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Domestic Collaborative Research
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Do the recruitment contents for collaborative research reflect trends in research

developments and in the respective fields?
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Yes, contents for collaborative research Do reflect trends in fusion and plasma
science research developments.

The domestic collaboration is distinguished into three different (hierarchical)
frameworks:
(1) small scale collaboration
(2) LHD project collaboration
(3) bilateral collaboration

Each framework has its specific importance for the collaboration concept of NIFS:
(1) organizes smaller, mostly fusion-relevant collaboration projects with various
universities where specific expertise is available, (2) are collaborative research
projects on the NIFS fusion facility LHD, (3) are strategic partnerships with
universities that operate fusion or fusion-relevant mid-size facilities. If compared to
the previous review in 2010, the collaboration has now a better defined structure. It
is also appreciated that each framework has its own steering committee to make
sure that only timely and relevant topics are supported. It is clearly in the hands of
the steering committees (consisting of NIFS staff and representatives of the
Japanese fusion research community) to guarantee for quality and importance of
the collaboration subjects. As it looks this role is successfully played and a valuable
contribution to NIFS research is made via various joint projects.

NIFS manages domestic collaboration research through three frameworks

pertaining to general, LHD project, and bilateral collaborations. All three



frameworks rely on panels of scientists consisting of NIFS staff and researchers
from the fusion community to assure that recruitment contents reflect trends in
research developments in the respective fields. Scientists from universities chair
the panels. The efficacy of this system is illustrated by the effort to promote
boundary plasma science at Tsukuba University, leading to the achievement of

23MW/m? heat flux and the realization of divertor detachment.
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Regarding the screening of collaborative research topics, has a mechanism for

reflecting the opinions of the fusion community been constructed?

o L[FEFAMEOKEIL, ZORFEMAEEICEREREH T, FEEZ BSOS
TR, BEry hU—2 2FH L, 2EOMEE LB E RS, FOEE
RN EELZ R THRE, BE a2 =T  DRIKWIIEE N L EINbDY . Fh
B OE RN T E DA BERE S NI TEPEO B Wb D Lo TS, F
7o, BIRT v RO THRAERZNOFICHR - AN TEY, £a23I2=7 41
DD ORFENREBIEICSMTE HEHINESTEY, MO TELSFHMETE 5, (1
24)

® AR OILFEMIEDOFEE T, BRI 2 =T DR LWV I BEDITER S
TV, L DIFRERTEE LETHAL TV D, HEOBRIIIT O L H#m 0
B ILFEIFFEICKT T 5% < OB EFRDS B S v, s L FENIE A Eli 9 2 & 5ed
WICHIRBEL TS, (14)

® NG mAILEMFSE, LHD FrEiILFEIAFIE, —AXHLFEE L b, SNBE R A AT E Y]
PED B D FEEEHEZ L > T\ 5D, Hic, LHD FHEHLEIZE Tk, E@axy hU—2
ZEOBMO T, FEZ L TEBY BiGaa=7 4 L OEEICEEN RGNS, (1
4)

®  LHD FHEjIL[FEIMFAE M OB M RUIE RIAFZEIE 2 BePE OB AN THOILTE Y | =T ATITH
L CEMHEBIM O E LA ST & D ARHIRE STV DAY, T 5B 08 H 7%
FI TN ERRIIICE®RTERETH D, BUROFEEERHIIH2ITHELTWDEE
A%, (14)

o WMMELRMIETIX, I AVEMEFROA 7+ —~ NI =T 4 IR, &k

-7 _



YA—TREESN TSV RY T A MAERFLZELTaIa=T 4 LHETICER
RWPITOILTWD, (14)
—RILFRBFZEIC IV T PR BRI R U TR 2 < | FEICBED D 1EEAR
WINIE Y REL R TND Z LI ET DLEND LD TIERWD, —F5 T—ixdk
R OHER 2 Ko & Wk 2 8 FFE OIS M2 6 Mg L TR 72
EMZRLTWD Z EiX, S%~DOREHERDBERNH D0 E D DBLEEVO TR
W, (14)

SR OFHMAI G2 S LILRWDS, A OMEEO K E S NFEET v X 28
LTWARWEA D D, i, EFEFFEREOEIUTKT LT, HESHmOKRN LI
DINE D i, EFEFREOFRE - FIRT n A2 EH LT, EERHEICH L CQTHE
BWEICT DL LB ONRNEAS I, (144)

SNERZ B OBE FFIE, BIZBOIEEE: & A A AT 2 BRI 2 &
HFWET bbb Boolc B9, (144)

BARITMRIE W FINFAT OBy B dits . WIIFPERER & ORIk RO b 5D T,
BEAEN OO BN L OFEBEZ M2 20 EEROB R Z M  Ea7e & 2 T
IZRETDORROOTIEZRWD, (14)

FBIHIRFER AW 297 N K0T D TelTid, & HRRERE BHAHIIRT 2 LEH
HHOT, BUELL LOFEEBE LT 5 DIFEY TIX WK, o072 ERATER L T
WEHMMEB AR, 21a=T 4 O—EHOFRL LBV TWRW EERHZ2% T 580 b
boHEBEZLND, (14)

dr & LT, Web ~N—2 TERINGRE I T 5 — kIR A 0 b OB R 22T A bl
LI EREST UL, B0 DOERRW EFIZESLO b ALy, (14)

Yes, management mechanism for this research is well organized for its goal.

The steering committees of the three frameworks (already mentioned under 1.) are
in charge to screen the research topics proposed for a collaboration project.
Proposals are documented using the 2013 established electronic platform Nicollas,
which is essentially an application form. Based on the available data, the project is
assessed and either accepted or declined. This seems to be a reasonable and
functioning mechanism. NIFS may consider agreeing with each collaboration
partner concrete deliverables, if that’s not already the case.

The review panels for the three collaboration frameworks are the primary vehicles
for reflecting the opinions of the fusion community. This is an effective mechanism
but it appears to be a costly one, making significant time-demands on a large

number of scientists to manage many small grants in addition to the few large ones.
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Together with engaging in the evaluation of research results, are summarizing the

results and then sharing them among the collaborating researchers occurring?
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TRV, Bl2IX, FHROBMFE D Web ~N—T Tk, lEDNILHRINTWD, T2, W
FrBEE RO RS, ST« B X I XA REFEICMA T, ZMeErE &I
KDIRHmbEEND, (14)
HLFEMFEREDOFER BN T, Ble a2 2 =7 ¢ L U LA k3 22203
BRINTWLZLEOXETSHH 505, FHmICER U TIERRHEE & #EHmE o it /T
<V MOBEWIEBRATLEIGAENEL, Al tbaia=T440nbR%
& EBNEIT RS DRl &V O B AT 28N D D, BIREZRREL &2 1T © AR 2 DO
FIIAHROBETHASH, BlGaIa=T 1 b1 LT, (HEAEE X D HNEN
b5, (14)
ZORRIR Y AT LOFIH, FHCT — 2 N—= 25 IR, RE~B ARSI TWLDIEA
I SNTWVRNDOTHIIE, EIFREFTEN 2V, (14)
CD Mt FARDZ 72 69, i EHAFEO BB OHEFD, FlAIE Nicollas 7g L/ SAY — K
RSN =7V A FORIETE, 2 OMREiER EbEA TSR L0 FH#k
ifEREELTHAS, (14)
BURTIE, EFEFEEARAND ATIINERSIVTWD LD 720, AMNBT —F =271 b
DO HBENAT) T, LEFREICIIHR D DL, N oo 2 KT 5 X 222
B, O RHERT — 2 AT L E L TINTHEN O OIERBPIER S D & BV
LS, (14)

3] OOV TIINTEE ., ARG E £ & OMEBNSFHIELRDO A T A k
ZimET HZ L2 LD Annual Report OEFR EAMME G M EL & 523, Bric B35
LT DL DDT, BHMIREEZDBERH S5, BIZITL5FIC—E, &0
FEEPNC R IT D EEREREZWMET H L0 RHEELZEZ X 20IXERNH 500 HHNR
W, (14)
Yes, a web based modern data sharing system is acting and performed nicely.
As apparent from the good publication record of the NIFS team, research results
are made available via the established scientific journals, conference papers and
workshops. I do not see any deficit here.
Sharing of the research results is facilitated by a web-based online information
system, the “NIFS Article Information System” (NAIS). This system, operated by

the Research Strategy Office, collects and organizes information regarding
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published papers, books and conference presentations. In addition to this system,
research results are shared through publication in international scientific journals.
In 2010-2015, 662 papers were published based on the LHD project collaboration.
In the same period, however, web of Science lists 1,442 papers published with a
NIFS co-author. The average citation per paper for these publications is an
impressive 4.64: this shows that research results are being communicated

effectively.

LIk, RHEEE THRICH T 25l 21T 5 & & bISHROER M O L FAFFEE H o4k
WIRENTWD0 ] IS LT, T iHlid 22334, @M<y 2281 24, %Y
(iY) THoHN 14 ThoT,

4. RIEOILFER EMRRTEOEMEZ D, EFIER G F O IR - LFEFIAICHL
T2 D

Is improvement of the research environment improving through the expansion of

equipment advancing, and is it also contributing to collaborative research and

collaborative use including industry-university collaboration?

® LR EE CILAHMmBREREE I O R AT DA, LHD N~ JRSTEE B 5% (& 7 & LWL
DIEFEDRHED HIV TN D R, KRB FIRIGH R — N — [ X~ I a2 b—4 | L,
AN 8L b EL, I X~ - BRESHO L KE v Iab—vay
HFEFFFRICHIA SN TN D Z & idm< Tl CE 5, Eo. HicZehiak o Oq 8
FONTMMRE, a32=T 4 OEROBXMLOOEHEINTEY, RFEOHLRDL
FTRE & OIFEFELIED LN TND Z L IEEWVREHHCET 5, (1 14)

® HUFRNCSLD Bif7e TRHUBEER O LFIFRIH) (BN A 707 =2 a—07 7 A<
Wi —n%) OBLHLHEELES L TRY, SN2l EEB-s TIEREIN
T Zebm<iHicE 5, (564)

& HRBMAENHED L RWEEND D, LFEFM-LFRFEICEbN -~ 2 A LE
DHLDOHEETIEH D00, MiZEE O E@RFHE (B 25 WIIBRE) ATRERH) 1233 53
A EBERBETIE W, EFEEOWRELEOTH 5D LEEFEL L5 Tk
DERLWEZATHD, (34)

® HRNRIZNR L VD BERTIIRAEEORFHEIIEHTH Y | FAKLHm I TEID &
REZRIAEIZ > TLE I D, & & VO BERTIIZNIEE DR AR L T
HTEWVS ZENEESEIZE > TOREREDS LW - HERE TH D, (14)

® A UHIRFIFEFHEE TH D, —MDOKRFH LHD 2 - i 5 2 & de<
AARETH D | LHD 28 L TE OB — D RFIRE ZSMIED 2 L 22D
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A OFEEZ TH Y . K - LFEFIH S AT A ZZBHAROF O & E L%
RFMICEBSE WD EEZD, (14)
PEFILENZOWTCIE, A AFIE DR RNE & el 2 B L, REL OB LN TE
DN OB & AN NETH D, (14)

LD XTI A I a b—FPEMAE 2 2 =7 A ITRWICFIHENTWD Z &,
BEIERME STV B 28, A LR O N— RIZB L Tk, £72%2 0F AHEiE H ok
MWEWEE LD, (14)

PESFIEHE OB DIIM OB TR 38 L lER_TRA Y N5, WIREREE F COMEIORE
AMIEHISE, R E OERFERICHET 2 2O TELMAITEZL HD L HICE

BT OWITEE DB AL Z D70, PEFEEE 2 HEES 272D O] & O R G 21T
VENHHTEAH, (14)

2T EFIRE] LEIOESIUTETOEEPLETH S 5, NI AN OFT
B OIS PEZEFUHH ATHE THAUTHEMBAN R TIUER WS, 20 Z AN
WFFER R DM O 72 3 33 5 00 & SOV R Th 5, BREHFEFETIC
Hik L X 5 LRkx RiGE 20 IR T D Z LRl 52— 5., ZO B TORED
BN, AKES TH L AARKOEEE T O %2 B 5 U2 LFEAFFEILAER & W
IEARI v v a VIEROT O ORFEIBICEN S LU, ZRIEIARER L SHDE
DERFIR, ZONY EF =y 7 THERENPMEL oo TRTWD 2B ENRy, (1
4)

EORRED PHEBMECTEIE SN TND 00, Mgk DFEfF, HEIoibEhe &, B
LEDTHNE TN T D EHETER SN RST o lod TRV E S, (14)
WARR 2 4 R IE TR CRAM O FER - B R S, MPRRREOBHENEATS, Zh
b ORIRIT AT, PEFILR G G OILFPIE - LEFIFICHEL TWD, Zh b Ok
ORI OW T, ERA 4> B — A/ BT E— AN TEIERER % R\ C. E
N6 0HUTICHESTEY, £HZHEDMED=—ZANDVRND), RFEFEIZE
DIFERBF SN TWRWD D, JREZ 58 LT K0 2RI 72208 H oM R B i 1255
HHZENEE L, (14)

7T A2 2 L—F OBBIERIZHEN, RIS 5 CPU RFRIZKIRICIER L T\ D
N, FIHFEICRE B i, 5%y a2 b— a VAIASBHOIERE XS 729,
FIAZEOBIMIED D Z b EENDS, (14)

LFEIF AR O TRERR & 5% BEICEMEIF COILFMIEOERICE T D5
BHERZED TRRLY, (14)

FEFILE OBLRD B, FEERD S ORI 2 L FEFIE~DSERCILFEIEDO T ¥ b
7y FOAMER LD KT, AT D OB DR LZ G e TRV LE L Bbild,
(14)

SBIIRFTOFR AR ORIBICMT 2 & & HIT, ITER ~O %L, TR0 - HlkK
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R E~OEBR, FITEERNLOFM R L2 b o LEBIICHEST & Th 5, (1
)

— R 1 FE 7 FEERILE O AT LS OB E I P AR & BRI TH Y . SR
F - MABEOHELBELITHZ D D TRV, BEaHIFI IR 5 WF5E# D K
SriE. TOFTRHERICI W TYHEBICT 7 EATERUINL 22D IO I KT
DOTH Y, HFEFEE - FIHEFEMICEMmNE &R 2RO L 2 LT EERN S S, T
bbb, ZTHOEEBEZANIEHT 2701, fIZIXEEOF L —F 24175
mE YAR— MEHZ BRI EDLLENRH D, —ADEROEHRZHELE L THRVL,
T L HFEEONEE THDLLETRND T, FlZIEA—D—OREEEZHREMNT 5
mELT, YAR— MEHBIDOREZKDLRETH D, (14)

%HE'H%B%”” HFEFIFIZONT S, IRAICHBFAMHEAHEATETHLH00, 51&k

CAMENESND L HICENsnD 2 &2 T 5, (14)

Yes, more and better results have been produced year by year due to the
improvement of the research environment improving through the expansion of
equipment advancing. However, more productive results should be encouraged in
the future between university and industry.

NIFS makes enormous efforts to keep the research equipment up-to-date and
shares the equipment with all collaboration partners. A good example for that is the
high-performance computer that is operated and maintained by NIFS. The
university partners have excellent access to the NIFS computing facilities and
frequent upgrades and replacements provide a competitive research environment to
all partners. Another example i1s the multi-purpose manipulator on LHD that
allows even smaller university groups to perform highly relevant fusion research.
Also expensive laboratory equipment like fast cameras and analog-to-digital
converters for laboratory research are generously provided by NIFS to collaboration
partners. All together the top-class research equipment of NIFS is made available
to collaboration partners, which also supports industry-university collaborations.
The expansion of the equipment basis for collaborative research has been robust. In
the period 2012-2015, the following facilities have been installed: FLiNaK/LiPb
twin loop with 3T magnet for liquid blanket research; a thermal creep test facility;
a hot isostatic press facility; a divertor heat load test facility; an ion beam
accelerator for analysis; a transmission electron microscope; a Focused Ion Beam
(FIB) and an Electron Backscatter Diffraction System (EBDS); a high-field and
large-bore magnet; and a variable-temperature cryogenic test stand. These
facilities are also used for industrial research. In addition, NIFS has sustained a

program of regular upgrades to the plasma simulator, enabling their computational
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program to remain internationally competitive.

Blk. PGSR TR OIS CHIFRE OBl & i TEFIER &1 SR -
SRFRIZH LT B0 X LT, Tl < FFIT 5455 4, < FFIET 579 4,
BT 05 2 4 Th o T,

5. REOHREMIL, FFFENMLIZEBRL TV 50
Is this collaboration contributing to the strengthening of the functions of

universities and to the research enhancement of universities?

® HZEHEMEIC IS D EIC K LTk, KRFPEOMFESFR CITER TE 2V EtEiE R
fi, FHAERGE (BE2R) . REGHEMERE 2 AW C7 7 X~ i, G TR0 TT
2B ENREV, FRROF AR FEMIZES> LD FHEEFEAFZE T, BmairList o
HULHIRE 2 48 5 R ITECE 0 PR ORZRl B BF 705 & 03 B S Au. BFgE 1 ISR
ELHFE LTS, —ILFEFZEC LD FHELFEFTEI, A< RFETORMENAFEE
XA DHEE LRI L TWD, Fo, B MRILFEFZEAR Y LHD FHEEL[EAFZEIZ 3 T
BHFFESBNTIBNT, O 0% RIS OFRZFDEZIC LA DO THY | KFEH
OIFFERRIZ T 2 EHERE LT, ZoEBIEEFHMITE %, (54)

®  KZFOHBEIRIL~DER L VD BT, A IO LRIBFEILE 2 Hlicis TR
WD SN TRY, —BERFRITS & L0, G HBELFRMZEE O LHD § s 4L F A
JEIC K 2 RFogReib, BHE Ik, BE~OBEBRIIMmD TE | a0 3
W E S TR ORFFE I8 ~D IR | 2R 0 A AT RITFERICE < FHM T 5,
(24)

®  KIPNIRH & EIHES & T Ham LRI - RRFIHOME E L TEERFEINT
WD Z LR, BOVIHEICE T D, RSSO OFTAVEEE OLLERE N &
EHTH, BERAEHE OIFEFERR, KFZEOBKIERILICEIRL T\ 5 Z Engibn b
N, IMEARFEERD D, Xy N7 BOFH, EEORLH LA AMREICT 57 8,
REFEOMRER(L, FF7Eibicxr T 2EE LR s, (24)

® U MAILFEIIFZE KON LHD FHEHEFAFIEIZB VT, £ < ORFFEIC L HHFFERE D
BoONTNEZ EZ2m<FHET 5, (14)

® LFEFEOHEIZ LY | ATENOEEEHE TORE S 23 sh b, et co
PRI KD . BILFEFREIIAGR ORI KRNCERT 5 Z L2k b, &6
(2. FERRAIC YOI B Y MR S A O E RNV D 2 L2725 728, KFEND
OILRFFRE LB & O KT - KFEFECKR LGl s>V CREBVE AT B & iR
LTEHEEIEICRD D, ABKEOWHIZHOWTEETHZ LICRY, RFEOHEAER
fBicB&FonTns, (14)

— 15 —



RO BAFE I 2 B3 DA 0 B OWFZEBH 36 2 FINIFE & L THERE L T < 72 i
X, TN OBBEOREBCANEEZET L0V MIgEE A ) =T 4 T In0%
BB 72 FERRERIF ST & A & 72 o THEME 72 T AUE 72 B e, AIE IR AR 2 O

EaBA 9N, BFEIZZHEERRNIE N OMEB 2 3 20 58H O LM O Y T D KN
ZOEEN RS RITUTR B0, FESDORFETORMAEMROREIZTER - A
FICHEEL WS DR H D | S & OmE#EIZ L5 KFofeeit - BF5E iR k0353
<RHLHLNTWD, (14)

ZOBEHEIZEL, MEETIE TRAKIZE 2 MIOFENIA+oTHY | L3N TND
ZLIGEMEEZ b O, THE TR, Kot - pF7E b ~OE#ITIR 2722 < |
ARYZ TRA57) 2oz, EELNDDOEAI D, £HThHIUE, [Ued, Zhnd
FEDBALEEBEZTLIEZWN] EEH2FTTHD, [ZOBETOT —XNTBA+43T
bbb EIRETHAY, (14)
REFLOBERERIE~DOERR &1, B9 5 I RFEFAERE» 5 KE~OTFHROTNE/ED
LT, EAREEREVEZ - ZOBSICIINETHS S, (14)

Rk 2 8N S O 3 W AFHEN I H - 12 VA TN - TEH A BT 2RHMlTEE & L
T, SEIOFmZBELZMBZ IR RINTZ LD TH Y, EO LS R EUETEREN
HIETEDNRINTHD, TOFT, EEim LROMR ZHETHE L, KFAFEHE &
R EF O REORBEZFICLI DB TRLIEZ EIT—o0fet & LTHIicE 5
D, MEFOREEE, SR 2 REFRISEIOREFEORBENLELEZ D, (14)
BOF AL RIFFEIC 1 2 RFORMILTE, 7 —FX—ZADIEHRLY I 2 b—va v
22— ROF IR OBLR D D RFE~OBEBE L L TUERATE 2 /iR H
HEEZDH, (14)

I OBRMAEMOLFEFEDH D HFIZx LT, BfFHIAD TN DNk RIE T
W72 <,

(1) FHHBEER O SRR FIERZE RVED A TH YD | ke - IR E BT,

(2) RFZOMREMRILOBA T, THE CHLL LD EBbn s, B HkFE
WRIEDT I TV DA RFLISMT b, Bl 21X, AR &R DFHIZ SV e BT,
LHD FHEIERAFTE L 0 —BEPREMEORE WKERH 5 & R0l S K5
DRI Y« FEEF OFLIZ D72 D D TIEARWN D, TSI, R 2 L2074k R
WFFE, LHD Bk EAFgE, —fRILRFED T HREIS 2 8 RS b L EN G
PSIRgRANTAN

(3)12 A 10 HOEEL 5 [SFpk 28 R FEILFEMFFEIREN R EF) 30 ~— T DREDBREOH
ST KREEETH D, L v EBbidn, ZOMAOFEE BT,
(& RS H)

(4) Zh BBtk & D KRB FEBRICE O T, 3 LWL O SEREFZESRENHTL 5 2
EDRHIRE SN D, EDTe, ILEBFEA~OSHRRH O —f8 DN EEN D,

— 16 —



(14)

EMEOD L AW DOHLE L 7o TND B Z— - fligk DiEE 3% L < N2
HLTWD, PREICIIEMEN R LR CE RVt ¥ — - Jiisx 38l 5 aTRENE
L b, S%IT. B — - R LV TORE TR E K > TS BERSH S TH
A9, Bz, LV RERTFEHEZBALCHEE 22 EELET 5. SO
FEHED—EWIME & — « s LTI EEE 2175 2 & TEE Lo X Z v 71
R D, v A3 0D ORE B O B OBRIZEZR A LHD OFE TR 5D T
T & — - fiigk & OILFEIFFEEE b M7 B — LT 5, REDIENRHY
%, (14)

RF-ORREsR L, TR EDOREFBK L TV DD MNITOWTIEL, Z OHWiEE
DAMETR < FHEAEE LV, (148)

BT FRFFEIZ OV TIE, 6 B2 #—6 4EM T 600 A A D IR EELSINTE
D, LHED ) K 90%BITEM A LN DE —FE L WS Z LT, KFEFETH
FERR P B ST DD, G LD E AR TRV OIMERN D), L3 L6
MEZRFBREITIR R ST, E7e, HFEFZEICE W T, A O 238 —%
F ORI 10% &V ) FEDREY R R TH LD E NI RITONTE, HFr LA
o< AHRHETEEMICRE N T, RFEOBIELOHEFRTED L 5 I MTr &, »
DICFHIE L T RED, SROBRFADBPMETH D, (14)

FT. ZOHEBIZEL T, BRMATN 2T & KFEOMERER(L - A5t ki
LEBRE I EER L, FHIEE ZAHICT 2LERH DL LB D, (14)
ST ERROBRE EITHED | FEEBE CIE TR & N BRICHERFE B T X 7oV
W77 X~ « EEWHEI A R 7e/V iR 2 B S F T2 i AU T, IFSE
ZERAT L2 EOKNR RO LD, (14)

URA FIEEDHE R AIEANMETH L EE 2D, (14)

BT RS RS2 THEE STV D RFED | v Z — BRSO/ 5RIE, AP BRICE
FLRONOEEPELa R - FHE PATIAD LA, XA =2 L)
ZHRDIZED DI TWD, —F, KFPEOHMEL~LOMFIETIX, G 2 FIRoE &
LTHRESE, FME L TORRMOEEE BT & & b2, oy L o
ARG, I RPN B ORIKEZ RIEZ THEES N T\ D, S%IE. B#
HI72 3 RPN HE IS & & B3, 7o 72040 By a8 o0 B ORI Rk & RS 2 AT FE D HE
ERBEETHY | ZOOITIE, RIKWVEHT D & DR Th 2 K5 L ERaE O
BEERR L 2R R, RFEON—F « V7 NEOAWMRTEE AR, 5 F Tl
HEVNET T2 2R 3R FERFFE DA - BIERGH 2D BT 2 0ERH A5, (14)
FHMFRER & LT, WS SCEORCRIZIS HAATH 508, RFEOHFEELFLEDE
AIRIEC, AU OB IEE I L DB RFH TOME GER) Fb VU T
XDHDTIERNTEAD Dy, (140)
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Atk REFELEEE L TPRERZR EOIHEERE L T 20 TIERW, (14)
KERLE 5 BF CIIBRISBG R SL FIAFZE & W 5 foEHE 23 B BE L TV D O T, BFZER
AHFIZHHEBRL TS I LDRALICEATNETH D, (14)

Clearly yes: The NIFS collaboration scheme offers opportunities for the Japanese
universities that otherwise would not exist. It is the access to LHD, one of the
leading fusion devices, to high-performance computers and top-class equipment. It
is also the enhanced visibility in the fusion community, which is otherwise not so
easy for universities, especially the smaller ones. The positive impact of the NIFS
collaboration scheme on the Japanese universities working on fusion research or
related topics cannot be overrated. It is extremely important to maintain the
university network. This becomes obvious by the number of PhD students and the
joint publications with university groups. Major contributions to the scientific
output of LHD are made by non-NIFS members.

Web of Science, which catalogues a limited list of journals, lists 542 papers
involving NIFS and collaborators from the 6 leading partner Universities. Of these
papers, 400 address LHD. This demonstrates the broad impact of NIFS on
University research related to broad topical domains as well as LHD. The
collaboration also contributes to the educational mission of the universities through
educational activities including but not restricted to the training of students, which

is discussed at greater length in the answer below.

Lk, FHIIE R TRFEORET L, FF7EFIEICHEERL TW A2 Ix LT, T
AT S8 74, m<KEHMET 52364, RTS8 3/ TH o7,

. AFBERICEBRL TV 5720

Is this collaboration contributing to the development of human resources?

KL TOWSEREE U CTEMA I L OILRF IR I B U 72 F e 2 HEE L TV B K
FhiE, RFEPEZ AL TRV HEFENS AMBERIZTS LTV 5 miEE <
FHlCTE S, (1 04)

Xy b U— 7 BILEE e Rk x 22 LRI SRR A2 U C RFEFHAEDHE KOS F
FFEF OIFE SHRICEBAL TH Y, mFHMET o2 LN TE 5, (34)
Ao~ OH 7 3V —OHFEMIEIC L - T, RELET TIEEBTE R0 L~UL
DEWIIFET —~ 2B R T D 2 e N TE D, BHTMZERICE > TH, AR
LTSN IBEINH LN TS, (24)
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T2, (14)
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BOREOAMEBER2E~OFE L LTHIMETE 5, (14)

IO BERE TBFICAS D & LTWHFEIMPAICIL, FROBRM®Z R Z LT
50T, LVENHRAOERIEBIR T RETHDH, (14)
HEFHREICET 23R E L TENTZ R E T o m A RE L, LR A0
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L1259, (14)
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D KEFEBEASCE PR E T ITMAINEZ A0 LER Ml & 5 5 O THEET 08N
bo, (14)
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ERLGAFO AMEBERIZET 2 BIkE, EEER PR T 72 E 2272 5 B0 i
B AU CRAEMICERI N TR . LFEFFEO L OME D A B Z T2 2

fi

5z
%<
&5

~ 19 —



EDOBRIIRELS 20nEEDbNS, (14)
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T L THLEDRI Y a r ~OFEIZORBD I W EWIFERIZR>TWDE, 2
T, ERDANMEME LT, BERAEMIAERNIC G5 F) REIEE 2 A L~
BWTHMMASIRT D ENMELEZ D, HlxiX, LTFTOXIRFENRD S,
(1) RFTHME e L LTl S 2 T8 TR A O LRFE PREO—H 2 EH T 5,
(2) BRFMESe & OBRMABIEDOTH 1 & 2 REC, BERlA S LHD OFE T 5 D
TR KEAFREOHFTA X7 e 5 H O BREBIIIZT B —/17 5,
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(3) F[FMFFE THREE ST NE R A HIT T2 RFDOBEFRMAENTEE 2. TR RER
B, RPENTIHE S NZ 5 RBEICHET,

® Sure, education young talent has been successfully carried out by this program
including training international students.

® The key role of universities if the education of young scientists. Without a close
collaboration network, NIFS would detach from the university world and would
have difficulties to recruit the best candidates for researcher positions. Conversely,
by means of collaborations with NIFS, the universities can offer their best students
attractive work conditions, excellent research equipment and an early start in a
professional science environment. Also attractive career opportunities for students
should not be forgotten. In that sense it is a real win-win situation for both sides.

® In addition to the collaboration’s effect on University research described above, the
collaboration supported participation by about 400 students, leading to
approximately 40 Masters’ and 7 PhD degrees per year. The ratio between Masters
and PhD degrees is extraordinarily high by western standards (in the US, for
example, Masters degrees are rarely sought by students). While undoubtedly of
great benefit to industry, the education of all these Masters is costly (about
¥10M/year) and of minimal benefit to the advancement of the research programs. I
was told that NIFS and collaborating scientists actively seek Masters students. The
collaboration should be commended for providing this important service to the
Japanese private sector. Regarding PhDs, the number awarded seems marginally
adequate given the size and breadth of the research effort: assuming 35 career
researchers at collaborating universities in addition to the 125 at NIFS and
assuming careers of 40 years, maintaining the work force would require 4 PhDs per
year. The seven PhDs produced thus allow for some selection and growth, but

increasing that number would enable greater selectivity.

PLE, FHMEEE TAMBRICEBIL TWAD0 ) 126 LT, Wd TE < fHlid 528 1 44,
EmLFHMET 5281 34, AMET 208 24 CTHh o7z,

7. ROEEEL ST, BIAWT T X - BRGSO HEE L TV D 5%

Is this collaboration advancing academic research in wide-ranging plasma and

fusion fields, including cooperation with different fields?

o HMAHED TV DM RER & 7T X AL D B L 03l % ik b T
W BRI CE B, (54)
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JR -5 BREAZE COMIEEEEIL, MR T X~ DR ORSE LT B THLH D |
SBDFE - M ~OWLICHET S, (34)
%t%tFﬁﬂﬁﬁﬁjﬁ%%ﬁﬁk&&@Aim%%&wﬁgxﬁé’ww )
(CHFRIFFEOHEEITON TV D, HERKE LTORMRY bERSTEY, [
WFFEE ﬁ#éﬁﬁ@ﬂﬂ%+AgﬁbMTwé (144)
BRVGHFZE T b L— 0 —3HEA . 5 7RI B 2 5 78 &2 Ay B iC
WU, @ERFIEREN LIPS TR, @<t s, (14)

B DEEBZIEH LT 77 X~ BRSO BN O ikt 2 RSB b b, 7
7 A= O, KREIET 7 X~ s B 2 5HUEAR 0 Hids < FHi T & %,
(14)

KILF, AT, R0 8, JER B & O IUTE B IR 72 55 B [ E
IR ORAR L LT T < FHC &, A% CHIROERE GatRE, #il-
ERZ E) BRHIREsh D, (14)

7T ARG T T X~ DAY G HBF 0 4y By TRy B 2 5 e ?ﬁ
TREHEDTEY ., BIAWT T X< « G 7B OFN R E#HE L L5 LT 5587

BHHD, (14)
A Sibs A%W@#ﬁw*i575f7¢@%ﬁ%w$@@%ﬁ%fi-&@
B RSB R T DR T TR O IE SR L, %< OFFFERERNED &
%K\Aﬁﬁm_%aﬁbfmé_&%m<%m¢a>u%)
ERATRIZIEOEWIFETLH L2 Lbb Y, L0 EL OFERKTAE L TRy
D SEhIFFE D i AW 8 [R) 1+ O SR ) 2 0 5 (KB 2 i L 72w, (1 44)
BUED BRIy B 1L, 82 OB e EE IS L DB RIEEIC L 2R TH Y |
AP AR E L THENIITDR TV b O TR, EREEELED, Ao
FF ST 28 A C L, RRRAY 72D KA Gl EZe BAR) &SRO R AR LETH D |
HeE T D0 ~ OO 23 i KA R CTh D, (14)
RAILFEF B & L COB@EINIIL, REEEATR, TR EE L ST, IEA
7T R A B OFIE) [ZBI DT T v b T — AR, N E DA —
HFAF—i%EN 2T 5, (14)
MRIANT T Xv - A DB OFAE ) OHEEE 55 o Thiud, Eaire L
T, b o WG MARILFRINIE GEEEEDORA) 2R L TH Ko TIEZRWDY, (144)
&ﬁ?yﬁ—’$57?fv%%%%@@i5’\ﬁ“ﬁ@ﬁ%-ﬂﬁ%&@Aﬁ%
IZHD AND Z EIXRWE LTYH, @FA A— T 5 BB I E A B e LA O
AR O Tz~ XU =% B Z L IZoRB ) iR\l EICEREZET 5, 7.
BER A AP0 SE R 72 T B AL 72 Jn B0 Hii 08 By By CIGH & T 2 b OBFZEm i
—Emb L EEBIT, FMMROERICEM TEIUT I VO TIIZR W, ZOEK
THREORENEE, (14)
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B EOWBE ORI A EZE 2 5 L, RXbDR D R, KIKE)E - TliEsr. #k
SINTRE, R R 2L —va R 0N T, BOBEENAEETITARVWES
Do NT U AEZZ DENTH D, AN T b BWFEE DN E NN DR O
TR Z T %%J&U@’%ﬁo e Ry ~ORER bR TE DK T —~EFFOZ
EETFET D LI RBHMERFEREBH>THRWE/R S, (14)
FOFEEEE I IHEE STV DN, ZIUSHES S FERM AL L BB L Tn
ﬁw ANIHEFRBED, A ORZIESICESHOL2FTEL L, BoyEriE -
FRE A RAHEEL T D, BROBRZHOTOIT 5 /N7 L LTHEIEL TWDRFL
BN C OB A HEME L CO OBEEHT L #2022 &2k, L R&Ed
RAEE SV, Fiice BRIk O it bmEL b D L WFF IS, (144)
F2 BTV T, BABEEECIRIAN T T X~ - BERELG 50B O FIR ST I A At
DOFLI vy arTlEhkholcBbnsg, e LA, 3wl TR & - Fmtk
wHEEHNE, (14)
B EEEE I T EE 27T — < TIEH 523, winwin OBURDEIT72WVR Y | —ilatE & 72 %,
(14)
Yes, world —range high quality results have been produced by the collaboration
research which shows the unique feature of NIFS role for promoting high standard
research in fusion and plasma science.
The advantage of the universities is their broad scope and embedding into a liquid
research environment. This fosters cooperation with different fields and industry
and stimulates creative new ideas. NIFS is clearly benefiting from this effect. Via
the umbrella organization NINS various links to other research fields are well
developed. A good example for cross-fertilization is the improvement of telescope
optics by using NIFS know-how on (plasma) turbulence. Other examples are
exchange of atomic data, industrial applications of atmospheric plasmas and the
keep-in-touch with inertial confinement fusion research.
The large number of non-LHD papers mentioned in the answer to question 5 is one
example of the breadth of science supported by the collaboration. Other examples
are offered by the HYPER-I experiment that has been used for an impressively
diverse collection of investigations ranging from super-permeation to various
diagnostic and basic plasma studies. The collaboration also promoted research
applying high temperature plasma diagnostics to ultra low temperature plasma.
The application to the study of plasma turbulence of adaptive optics techniques for
the cancellation of atmospheric fluctuations is another inspiring example of the
benefits of cross-disciplinary collaboration. The collaboration has also promoted

basic research on atomic and molecular physics, with particular emphasis on the
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spectroscopy of high-Z elements.

DL, BHBEE RS ST, AW T X< « BEEE 55 ORI ZE 2 HEdE L
TWDM] IR LT, WD CTELFHMEiT 2084 4, m<iHlidT 22864, &< iHid 57
54, %4 (#Eb) THLHIN 14 THo7z,

[2] ERR{ARESHRE

International Collaborative Research

8. MWBSMHTFTHERE & DILFRRTFEEME - FHlZEZ TV DD,
Is the collaboration being prepared soundly for collaborative research bases and

systems with foreign research organizations?

® G NE AL E LT, WA D% < OBR & HE A AR L. SRRSO B K OV
flzdz T D EE 2, EHEMZRERAEMREONSE L LToOREEZ R LTHY ., I
Wizm<<iHMicx %, (54)

o [ KW/, BN, B, EA )7 L. WAL ORFFERERE & OBE IR E BE IR A
FLOHM - IR 2 FE 2 T, SLFEFROFERMBE L LNV D EE X, EL<FHETE 5,
(14)

o HIEMEBERICH T HEBELRIESHRESIO b & EMBUMN I EIC 5D < 2L
e, ZEBWHEIC & 2 FEFF e, 2 U CHFEETIR IR 28 i 12 353 < LR
FEOHEEN SN TN THEY . O TEFHITE 5, (24)

® WU R HEMESE A5 L, WESMIFZEAT & O L [FIRFSE I E RS . BLHIAFJE T C oD JL[F]
R D T= D D Wi, WEOEBERM Y v 77 AOIEHSE, HLIFAFIEOHEME (2 Fin
FINZFHE LTS Z ERELFHMicE 5, (14)

® HLISIERDT-D. FTED kA RISV R 2 3, RS A L= ) -
LFFFRDOT= DB LTS, £io, BEZMESZ LI XV LFEFED SR 2 15T
L. WA HEEST DRHI 22 H L T\ b, (14)

2% < OB & R EZ AR L TR | EEMARRME L Haolcmy, (14)

® =< ORI E AR L CHFEIRE A 0 T 0 | MeA 0l &\ 9 B Tk
INETOMAENRLED, FHICEEL THEDLNLTWD EFMETE 5, (14)

® WCRRT VT - A=A T U T TONIEHER & O LD | mAENFEE A & T
LTEY, m<iMicEs, (14)

® R BRALERIG 28 & O EHE VR R 23 T oA, 2 5 OYESMITIEARE & A i E A
FEENTRY, WY R L FEFEEAE - KEIOBENEZ SN TS EEFHMETE 5,
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(144)
A3 T —Y A+ T T LRENERSNTEY, WAL R - (K625
ATWD LR TE 5, (14)
EEERFFEZE B O IE ) iV ERIE =5 2 B BT 5 72 & ORI i 2 D TR D | Hriz/s
WhE DRfRE e EREMBI 2B ZED T\ D Z & id, o TEm<iMicx 5, (14)
TR EOFELILFEFIAEE & LT, 2% LI RmES 2D 5 2 &, FICHEF
AN BEREOBRRN D & | A FFEE I COMFRIFEN 2 BT 2 LE R H D, (244)
BB E EEOT T X~ EE e 2 SR 2 ERR L RNFIEOHEE 2 3154 2,
(14)
AR & 72> TEHNOKRENSOERE F &b BIF, ik & KRG &
OILFER L LTt & o i 2 HEE L TIT > TRRL VY, (14)
WAMITTEE OZ T AN S ED, EBRNRIEZRZED D5 2 L L 2D DT RAEE
il T D REDNE LA S, (14)
At i LT sA i E ORI 2 B B REAE92 2 LT XV | IR R ERR A RIS )
MHEESN D Z L Z2WRFF LIz, £, 7 U TERRS 22 SIS oW TIRARSE S TR L =
Z MR ICERRE 2 B (b L TS 2 &V EE, (1 4)
MREHIERA O TOE 2 OEEE I OAEST, 77 RTHA CORR b OO
T TCORBAT (HAWEAAR) OF LB REZEZICBI ) ELTVAEDNITON
TR, (14)
EBR PN W i E 1L, I H B S N D56 H H D D TEDORITEE TITZRL,
WEICEDSIEROIEFR I NEET, KIMHEL S &1 L EBRLERFEOHER %
LHDH—D2DHETHAH, RPFFEEEZIANTEIEEIN ENTE T H 25D 5T~
ET, MFRIEBIOEME SO LA RTZ &b, A% O THEESEIK E L THETIX
22y, (144)
FHEB & B MICHEZER L oo, IR 2UET LT VB BREL R DD
DEEbs, (14)
—HARERLRMEDHDH LD L THDLN, BIRVBROHILTWDH, WFFRRIL A £
ZATAINIDOBHLMHNEED D LEVIBRNLZED L IITR>TNDHOTHIIL,
teLAWEIEVZ LD, (14)
AU BT L TEW-X BB S L72D T, AU WA ROHIE & L THEIFEER
EOTHRLY, (14)
HEEOHEESL AT 23 B Rt Wk s IcBbns, (14)
JRA 3 TR, ZOHEHPMLT LOEME I 2 =7 1 IZRELTVD LIFE
2 B S AV L FAT SRR - RN T 2 2 =T 4 RIROMPEL o T RN E T
AVFEERTH D, (14)
Yes, especially between Japan-US and A3 country.

— 25 —



Due to NIFS strong role in international organizations (e.g. IEA) and traditional
links to research organizations abroad (especially in CH, USA, EU), there is a very
good basis for collaboration projects. Long standing is the collaboration with the
USA, the collaboration with both China and the European Union is progressing
well. More emphasis could be put on removing language barriers, data usage and
access, and general transparency.

NIFS has a vigorous program of international collaboration that has played a key
role in ensuring the international impact of its research programs. International
collaborations include bilateral coordination through intergovernmental
agreements, topical multilateral coordination under IEA, and 25 International
academic exchange agreements with other institutes. Some of these exchange
agreements have a long and distinguished history, such as that with my home
institution. Others are recent, including 7 new agreements established since 2013.
A good example of research resulting from the new agreements is the application of
helical simulation tools to the modeling of the quasi-helical saturated states in the
reversed field pinch experiments, in collaboration with Consorzio RFX. It is very
fortunate and important that the National Institute for Natural Sciences (NINS)
has supported some international collaboration frameworks that could not be
supported by NIFS.

LIE RHEE B TVESMITTEREEE & o SLFATTEEAE - (R 22 T\ 5200 IS LT, 1

OTELSFHIIT 2236 4, m<aHiT o864, m<FHETL27344 THoTz,

9.
TV D%

ITER FHE/BA {EEh & DEEZED TNDD, Fiz, ITPARERFI VFV—RERRZ L

Is the collaboration advancing cooperation with the ITER-BA project? Further, is

the collaboration contributing to voluntary activities such as ITPA and others?

ITER Ftili/BA 158 & OEEEHEMEIZ DU T, ITER Btk & O CTHEfH 1 Ic DWW TR E X
ZARZPLTEY ., BEEEINST T A~ G, INEWEERBASE. BEAEL, SLREAF5E.
DEMO #%&t72 &, 2751 CREMAYIC TTER FHE<° BAVRENCERA L TR Y, @Ml T
%, (74)

KA O IEE D34S ITPARE I NV —T DT —~ ) —F 2B b L L L bic, HFE1
~34NE ITPAREBICBIMLTEY, FFICESFHIT L2 N TE D, (24)
RFE#E & LT JET @ ITER like wall SRR O S /- BERPBIEHITEENC ST 570 &
ITER G+l /BA {EENC & FEMRAYICEA G- L, FERICESFTMT 2 2 & TE 5, (24)
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ITER HAZHEIEF (JA-DA) 2O OZEFEMIEDOFEN . ITER AEMA~OHINHRFHK L LT
DA DB A~OIRIEIC L 2 ANFIZLHE - Hilk%E & O 72 FHZRFR D= % 23—
FRBEMTONTNDZ el miMica s, (14)

BA {EENZ IV T, IFERC (1T361T 2 JFAYFERR GO A AE 15 ReD ISR 2 LRI FEIC &
L. JT-60SA OB EHEARGERIC B EWLL TV D Z L2 T, FTEN IFERC D F¥E
RICHEL, EEIZBMLTWD 2R LFHET 5, (14)

KEAERFZRICBN T I 22T A NHDR M AT v FTOMBIEA O CTEETH
V. ITER FHE/BA IEE)S° ITPA HEA~OIFENSN - SHRICHOW T, BRI, S
ANEENGR T, +2ICBRL TS b D LFisitd, (144)

ITER FHH[ % X 4E 3 2% ITPA IKENCETENSM L, @ik, MHD, &=L ¥ —hiv-, 5+
EORFHTRESBEMRL TS Z 2R LSFHET 5, (14)

ITER B LT, KR 7 e 2D v I 2 b—y g URoFHAERS OB ICERR L T
W2l am<AHET 5, (144)

ITPA 72 ERT 2 V) —72i&ENT6 LT, A e L CoOMMBR R AT 7220 g
DO, TTPA ~DERRICEN D810 &L 5 B LR ENCEb D ik E S5 2 B L,
ERATFcBIT 28808, FEIN—F 1B TN T I —TD ) —F—
EHTENE S 570 L, M5 21To TR ViHMicE 5, (14)

AU B VIR k2 7R 4 A8 U C ITER FHiEi/BA fRE) & DA ED TV D, B
RHAE=F Y —F—LoTN bDETFHEND, EHIT, ITPA R EDRT >
2V —HEKbIT-oTHY, HRICHT2ERBELITo TN D, (14)

ITPA ~DFFFEHE OBNMNEFIHED TR Y | HFEHIC X 2 BEmA R8T
TW5, S%ITMFEEN—ZADIEIMINZ ., ERETFE L ToHF LR+ 2 2 &
LMEEEZD, (14)

ITER Fi/BA {E8h & OEHEIZBI LTk, FEHutRE s & T RHEEIr e ss g (LUT,
[EHERE) & 35,) THLZLbHY, RENOEHEa L Z 7 FRRDIZ<NE D
AHbd D DT, AW E A ITER F1E/BA EENC LV ERENICHF ST 52 L£1F0 5
AHho, KA %8 U CRSFAIFZEH A TTER i /BA fEEh L B CXx 5 L 5, HBELY
REEEE D ENEETHD, (14)

ITPA IZBWTIE, 3RITCWE L OGHA T I E M 72 LGB 5 fIREVE S 5 5 D T,
Emeite L COER LN 2B LW, B2 ITPA DU —2 > 3 v 7 % FERT
(CERAUECRRMET 572 EDE N 24T 213X, FTRIEE O ITER ~ORLEZmD 5 2 &
WHANTHY . FENRERNZESTLZLICLENAD, (14)

ITER ### & 2250 & 55 A C ITER ICEHEER L CW DRI 5EH 5 L9 7208, 2o X 957k
FEABSIC S FEEH 2 L0 —BHESCTSANMETH D, EMAETICIRSL T, KEOHF
e DY 1TER #6# & ORI A FEBAOICRERE CX D L 5. BRE I k% & 7e o THILEERR
FHELTHR LY, (14)
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RF-DWFFEE D TTER ~FEE S 2560 AAROZEA & U TERRY M O R 722 1 Tk
LGN E & DB EFBD TR L, TTER/EDA IEBIORFD X 512, BEAFHHE & Rl A HF
& TT U7 VI BE LR TERWVPREIWZZE 2, (14)
AW OHIEHR O TTPA FE~OB NN 2 23, KFAWIEE DS % L7234k
LCEDRAATH D, KFEOHERER(L - TN BILDOHE D b KRFEDSMNZ DU
TOFEEZEM>THRLY, (14)
RFOBIERFEE 73T - T % ITER 3HE/BA IEBI~DOE A DD &+ LIEE %
UKL CTH D, ITPA ICBILTH, HBFIC Ko TEREREME L WD LH D
0. ENEROIFEEER 2 E T DEMEN L L TIOROAN o L& L5, (14)
FIWMTHLHOEMMPLEEND, Z0DIZ, LvEOpfE, KRS D Eik
TE D72 DEHIEEAEC, RESHRDILF bR S TXW, F#Z@ LA ARDT
LB AWM EDTZDITIE, EbEE & OB S E O TR 2R B M b MEETES D,
(14)
ITPA IX, ITER FHEI~EBT 2HEER & L CTHETH D, &0 DI RIS OF
AN EZE TH D Z L ITmma R 72003, JT-60SA ORER T Ch 5 BIEIX. BRAIFOR
BROFFICHIfFSND L ZATHD, RT7V XV —%2HERETLEMTHLN, TOE
Maz L0 =B ALy UT 57, RENDOERE AR (REAHE) o
KO TIRTE /e L S%O LY —EoE#ERIL - ezl Lz, (1
4)
Yes, the activities for I'TPA are highly carried out with leading role in several fields.
Need more efforts for ITER-BA which is very important for Japan.
Yes. NIFS contributes very actively to the ITER-BA activities, in particular
DEMO-studies, IFERC and — very important for Japanese fusion research — to the
construction and physics program of JT-60SA. NIFS also participates with a very
significant number of researchers to the ITPA and is active in the bodies of IEA, in
particular the TCP on stellarators and heliotrons.
NIFS has served as a base for R&D on superconducting coils, plasma diagnostics
and plasma heating, under contract to JA-DA and ITER-IO. It has participated in
DEMO and IFMIF/EVEDA collaborations, as well as to the management of the BA.
NIFS is also surprisingly active in ITPA (given the tokamak vs. heliotron
bifurcation), contributing 15 participants and 12 presentations a year to ITPA
meetings and activities. This participation has become particularly appreciated in
view of the growing importance of 3D effects in tokamaks for phenomena ranging
from the control of ELM to disruptions, low-density locked modes caused by error
fields, and saturated modes. Modeling tools developed at NIFS are being applied

productively to simulate tokamak phenomena.
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Pk, BFMGIEH TITER FHE[/BA KEh & OEAED TS Dy, F7-, ITPA IR ERT ¥
V—72BMkZ L TCWD0 ] IZR LT, D TELFHMliT 228 24, @< 2231 04,
T AN 44 Th o7,

10. ZEfEFEE & L THED TV 2 EREFRMRIZBN T, TOREZ+HIRIZL TN,
Fo. TORNEPBEEREINTVS D,

As an implementing body involved in advancing international collaborative

research, is that role being sufficiently carried out? Further, are those contents

being revised appropriately?

kW71, B0, BEEl /70 & CEBESEREZ G RICED 27217 T < EER

TR LX—HEBS (IEA) <° TEXTOR, BK{R h—F A (ST), A7 7L —& « ~UF hm

LRI 72 &% 5 O EELEF RIS S L, &FIE R 72 LT DA 12 m < FF

ficxs, (94)

® [ RBMIEFHERLTEY, Hm<FHITE 5, BFHAICONTIE, MARFER
TEFE (CUP) #& Tk, ATN T (Post-CUP) RRH FETHO 7 4 —H% A b (A3) 7u /7
LAEERT 5728, @UNGEH S TWa RO LNE Gl cE 5, B IICo
Wik, A3 e T AOIERICL VEYICHE SN TV &, B AEARERN S #EE
NOFAEDZRMBEEML TETWALZ ETm<iMicx 5, (24)

o EAEDERA AT A FEIEME I & LTEIRL, a0 53 RKY
WFEE DOIRGE - A~VEE L WD Z & 2Em << iMiiT 5, (14)

o L OEBELFEMFEICBTIERD, HDVITEMEREE L ToOREEZRZLTEY,
& < FHiT %, (144)

®  BUNIIHEIZES < H kW) & Bl 7IIc B\, FEMdgRI & L CoikBlz R L.
EREELRIEE L TE L ORREH WD Z Eam< i T2, (14)

®  HZE /R LRGSR 2B L C. AFZEATE L COROZHMIZ L TV DAl TX 5,
(14)

® [FADT T X<BEFEAEM (PWI) HEIC-OW T, TEXTOR BED D OBATICHE 9 NAD
FUE LAY SHGEIC TN Tl Y, @mliicE s, (14)

® [FA DT TOZEMIMLFEMIETIE, 20 1 5ECEMBE (TA) Mot 7 s
L (TCP) ~DEFTII S TRBATS I PWL, ST, A7 7L —% - ~UF b &0
320D TCP IZBW T MM H AR ZRE L7iEERN Thh TR Y mFHMicE %, (1
4)

® IFA @ TCP (AT FL—% « ~UF b A&, PWI, ST) (I2oW\W T, HAERFEL L

TEREMRE L, ENFSHZRY 2D T0DHZ L Eam<FHMET 5, (14)
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AT T L= « ~NU A hr R TCP (2T, D ERRI T v 7T ARE T
HHSN TS ZLiTm<SFHBTE 5, S HIT, ITER RFVRLE O E HEERI o 2
HEER2s (SSOCG) TOIFENZ DWW TAZOBERIIIFIND, (14)
EERR RS AN LD 59 R OVERA 2T 5 K O 2 3kFmBFSE (TEA #)) & —
[ 2[RI I8 D BEER M 2 A RIS RE OO, BRIEAYICIR Y MlTe 2 L AR ETH D, (1
4)
RERTEEME) 70 =7 MIZEICOWTUIESN R RELRDH Y . Z OO
IZOWTH, AIERIZEDARBE LR RENTNWD, —EILFEIFIEICONTIE, $ 9
D UM DFEHC AE LIS 2@ 2 SN TH RV, (24)
570 7T AONERLE DR EREFET RETH S D, FIEMAENTONTEE &K
FOMIEE OFIG /2 L RFEGIEHE OTERE « HEDVR Sh TOHUERFEOKRERAL -
W AT DR E b s 9, (144)
WAEDRE L Z1T 2 IIIER AR TH D, EHERILFRIFFE D RUR 2 FT B E N L [FAFIE
FHEEE T L DGR SUTIER > TV D0 B /1 Co HAMD b OERE - Hify
e 5.28 B A FEE I K DR E I > TV D E 9 )7p 8O E Rtk
DHEEVREL TS, (14)
IRIE & Z T ATUC NI T VR T U ZABPRENT R 7T b H 0 ERRR & 5L
HRIKICHE DWW ANBRMY T VA2 7 ny =7 T &I 2 g, (14)
WFFEE AN — R 720 Tl AR 7R B & U THERE L TV 2 222 BAREIC L TR L VY,
(14)
NIFS take the leading role for promoting international cooperation between Japan
and Asia country and US.
NIFS is well regarded as a leading research institution. It is thus an attractive
partner for scientific collaborations. For example has NIFS developed over the
decades a great expertise in diagnostics and heating systems, which has resulted in
numerous International collaboration projects. The internal and external
supervision bodies revise the program on a regular basis. This appears to be
appropriate.
We commend NIFs for its management of international collaborative research and
in particular for keeping complete records of exchanges, publications and
workshops. These records demonstrate the vitality of the programs and enable the
effective management of an extensive collaboration network responsible for a total
of about 120 visits to the US, China, Korea, and IEA collaborators. The growth in
the number and types of collaborating foreign institutes shows that the contents of
the collaborations are evolving appropriately in response to the developments in the

corresponding science. The collaborations with China and Korea appear strong and
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are contributing to the critical mass supporting the development of Asian plasma
science, a development reflected in the recent creation of the Asia-Pacific
conference on Plasma Physics and in Asian leadership in long-pulse science.
Looking across the pacific, the US-Japan collaboration is proving remarkably
robust despite the weakness of the US program and, in particular, its lack of new

experimental helical experiments.

LIk, FHmE A TIMHES & L Tl TO S EFRILFEIFEIC W T, £ 0&E 2+ R

7ZLTCWAh, £, TONENBEEREINTWDED] X LT, Mo TEL T 5
D54, mL<iHMhT 25184, i+ o608 34 THoTo,

11.

ERRERIFRZE LT, BRSO OERIZEBRL TV 55,
Is this international collaborative research contributing to the development of

human resources in Japan and abroad?
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BT DIHEN ThAL, WA S ENIAOFETHIEE OBRICEBRL T\ D Z &%
<M cx %, (64)

FETREOBFRE B L LIZEEAR A 7 — L &2 %50 B L CENAD A OF
RICEBR L TV A7 EidEm<iica %, (14)
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NBIZFRAMESL S 4L, ZNDBEVIITEE « FAEDZRIZORB>TND, %I A
WIFEE RFAEDPRIECH WA TR < BRF BT AR — N TE D K D 22l B ofr s
EWRT 5, (140)

TIT Bl L LTSN O R A A T ANER L TEY . m<FHET
&%, (14)

B ATFMAERR & 7o T D Bk, AP, Ao “EMWE CIX, @44 20~30 4
LI EDORFEE L OV EAEETRGE L TR Y . TOHR TRZEOMIEE « 2AED LD HEIEH
NI EIFmEmCFHMEcE 5, (14)
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EVIHIBLEND, —EOEBNRS D EBZOND, FRIBEICIEFEILFEAFTE 2@ st

D, BEFNEE LD I ama—a U ERZ LICX Y WSO A ~DE R

HERELTWDEFHMETE 5, (14)

92 1198 L ERIE 251238 T, Wendelstein7-X #E{E N H FIT ~D BN D 1= 6D D FHF 5
FIRE 72 &, BRI AT CEZZ LiEEm<iHMitE 5, (14)

A B =y TRWINE FIGEE . FAEOZIT AN OV T, LHD FEERRCH R - &3
ab—Ya UM ABLEBEEE T 572 EoamREm <M Mics g, (14)

M EBERIFEMOESDBVLETH D, RSN T —ZIFMT LHE TR0V, 4%

O LED TESFM L7z, FH3MIEICEZ DAMOBERE T 5, (14)
LFRBFFRICE FAM A L5 BRI &, ZREIERE 2 0 WA E OE FERGHE % |
ED XD ITEIEHNIED TWL D E WV ) HIZHOWTIEAS B OBRFRETH 5, (14)
BUE O W ESCEE CIHCKE THORE LIFRENRE L TGEEL TS L oic, 4

BIZARTHEALET VT OEENFERITERET 2 X5, 7VT7 OEFHEEDEK

~OFEMA R TR IN D, FFICA Y RIZIEFREELLZODOT, 412 Fhb

DIFFEE BB Z T AN DO bRV G Ly, (14)

B A & DGR ERFE A ONDEET CTICB T H1E S, %O A B~

ODEBAHIF SN b0 L LGHEESND, (14)

A B USRI E O M R E BT H Y | FEREFRSEA BRI ICB T D1 ¥ —

o THIEE LTERT S 2 LR EORO#HE RN LETH D,

EBR A 7 —/WiEE A2 K 0 R ST, HREOHZR LTSN OEFIFRE KPR

R ENEMNICEELWA E LTRELTHL WY, (14)

Wb TR 72 FAFZEETRIE ) Sl TV D EZABRH T2, ED LD

72 THRRG | O TOERETHT-00, LT LLBAE TR, (14)

WL D DFAEZ T ANUCE L TiE, BADORZICBIT AH7E0RILE B CE 5 &
I BONE, EHAEBRLTHEHX 5K 70T LEMIMAL TV, K%
DEERESRIL A~ B IR > TV D TIERWTEA I D, (14)

PWEDOFEMIFTLT LOHS TRV, AMBERA~DOEREZ A 57201213, A -
IRIEDKIG L IR T AMD, ZDHED FL—ARARARTHA I,

ES D NI B A B U TR E AR & o Ll A3 72 0 C 7 Bl 72 3 AN EE L a3,
RFLECTOELFEOPHREFAETHH L 2EX DL, OREBMERAH45TH

LEELD, (14)

Bl b RO O NFNTIIEER DS L, BREHEo 2 2 v 7 | #FEaT.

WFZEBREE D CAM DB R SR WVFRITENR, fEEZ ED X HIZRE L TWHL a0

HETH D, (14)
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MBERDOBRZ FBANCFHI CTE 5 AT &) #EE | BURDOIMNBRIE D RB R E
BRIERICER Db LB NS, (14)

® T ANFEABUTHE SN TWDH, EHERMRAMERE S 5 RAETHIE, Bt
AWl ZFIH L7z LT, &2 WITILFEFERR & L TOSNNEANEHEEIZ LD
BN EREZ LoD TIZARWES I Dy,

® IMEROBIATIE, EELFEMNE T v 27T ML D5 NBRWE N7 v—T Y — &
— RO EREIC KD SI KO — & — v T Om BB C & D FEIEDO N
el KON 6 A RIZIRIE SN EE ORBHFRTICR > ThHb D7 a1 —7
» T LG O A E O b EE, (14)

® HFWFEE PIMIIRT VL DI, Z B AT ARA b AL MMilZ ETEEAEII
RFATFETFE LoD, ITER BIEIZTE N SN D HIEE 2 ENEAHTE RWIEA 9 D, (144)

® HIEEDEIMREIC OV TRIUT, HFHFEESLFEET S L LY, =T HEE DIk
B AMERICERT 5, ZORPERESNTWD Z L2iHhid 5, (14)

o HNEMNGDIFFEEZITANIONTIL, ZOHME, B ZLIZAG T RE L L
DORRESZT A, ZORRNE S DPHRRICT RETH Y | BRIEAOBLR 2 £F o 72 FHE 23
HELR D, (14)

® Certainly, this cooperation contributes a lot both in Japan and Abroad.

® The international collaboration opens attractive opportunities for young Japanese
researchers. This is strongly supported by NIFS. Conversely, NIFS is hosting your
researchers from abroad. These experiences are invaluable for the career
development in the early stage. The collaborative research is thus making an
important contribution to human resource development.

® NIFS plays an important role in sending Japanese students for study abroad,
resulting in a significant Japanese presence in most ITER countries including the
US. Japan also hosts a significant contingent of foreign students and in several
cases, serves as a bridge between western and Asian countries. There is a growing
network of established researchers in foreign countries, including university
Faculty, who have spent some of their formative years in Japan. This network

endows Japan with a special role in international fusion research.

PIE, FHiE R TEBEILREPIEZ 8 LT, ERADO AMOBRICERR L TW 270 123
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[FAFFEDOHEREIZ IR W ONDIRE ZT D,

[1] FEDF L H

(ER#RHR)

Domestic Collaborative Research

FEFEFFEDOABEARIL, FEOERE L EESFOBIMZEE X 72 b DIZRo TV B,
Do the recruitment contents for collaborative research reflect trends in research

developments and in the respective fields?

Sk, —MAREAFZE, LHD RHEILREIRZE, A0 AL EBFIED 6 78 D 3 D DFEFA 2
ZHT T4 XEN, IGEEOBENEFIIEZ D HDOTH Y, BEEHIED
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HXFEFAREOEEIZBNT, BEMEGaIa=7 1 LEELERLZKRT 55
BEINLTWVD D,
Regarding the screening of collaborative research topics, has a mechanism for

reflecting the opinions of the fusion community been constructed?
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3. BRIZHTZFHMEAT O & & bITHERDENROEEMEEROIFERRENTND
yIEs
Together with engaging in the evaluation of research results, are summarizing the

results and then sharing them among the collaborating researchers occurring?

REOWFIEE DG L, FENTE HILFRFET —F# X—2 (Nicollas) OEAIZLD |
R DISHEEROFEICEAT 2REEMMNTOIL, ¥ AT A L ToOILFEFEREE RO
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LRI e R ORI R EE T COE T 2 _X—ANWENIEE I TNWD 2 &, Fio,
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4. RIEOILFER EMRRTEOEMZED, EFIER b F O LR - LFEFIAIZHL
T2 D%

Is improvement of the research environment improving through the expansion of

equipment advancing, and is it also contributing to collaborative research and

collaborative use including industry-university collaboration?
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ERAL, ELOBELNTEDAMOBREMOLPOHERHNLETHS I,

5. REOHREML, FHFENBLIZEIRL TV 50
Is this collaboration contributing to the strengthening of the functions of

universities and to the research enhancement of universities?
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6. ANMBRICEBRL TS,

Is this collaboration contributing to the development of human resources?
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7. BOBEEZ ST, BIEVWT T X< - BRGSO B OFIRIE L HEE L TV DD,
Is this collaboration advancing academic research in wide-ranging plasma and

fusion fields, including cooperation with different fields?
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(ERRFREAR)

International Collaborative Research

8. MWBSMHTFTHERE & DILFRRTFEEME - HFHlZEZ TV D0,
Is the collaboration being prepared soundly for collaborative research bases and

systems with foreign research organizations?
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Is the collaboration advancing cooperation with the ITER-BA project? Further, is

the collaboration contributing to voluntary activities such as ITPA and others?
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As an implementing body involved in advancing international collaborative

research, is that role being sufficiently carried out? Further, are those contents

being revised appropriately?
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11. ERREFEIZEEZEL T, BRSO AMOBERIZEIBRL TV 5 2%
Is this international collaborative research contributing to the development of

human resources in Japan and abroad?
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3.4.1-1 Structure of the Japan-USA Fusion Cooperation Program.
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3. 4. 1-2. Statistics of the Japan-US Fusion Cooperation Program
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Fig.3.4.2 (a) Number of pesonal exchange from Japan to China (J=>C) and China to Japan (C=>J),
(b) number of personxday and number of papers published in international journals as a basis of A3

foresight program collaboration as a function of Japanese fiscal year.
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EMETH 5 31O FEME,E (Implementing Agreement, IA), AT T L —& « ~
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ordination Group, SSOCG) AVHAk XN TRV, BRAERFFIEFT LML T D, Ak
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RELTITEBVIERTHZ L E LTz, B X9 EEROfusion DNLH BN Y IKEH] & HE e
Sl ELHY . P TA ~OIERZLBATITEN =23, Wk 2 7 HEICIERITBIT 2 &4,
IA 75 TCP ~DZEE LB . PWL TCP & 72 o7, BATHRRO W EHGHEE « HilgliX, EU, H
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#3.4.4.2-1 PWI TCP \Z&N$ A [F - HusRFE07 PN EEpekE

PWL facilities Special capailities
B | HAGDIS-II (Magoya University) Divertor stuedies at high densities, detachment: studies:
. Divertor studies in the rgest mirroe machine, high ion energy, flux
CAMMALE (Tautuba Universicy) under high magnetic field, core-edge coupling like SOL plasmas
- Sophisticated dragnostncs for near surface plasmas and matenals
MAP-T1 (Tokya University) [MAP-IL will be moved to Tsukuba University)
QUEST (Kyushu Universiy) Spherical torus. PWI studses with hot walls
; ; It generates a sheet plasma (0,04%0,01m in cross-section). It
TPD-Sheet IV (Tokal University) eqspped with the Omegatron mass anatyzer and 1CRH.
-'H"- PISCES-B (LACS0D) Be aperation, extensise set of post-mortem anabyss methods
TPE (IML) Tritum plasmas, moderatesy neutron activated targets
High partcle and energy flux density, BF heating, reactor relevant
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