities for simulation research at NIFS are excellent. The LHD
Numerical Analysis System was updated two years ago, and the Plasma Simulator will
be replaced in 2009. (1 4)

® The department of administration provides excellent support in terms of housing, travel
and instructions. Seminars and less formal discussions are held quite frequently. (1 4)

® One can think of further improvement in terms of increasing the budget in order to
enhance the input from abroad. (1 %)

[5] BRAMNFHRBEASIBREEFZEL. WIBARETSLHPREERA
Y FED,
Through the interdisciplinary collaboration within the National Institutes of Natural
Sciences, did we successfully function as an origin for the academic scientific transmission
that can also transmit to the research fields other than nuclear fusion?

® T X< BEDSENEENREE N b oDl By VI alb—Ts
RRGEN I EN IO THEETH 5, NIFS TiE, FH « K7 E & o -
WHZzIZCo e L, BB REHNITHhATRY . TOFEMIFMTE 5, (9
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)

AR, K0 IRFEIZ R O B IXE R - O R T AFSCHERECT LS AT
FEBHIEREME /0 & MDIEN L b L, S HIC—JBOFINOREBICE DL L&
W5, (14)

53 B S I TR AN A a— T RILFPH O MR 2 S L 5 2 &b U EIC
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The promotion of inter-institute (NINS) collaborations will be materialized in a program
named “Hierarchy and Holism in nature” in envisaged collaboration project aimed at a
development of new fields. Also, the project on “Development of non- equilibrium
quantum physics” has been initiated. These are important first steps enhancing the
impact of fusion research on other fields of research pursuit by NINS. (1 %)

Two examples were cited of interdisciplinary research (via the National Institutes for
Natural Science): one is the study of gravitational many-bod