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Are the application categories properly up to date ?
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TREROGFFIND EIZEAZE WD THO L DIZOWTRF DA SLENS LvZe, (1
)

@® Bilateral Collaboration: In FY2010, two more large-scale research centers are
added to the initial four research center. This expansion made more possibilities
of collaboration area, so it resulted in 20 more accepted programs with
respected to FY2009. However, the budget limitation in FY2010 collaboration
overall, made funding limitation issues that to be resolved.

LHD Project Collaboration: In this category, two major fields of research, such
as “Fusion Engineering Research” and “Fusion Science Research” are
maintained.

General Collaboration: In FY2009, categories of proposal had been increased
to 31 from initial FY2004 of 24, including sub-categories. This change is deemed
to be reflecting progress of many fields of research interests.

Therefore, the Domestic Collaboration Program of NIFS is rated very highly
by its well-balanced mix of research areas by properly managed and updated
categories.

@® There is no doubt that application categories are properly chosen. Because
they are up to date with current trends of fusion development.

Moreover, NIFS activities are at the cutting edge of the international fusion
research.

Hence, all of the involved partners ranging from world famous scientific
centers and universities to small groups in less renown universities from all
over Japan benefit greatly from the collaborations managed by NIFS.

Indeed, the partners focused on narrow specialized areas of research are
provided with the guidance and the coherence needed to achieve the important
goal of thermonuclear fusion.

At the same time, they maintain their excellence in their field of expertise.

Therefore, the system outlined long back in 2004 has proven to be a powerful
mechanism to streamline and coordinate fusion research in Japan.

The model is now widely recognized and used in different parts of the world.

It seems that this is the only way to organize a broad interdisciplinary
program which requires the synergy of many fields of science focused on a very
important goal.

Therefore, the goal of achieving nuclear fusion vital for the future energy
supply has been transformed into the “real target” due to the progress made by
the international effort during the period of 2004 — 2010.

@® The Domestic Collaborations are divided into three types: Bilateral
Collaborations, LHD Project Collaborations, and General Collaborations. The
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total number of Domestic Collaborations has increased steadily since 2004,
reaching ~450 in 2009, with much of the increase occurring in the category of
Large Scale Computer Simulations.

Some changes have occurred in the application categories for the three types
of Domestic Collaborations:

@O  Bilateral Collaborations - During the first mid-term period 2004-2009,
NIFS carried out Bilateral Collaborations with four institutions (Kyushu,
Osaka, Kyoto, and Tsukuba), with the number of collaboration activities
roughly doubling during this period. In 2010, two new Bilateral
Collaboration partners (Tohoku and Toyama) were added, to extend the
Bilateral Collaboration program into the area of fusion engineering. This
extension is appropriate is view of the emphasis on fusion engineering as a
crosscutting Research Project of NIFS in the revised organizational
structure of the Institute.

@  LHD Project Collaborations - Apparently there were no changes in the
application categories for this type of Domestic Collaborations. Also, the
total number of activities remained unchanged.

@  General Collaborations - The biggest changes in application categories
occurred here.

Two new categories were added: DD Experiments Planning (with four
collaboration activities) and Fusion Archives (with eight activities). The change
is appropriate because NIFS will soon receive final approval for its planned DD
experimental campaign and because there is a need to accumulate historical
records while the older generation of pioneering scientists in the fusion field
are still available.

The subcategories within the category of LHD Project General Collaborations
were significantly re-organized. The total number of activities in the LHD
Project General Collaboration category was unchanged from 2004 to 2009, but
these activities are now spread over the twice the number of subcategories (five
in 2004, nine in 2009). This change is appropriate in order to facilitate
correspondence to the revised organizational structure of the Department of
Helical Research in NIFS.

Several application categories, although unchanged as categories per se,
experienced noticeable changes in their respective numbers of activities: e.g.,
Large Scale Computer Simulations (15 = 59) and Workshops (16 > 24)
increased, while CHS/CHS Data Analysis (12 = 4) and Basic Plasma (23 > 13)
decreased.

Here are a few other comments:



The list of categories for General Collaborations has major categories called
“LHD Project” and “Fusion Engineering,” which correspond to two of the three
crosscutting Research Projects of NIFS. It might be helpful to organize the
several theory-related categories in the list as subcategories of one major
category that would correspond to the third Research Project, namely,
Numerical Experiments.

In the list of categories for General Collaborations, it is not clear how the
“LHD Theory” subcategory differs from the “LLHD Numerical Analysis System”
category.

It might be helpful to change the name of the “Coordinate Research” category, in order to
distinguish this from the Coordinated Research Collaborations. A similar comment applies
to the “LHD Project” category of General Collaborations, in order to distinguish this from
the LHD Project Collaborations.

Since Bilateral Collaborations are defined on the basis of the use of large
facilities at university research centers (such as Osaka, Kyoto, etc.), it is not
clear why Bilateral Collaboration with NIFS itself has existed since 2007 [cf.
page 26 of the second presentation].

@® In domestic collaboration, NIFS distinguishes between three so-called
“frameworks”:
@D  Bilateral collaboration
@  Collaboration with LHD
@  General collaboration

Such a distinction makes sense. There is some overlap between framework 2
and 3, but the work under framework 2 is meant to be more long-term and
seems to contribute directly to scientific methods used on LHD. Framework 1 is
exclusively devoted to support larger facilities in four universities (Kyushu,
Osaka, Kyoto, Tsukuba) and to connect their activities to the research done on
LHD.

After 2004, the number of collaboration proposals has increased. This is
mainly due to increase in “bilateral collaboration” and “large-scale computer
simulation”. The vast majority of proposals is made in the framework 3 “general
collaboration”. Here one has a very large variety of collaboration categories with
a quite disperse number of proposals. It is remarkable that almost all proposals
are accepted. It is reasoned that this is due to the beneficial role of a “caretaker”,
who accompanies the proposal process, and due to a conscious promotion of
innovative ideas.

My recommendation is to make sure that the quality of the general

collaboration proposals is similar for all categories. It is usually a good sign if
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there is a certain rejection rate. NIFS may consider to adjust the schemes to
have more competition and thereby to foster collaboration with the best and
most innovative ideas proposed. This is especially important if the budget for

collaboration further decreases.

@ HEFA - ERAREEMEIZI 2 =T« LEELERREEOERZ R
LGMRoEBBIATELD
Has the collaboration research progressed Based on the opinions of
col laborators ?

@ FUGMBILFEMZE TIL, UM KFENERIR M~ 7 %E, QUESTOYrY 2”7
MZBEI LT, & 1 M HIEHE O 2 4] K 0 SN2 B 725 B GG e O B g o 78 E = |2 B
3B ADRKICED TE 72, 29 LA AEE 1 HIENIcT XTor %
—THVIAENT-, KBV =TT AVEMEFEEDY VRT T LE, K
=DV RIOT AR REET, aa=TFT 4 L OB RSB EHTIT->TW5,
L HD L FEAZE Tl a3y bV —7 ZEESNEEES L. —RIERAFZEIC
DWTH, WiT, HEEAN & LRI E OERNEIZE b, 72, KRR EES
IZOWTH, RGBT IEAT LA O FERERT 0 b O Z BN a2 Ho T o, LA
oz o, Bt a=7 ¢ Ll USRS OB RO RKME I T
NTWs EHrcx, m<EHMETE 5, (944)

@ ik 22 FEICA X — b LIS LFERIFIL, 22 =7 1 O=— X% HhiMl
PICEY BT 72bDTHY, 2 2= AN TOEEOANER L NI HEALDL D
B OFRLHETHY, @m<EFHMETX 5, (34)

@ RILFEIFEARE S, L HDEHEILFEMZEOIT mRILEFE, S B3
AR Oy U — 7 BILEE R & e 2 2 2 =7 o« OR A FEmIC
B AT, HFRFIH - HRFE 2 TG S T2 80 O TR K FHMi T 5,
A% OFEFRIA - RO S 522 2EMIZT T, ey NV — 7 %% @
CTRFAI 2=T 4 HOBIGOEREZNETHZ ENVLETHSL, (14)

@ 3a=TOBEZESE, EEA TEOBTOIFEMIEE LD B, FERTN
THT TR ZED . THREZMERT D & DI, HiICSmEE 2 037 &)
HERAE S L Co&kEZR- LB, o CE<hice s, (14)

@ EILWECHEE OB EET = & LR AR AL T D 2 & SIS LA
ZEbBOM, PEHMMICHAEBRZEOLCala =T 4 2 RKREL<THHATS
BOLMELCHEZWY, (14)

@ X MAIFEIFZEDORWE Z AL, ML TWAHRFORKE L Z —IZEDFFED
T HETEDL MBI N T, MBI & DEEIC LY | ZnEATRRICT 5
ZEThY, ZoMsHAEEm<SEHMET 2, —J, BOGMBSLFEMFEONEEZ S - &
I 2=T AUBRDRETH D, BRI TR < FHli S iz A v 7 4 —
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YNV =T A T EEBORT LD EEHmET D, (14)

@ FUFMBILFENIZEIZOWT, KFEOH/E L Z—0 BfETHEO BEEIZE L T, K
FRFTIFARAMEE AN EELZBIEL CEE SN TS Z Eam<aHiiT 2208, BAE
REICII 2=T 4 OFREZ S DI AT Z & 2R/ 5, FLRKFIC
BILTIX, I79—TCHE—RZMET L LT TR, £ RrAZ4AENL
THAN=ZMPEICT 7 FLTWLDEELSFHETE 5, JWUNKRFEOQUE STIC
DWTIERTAREE OB b~ 27 OBITHEFN—0 A Z A P FEIZK D EFbL~
DO L VD Z & THERSFHITE 28, o LIRS T —vREZITVW., MI~7
DIBICHLEBITNETHA I, (14)

@ L[EFIH - FEFFED L ITHONWTIE, G aIa=7 ¢ Ll L TERiSH
TEY ., m<FHETE 225, LR, EHEEITIEIC W T G R A e
HOLNI, BRE a2 a=7 4 ICENTETOAT vy ER b6 INTWDHINET =
v 7T HT EbnEEEDNS, (14)

@ NG MAILFEMZE D @ T — < ITJRRUF ~O LB R E S 72 2 & BRI
FHICE 5723, LHDEHESLFEFTE L OFEWERT Z EARD b D, HFANEL
LRGSR G S EBMEERG 2 Fi E LCR—ICH| O FERTE 2 L O MFnnE T
Ho, (14)

@ HElGHFERT TR SN D T/ IR OMERRHmH R R Exbo T T U
VALTEIEINEIWE RS, HABEOLFENEICHE T S & H/ N O
HERXWHS R LWL BMULTELS D ZEnd D, (14)

@® The selection and management of NIFS Domestic Collaboration is conducted
by “Collaboration Committee” consisted by 44 Members, 25 from outside and 19
from NIFS.

Also, the “Collaboration Committee” is organized by three sub-committees for
three areas of Collaboration. The planning, selection and review processes has
been developed to fit each categories of collaboration purpose and needs, with
access to the “Fusion Research Community” through “Fusion Network (F-net)”
for their feed-back.

Therefore, the management system of collaboration process is very well
organized and balanced, so that fair representation of collaborators’ opinion is
founded in the system.

@® The progress is visible in all aspects of these activities.

NIFS is adjusting and improving its governing role all the time.

It shows a great flexibility by introducing new forms of collaborations such as
“ Fusion Network “ bilateral collaborations and etc.

NIF'S also reorganizes itself in order to provide the up to date leadership and
guidance to smaller teams participating in the program.

Thereby it facilitates a broad and profound approach to the most topical and
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timely issues of fusion research.

As a result even small groups can make the difference addressing difficult
questions.

Therefore, they become highly competitive and well known.

@® The three types of Domestic Collaborations are overseen by the Collaboration
Committee, which is set up under the NIFS Administrative Council. Of the 44
members of the Collaboration Committee, 28 members are from outside NIFS.

The Collaboration Committee appears to be functioning properly.

NIFS used a questionnaire to solicit comments from collaborators about
Domestic Collaborations; this was a useful exercise. Most of the comments were
positive. NIFS and the Collaboration Committee will incorporate into future
planning the suggestions and requests that were received.

@® Of pivotal importance is the collaborative committee that supervises the
collaboration program. There is a balanced number of members from both sides,

NIFS and universities. As an external reviewer I cannot say more on this point.

Q@ HEAWMERROARIEICHIAhTERL,

Have the results of collaboration research been published properly ?

@ ILFEINFEDRRITEE 200—400 HEH STV D, KO OE —FHIL
B A BT LN Th D, 1T AE ARG = 3L ¥ —S3 05 0 A 30—40
R STV D, K 10 RO —FZ IIEME R AT LS Ch 5, EFRIFIED
PFEIZAEAE 400-500 1 TdH 0 | 237 OFL[ENFIE Tl MRS E LD b b kR
ZEFTna &z 5, KEFRIIAKEITHY | BERNEW & A5, 2010 412
ITONTE T AEABRMEZ RN F—23TH, Z<OMERBRINTEY, £
SO MEEBOY <Y —CTHE[HENTWZZ ERHIRTH-T2, b &
D, ARICHT HEBF ORI, D TELFHMET 5, (94)

@ HLFEMEMREDOAFKIL, RERESLEOMMEEZED T, WY INTE M
RE < FHET 5, R, BOFARILRIFIEIZ OV TR, 77 A~vEEFR% IR
WTC, BET 2RV Y L EREL, RREEZITO LB, K< aIa=T
AMBBRERDLIZINRENTWSZ L%, @itz 5, (34)

@ EEAEREMIEE S EBREI O B HICEY e/ YL ZOIEENTE < P T
5. (24)

® Web FTHEAZMETELIN, BELIZKWVWOTH- & EOBEIZ LT 2
vy, MrigBEoERTI Y, (14)

@ o7l T, AEROAILFEMEDOE Y v a v ERITDHE LT, FEETORL
RELVTE—NTLHLRPEEND, (14)

@ HUEME L TCHUARREEL LT TWE, AR E I L AREOEREN LY &5
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2% Z L&Y %, LHDERIIETIE, 4% b REFDIIMIEE 2T —~
J—=HF—l7o>THHIDNE, (14)

® L HDEMEIEFEMIZEZ, @ LL O HERECEFR ST CORR N ERE
Tbé’k%%b\&@éﬁn@fgﬁﬁ%%ﬁﬁbfk@\ﬁ<§ﬁf%éoﬂ
TR R, PR O EBRIFE 28 L T, PABABE LT RFICBIT D8
RS IE 2 JRNREF TN © TR D E 2 FFo—J, o - REIICE WIEBRBS )
%E@%Té%ﬁﬁ D @D LV OEHEE A~ O R SCSRS EHIRIIZ 2 STV D

AFFERRRICKI T D ERE LA S T2 E b METH D, £, MEEVGY
ﬂLT KRG DH N A% —EEE S LD, (14)
0 LFRBFFEOFIFEOREEL T =27 VL R— N EETIARE > TLED
ﬁgwow%%% ECOHEL LGS, BELEKTELLE L, £z, #
HEEFITEHAEHNOBLEG, BIRIETZHIBIL T, CDIEH—FR, £/, HER
KEEEFDLVLHT, =22—AL LTHER—LX=V ETHRTHIEIICLESL, K
DAL RT SRHDHOTIEIRNOD, (14)

@ UG MBILFENFZEIZRES LT EH RO B R [RS8 O SR 252 1T 72 2 & OB
EEBOTDZENEFE L, SRITEZ S5 E TOFIAN TR O m W RS~ D I
B2 Z EnEEND, (14)

@ LFEIWIIEE AT DEAA R AT ZEFT 2y & OANE A~ ORE OB > 2T L3
WOT, I AEAFEBRZ XX —SFIIIBIM LIS WlEDR H D, b LANEA~D
RE DR AT AN TENETHEMHRIHRZ 260 LEZX NS, (14)

@ ILFEMFEMRROARITEUNICENTEY, MM TE 5, 72720, Bkx oA
ORI, DV, — RSO BIERFOFHEA TE 2 X 5 R RO RAFRITIE
DLRPLETHAH, (14)

@® Within collaboration framework, the gradual increase of outside collaborators’
contribution to the overall publications is promising trend. It is, however,
important to investigate reasons of decreasing number of published papers
after 2006 peak.

@® Although the number of publications constitutes a very crude criterion of the
scientific activity it is impressive and remains within the range of 100 to 200
over the years starting from 2004.

Some variations are natural and inherent within the scope of an
interdisciplinary program.

Furthermore, the number of presentations from the program constituting
highlights of fusion activities is reported at the biannual IAEA Fusion Energy
Conference triggering a lot of interest and admiration to the results obtained by
the program managed by NIFS.

The number is a significant part of the total ranging from 30 to 40 on each

occasion.
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@® Many papers based on results from collaboration research have been
published each year during the period 2004-2009. The total number of such
papers has ranged from a high of ~400 (in 2006) to a low of ~200 (in 2009). I
expect that the larger numbers of papers published in the years 2004, 2006, and
2008 are explained by the biennial occurrence of the TAEA Fusion Energy
Conference in those years. There appears to be a slight tail-off in the total
number of publications, if one compares 2009 to 2007 and 2005; presumably
this trend is a temporary anomaly.

The number of collaboration research papers with NIFS scientists as first
authors and the number with non-NIFS scientists as first authors are about
equal each year (except in 2008). The number of presentations at the IAEA
Fusion Energy Conference with non-NIFS scientists as first authors is actually
increasing, which would indicate that the Domestic Collaborations are being
successful in strengthening the research activities at universities.

@® There is a growing percentage of papers published by non-NIFS scientists
based on results that were obtained within the collaboration with NIFS. This is
a very good development that should be further encouraged. Also the
percentage of presentations on the IAEA fusion energy conference is increasing.
The slight tendency of decrease of the total number of papers is not worrying

but should be reversed in the future.

@ HEHAREIERICHTIEMEBFEFALGNOEREINTS M
Has the col laboration research progressed Based on evaluations over the
previous results ?

@ FSILFIAFSE & bR ECHRAREERE DT TR, Mt RGO L7 H
FEICOWTIE, TOMRBONFEEEBMICIME L, TheaBEx-%E%s L, @)
ICERAIRSCETRBL /7 D 72 ST WD, FEFINZH IO HIEEZ U E M ST
., Em<FHMICTE S, (74)

@ I MM EMFZE CILERR 17 AEE I TEWNILFEFR - LR (o9 54k
R, M OVERR 19 4FREE D B 20 425 o BU5 [ B SE [RIAF 98 25 B 20 B O SMMEET 12
o POTmBIIL RIS B O CNBRIED T 21TV, S bhicat v
Z I ER B DEE SR OEHI 2 E 0 A 2 kT 0% 4 HlELZ LD R
T DO EEIT->TEY ., MM TcE 5, (54)

@ LFEFRORR AR E 2 - Lk, it ch b, 277 L LHD 2 & 0Egma
FBHAWFSEAT ORI X9 2 3im 3 77 0 #E, 4 F TORE BT O R R
EFEEAEME 2. FRCE TR D EmIIZE D AN, MO LB EIAALT
wmamd A EbMETHAH, (14)
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® L HDFHEILFEMIEIE, BEE R 2RO ZBEFERECTH VD | o TR
MRENZ EHH Y | PGSR ERS RS 2 LB L~Ub b & < WFERT
3 E NI E K OVER STV 5D, —MRIEFRFFEIL. R THY . Rk %
YD Z L IEE S TIER W, B LUV ORFZER R & 72 O I X EHAIPERE O )
RREPARFRTEH D P, ERED SR ERD R HIAIZHE S 05 72 O
ITHET DR S D, BT MRILRFIE O K& 7 —OFEIZIX, RO T
RO THROP TR AT 2 P RIMEIFICZ 7By g & —EIE%
IZFEim T D Z ENABREEIZR D, O FAEEZZEE T 5 & Vo Tz BN - 7o ik
Wbl Lo CUIEETH DL, (14)

@ KEFI[FEIF MRS Tl it STV A EER 2 L FFI A RFEO#RE 7 ok
ZBEMLTEBY, WEITHD, 72720, BEBRLEHNOEE>TNH T rY =7 |k
HOL[EIRFSE & B EERORFGE S 133 7 v A 2B 2 D VBN B D, B FERINFZEICRT L
TITHEDRY | ITEEEOSNE S I LN WTRny, 20—k, 7mny
= 7 MAYIEFEIFZEIZ DWW TR ER 22 L FRFH G OF A 7 = & 2 L3R O FEHh
HEE (B2 I, RO FHFHIEIZ X o @IREET) BDUETHAH, (14)

@ HLEWEREZFMMTL2DITH LWL, ZOFHMEEESE 2 2303352 L LEEL
W, ZOXSIRRNEEXD L, FIERSEHLTNDEVWR D, (14)

® L HDFHELFEFEHCRHE S TOFEITIEDO ZEITICRWITHIL - TR Y &F
i T&x%, 7272, LHDFEFEHETCOTRFEIII >OAT TV —DOHF T b
WD, FREORRICTR LT TND Z EDOHRNBRVDO T, SBMEIED
TENEE LV, FRFE~OEHEICE L UIHFE~ORBZE L SN TR Y K
ROFHMIT RN > TWD LMl T E 5, —ILRIFZEIC OV TR, IEEhH S
F2ORFEMNEEND, (14)

@ MhFE<FHETE%, —J. 1 TERIZHEITHT BMEHE A~ FEA 72 8] H3 ]
FFSNDIRBUZH Y . 2D LD 2800 b 217V, SEITE U TERHIED %
17972 EOxGEE BAUE, 2 b THBERROTEE D LV — R - 0=RA7R b D
(2R 2Nt END, (144)

@ As the case of selection process, the evaluation process also followed similar
procedure with “committee” with many outside members for transparency and
fairness. Therefore it is reasonable to accept that the collaboration has been
guided by evaluation process, with effectiveness and fairness.

@® The progress is indeed impressive.

Numerous dJapanese fusion communities are strongly encouraged to
contribute to the progress of Japanese nuclear fusion research by participating
in NIFS activities. NIFS is undoubtedly the fore front leader of the world fusion
research. LHD device is the masterpiece of fusion engineering.

The synergy of the advanced geometry of the magnetic field, the

superconductive coils and the enhanced heating provides for the achievement of
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record parameters highly relevant for fusion. It is obvious that most of results
are impossible to achieve on a smaller scale university type facilities. Hence,
university groups benefit greatly from their collaborations with NIFS. The
system adopted to incorporate research carried out at universities is unique
constituting the important Japanese invention. This is also born out by the
results obtained on other important yet smaller devices such as GAMMA 10,
Heliotron -J, QUEST and FIREX -I and other installations.

@® Each university research center involved in a Bilateral Collaboration
arrangement with NIFS has established its own local committee, with some of
the members from outside that research center, for managing its Bilateral
Collaboration activities. This was done in response to a previous
recommendation from the External Peer Review Committee. The Bilateral
Collaboration Subcommittee of the Collaboration Research Committee reviews
the experimental plans from these local committees.

Safety conditions have been checked during visits to the Bilateral
Collaboration university research centers. This, too, was done in response to a
suggestion from the External Peer Review Committee.

It would be useful to construct a complete list of the recommendations
concerning collaboration research that have been made at previous meetings of
the External Peer Review Committee, along with the corresponding response by
NIFS to each recommendation.This type of list is often presented at
experimental facility program advisory committee meetings in the U.S.

I commend the presentations by Prof. Kaneko and Prof. Mito for presenting
many statistics and quantitative data that serve as metrics to indicate how well
the various collaborations are proceeding. This had been a previous Review
Committee recommendation, and NIFS has responded very well to providing
this type of information.

@® Yes. Previous recommendations have obviously been carefully considered to
improve the collaboration program. In fact, since LHD is operated as an
inter-university facility, almost all previous reviews have extensively addressed
this issue. Thus, a frequent monitoring is guaranteed and the collaboration is
well embedded into the scientific context. Several measures were more recently
implemented to improve the collaborative network of NIFS, e.g. collaboration

committees, full access to the NIFS network, visitor center etc.

® WEERREIEEIATEED
Are the results of the collaboration research accumulated properly as
an academic resource ?
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@ HEAERIFMZEET O LFEMFERRIL, FIHEEES I AE ARG =RV ¥ —235
Wi &, e RIE T, MR L R B TE L LEmGHET 5, FRICHS
MARILFEIAFZEIZ DOV, 28 1 B EIE BRI W T FRROB G O mitEne
RIS B R EERR T e 2 32 & O EHCAIY | Kt X —DFF2EE DR R
G U CERAICHEE S, RS IEOBEE R & L TERE I, 2
2 WG I TORIE L 2> T D Z EIIE S FHMEC& 5, — i SLERFZE CIXir
SIS 2 A & 9 A ILRIRFSE D R SIS L B B Z & | R G = kL
—RHECOFINAEICLDREEDIERICH 2 TWD Z & i3md TE <Ml T %,
(644)

@ ZHORIRERFERROALILLT, QUE S TOT —F & KRG B FeiT o =
VE 2 —ZIRGET D7 MR & D B DR IERO AT ERBRICT
— X DERBMTHONL TS Z LidEm it 5, (14)

@ HLEMEICHENTIE, FRFEOHESE CORFEMENERIZE D | FiTHy7R
R ERT D & T, RGP AT e R F 2 il & Lo FY - AR &R
ELTHHMUNCEHINTE TV D LS, 2 m<iHMicx 5, L%
IR L T, BEEE L TIIERMAER e, N FULBETETIIEILRY:, ¥
YA 1 b o N TTIRER R, oA Tl R A LR ERT. P S 1 Bt
TIIAETERFEOCKREKRF 2 &, BRI @SViHMiESE Wb, £72, 5T 5
FEIEE OFHMECHMAE L Em <, U T, TBEOME - NWEROEREICH
BRLCECWb EHfiEsND, (14)

@ EiURE, EBRSEERIIYUKROZLL LT, 2O, We b ETORKE
BEONBRHEBI U ARy N U 0%/ &, myTch s, (14)

@ HMEITEHEINTETWHEEIN, BHHELDIZ LTI N L,

Briz, ONY IR DE LIADIZHOWNWT, @77 XA<BEMAEERICSWT, @FMA
SRl THFERET ORERI I DWW T, F DR E 2P TOMFFERUER DRI R A
el HIEINEEND, (14)

@ RFITEMEIT LV FEE L~V TOWIEOMERF - RO Tk L < 72> TE T
W5, A 2=T 4 DFEELIELDOTZ DI, FHE L~V OWFFEE ~DFREMA) 72
TENESEEND, (14)

@ (Hx OHEMMRRIEREICHEED Z L7 B0 UL ORI HEEESCE RS ES
TORKIRDL, TR X OSIEER L MR T 2 FEERINLEST S, I 5
RTeA XY N ERRBCEHT T2 Z EDNEETH S, (14)

@ T —=2TNLAR—RNIWe b2GHETHH Vo r— RARETH D | BET UL
LT —H ~_X— A NIFS Article Information System H R FIRETH 5, 7l EHr =
EHTHZLI2L0, oM eE oMo EICE IR cE S L Ebins, (1
)

@ MHEMEOERBIOVTUIFHMETE 28, D LAZICS WE L H Y | FRFIEIC,
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BIZ2ME NS DT RBMETHAH, (14)

@® In bilateral and LHD project collaborations, the collaboration results are well
documented, and these results are indeed very high quality works in academic
viewpoint.

@® The collaboration research is accumulated properly due to the management
structure invented at NIF'S.

Indeed, the administrative council of NIFS promotes the collaboration
research vigorously.

The strategy of the organization of the fusion research in Japan is constantly
monitored and examined.

The decision making is carried out by committees summoned by NIFS.

This system facilitates the feedback and the effective control of the program
as a whole activity focused on the specific goal.

It broadens the range of issues addressed within the framework of fusion
research adjusting to the progress made continuously.

@® NIFS is maintaining proper records of the collaboration research activities.
Informational lists were provided to the External Peer Review Committee
concerning:

e Collaboration programs (354 in number)
e Publications (very extensive)
e Patents (28 during the 2004-2009 period)

Collaborations by NIFS scientists with companies (34)

Collaborations between NIFS and companies (105)

On an annual basis, university scientists and research centers report about their
collaborative research activities and results at meetings scheduled for this purpose.

@® Two flagships of the collaboration program of NIFS are (1) the joint research
on LHD and (2) the bilateral collaboration with larger university facilities. The
joint results obtained with GAMMA 10, Heliotron-J, QUEST, and FIREX-I are
relevant for fusion research and of high quality. The respective four
universities also serve as multipliers for the entire university network. The
collaboration on LHD is mainly devoted to diagnostics, which is here clearly

the best field for university research.

® WREZIERBEOPHARBEEIREIATERLZD GLEAIZHTEHEDEHED)
Have the circumstances for collaboration been improved ?

@ EIHRE. A X —Fy PEREL, LEEPIKH R & BHE e HEE T 5 BRET IR
S, R, BOGRARLREATEIC DWW TIE, B =T EE 2 e EE LR A

~
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R E ORI 2B L. ERETE DN R SIZOWTAYEME, L ESE5
BhEfd Tnbd &, RFEAMEEMOESE, vy NI —RERESE S F—D
WHEBRE I FICdEE S, <Mt 5, (440)

@ HHELRFEICONWTIE, BV —t ¥ — (H2—Y—XF7 1 X) ~DHFA
MIEE ~DOY — 2D —Jefbid, £FFEEICLE>TAEATH L, ZhbDZ &
5. MREREOIGEIZ OV TR, Mham<iHMite 5, (444)

@ FAk224F 11 H XY, gz LREFAICHES 2HELZRE LTz, ZhbITRL
b E oI, R RITMEICM ELTEY, m<iMiTE s, (44)

@ WHEREE-OMIEEREIL, RV EEINTETEY, st o, (2
)

O KIFIZHOWTIE, ZHEARLFERFEE TG LT 72, A% b, fiT, EERIC
WAE L7 ERAFFED & OB R AR\ B )72 L~V T O WSS ) Ot 4 B2 7
7=\, (24)

@ KFDOHIZEE L~V DWFFEE ~OHFFESARITLT L b 47 TRV, FHA SR I
FEFIAHIESR >y b T — 7 BILEFE e & OB LWHIE 2325 B 72 sUZEHn <
TLOM, INHLDEH LG ED, KV —EOWFEARE T 5, W9t BTE Atk
NV a7 77) IFE 10 FLHWRIE L TWD & bbb, TIHDORT LD X
DN b DBUE Z BT 5 DIXESRITEE LW EE I D3, T THRIE0 &
FELTE TV D LEDE D250, FRHIANR « b A VMR i O B id 2
MLV, (14)

@ HEREII+HICKEINTND, BT, B - v Iab—va VRO
KR DB T T A~ I 2 b—F OMEXEREREIIEN TR, BREOE %
m < FHid 5, (14)

@ WFZEEREICOWVWTOEE LWIRE, flx 13AE AN bIFSEREZT L TEH LI
ZLEHFEOUEE L TR mLIHMET 5, (14)

® L HDFHEILFEMTZEICE LT, WHEICER T 2 A BER ORISR 22 £ 20 1
TN L THD  m<FHMITE 5, SR EMRNICUET L2 ENEEND,
FHEERG 2L D70 EOB TN TV DM, LFEIIFZEE D BT xS 3% AT
ThomEDEREZM, (14)

@ S IRBRESCHARKIISGESINTEL L, FMETE %, £72. AMEANICKHT
HELE S, RIEFLOHEBOG HBK 6 TEY | FHi Ttz 5, (14)

@ ILFEMEETHIEHO Y a U BEATELLHICRDRE, £7o, T b D&
HIZET &M HE L7, ATX D &N AENNTEL L IIZR->TE
TEY ., EXERENLEINTETCNDEOT, BT 5, 5H%OFHEDOWE
DBRBRBE DAL Z RV NER SN D, (14)

@® The NIFS’s effort to make user-friendly environment for collaboration is
progressing, such as “Visitor Center”, NIFS Repository, etc. It is also noted that

the convenience features such as “network access” and “inside
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accommodation” has been provided. The safety management for collaborators is
also improved by utilizing documents with “lessons learned”. It is, however, the
circumstance for foreign collaborators has room for further improvement.

@® The circumstances for collaborations have been revised and improved
significantly.

User center has been established employing a user friendly interface.

NIFS Repository has commenced collecting the records, papers, external and
internal reports thereby keeping the history of research available and
transparent.

Diagnostics equipment is properly stored and available for rent by
collaborations teams and individual researches from the outside of NIF'S.

The collaboration teams are rearranged along the lines of the reorganization
of research divisions.

3 new projects have been launched recently.

The exchange of personnel with universities has been facilitated by providing
mobility both at the “ Personal exchange-type “ and “ Network exchange-type
“levels.

Proposals from foreign researchers may be adopted with exception of
“Numerical Analysis System” although the financial support is limited.

@® NIFS is commended for having instituted a number of useful improvements
in the system for research collaborations.

The increased availability of information about safety procedures for
Japanese and international researchers is consistent with recommendations
from the 2009 External Peer Review Committee meeting.

Previously, foreign researchers could only work on LHD with Japanese
scientists. Now, international scientists may submit proposals for collaboration
research in all categories except that of Numerical Analysis System, which will
allow them to carry out experiments on LHD directly. This, too, is a useful step
forward.

While visiting NIFS before and after this year’s External Peer Review
Committee meeting, I personally used the new internet network for external
users (Extra-Net). It functioned well.

The Fusion Network that is administered by NIFS will now allow
inter-university bilateral collaborations to be carried out. This is an excellent
development.

The NSTX Program at Princeton issues a guidance letter every year to inform
outside scientists about topical research priorities and collaboration
opportunities. These program letters are posted on the NSTX web site
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(http:/mstx.pppl.gov/DragNDrop/Program_PAC/Program_Letters/). It might be
useful for NIFS to do something like this, especially for the LHD Program.

@® Yes. NIFS has developed an impressive program to collaborate with a large
network of Japanese universities. The university groups very often have a
particular strength or expertise in a certain subject/field of plasma physics and
engineering. This large network of university research in plasma physics with a
strong link to fusion research is probably unparalleled in the world. This huge
asset of Japanese plasma science has gained strength and visibility after LHD
was introduced as an inter-university facility and NIFS is acting as an agent to
stimulate the collaboration with the universities. This is a very remarkable
accomplishment.

@ BFAMEHICEBMLTERD
Has the collaboration research helped educating students and young
researchers ?

@ LFEIFFIEDOHALI L, 5 TR O e E N E Y T i AR L, H D0
B CEPIME A m D TG AT DA = AL LTHEREL TS & 52 5, K
(2 ROT AR R OV L [RRFFEIC D W CiE, FR[RIAFZEIC 248 D A 0H T O 98
DEANL ., HFRAFFEICBE U 72 ram S8 & 5 A TR, 000 H Y . £7-241
HRN—2AZ LT, HEOFMORGLZH AR INTWDLZ b, HFEAME
FRICKESEHBML TV D e, m<aMics b, (114)

@ KN E L ~LEFEE DB -0, 1RO A DS AR E 22
TOWRIZEIVSBMTEDL LT LREHIELRLETHASS, (14)

@ MAERMENMZT-N, HFEOHMIIVRL, ABRUENEEND, (14)

® L HDFEMLFEFETIE, vy =y MIRFZEE T TRV FAM B RITR
AIHE & DY T, KESMOELFEFFE L L CTRIANT —~ 2517 A5 IKH % H 5
LCWDDIMEETh s, —F, —MEILFEIZEO FIIARRKOEZEI R Kb X 5
[ZELERR T2, RS RBF AR 23 T AM B USRI CTHY #Te D THh v,
REFEDOBRAEEZH L TCERT L2717 T A, REOHEHL NV OFETHEE L O
R NEFRIH 2 ENLETHD, (14)

@ AR RKFBERKFERL T ERKFED KFEFRE~OEHENE RO FEEILRER T
HHM, ZAVE TIFEFRICSI LI RFEBREASIIE R 2 b 0 L7 b, ERairse
Z L TWAIMIRE DI E A EIFIREREFRICKFRMRICSIM LT ERnH D, —H,
FERE B TERT O BhBEoUES T2 23 KoM FE R~ A T~ 77 » 7 L7243
DR NDTIZRNTEA 9Dy, (14)
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@ LFENITEA B U CTHAMA R AT SN2 pn & v . LD & Bbn
Do —HRILFEMIFETIL, MAEZRBEPHBENRDS LB > TND LEDREDDH D,
RO RIS RS & AMBRICEBRL T m<iHMicE 5, (14)

@ FAAEDTLHDRFERAET R EDOTRYMATAH I bICmIT S &N
EELWY, (14)

@ T AMBERICIT. IKEBL TRY, m<GHETES, AMERIZIE, 4% BN
(ZINEEIC72 D2 e ROAFEND D, ZIVETE R, ML TV \<_k7i’/ﬂﬁ1if¢50 (14)

@® In bilateral collaboration, 25~35 Master Degree and 4~8 Doctoral Degree
have been endowed yearly. It is noted that students and young researchers are
benefited from collaboration with other university collaborators.

@® This activity has made enormous progress lately.

Many first class students have been brought up to the level of prominent
scientists providing the influx of original ideas to both the LHD experimental
and fusion theory programs.

Their presentations have been remarkable and profound addressing a wide
variety of timely and topical issues within the framework of NIFS program.

Many famous universities in Japan contribute by educating excellent
students at the Master and Doctoral levels.

NIFS is completing their mission by giving access to the world largest
facilities and teaching them to work successfully in a large team.

In summary, this system sustains a classical scheme of bringing the “ Big

Science “ to the university type school of education.

@® During 2004-2009, a significant number of students at Kyushu, Kyoto, Osaka,
and Tsukuba obtained Masters degrees and Ph.D. degrees based on research
performed through Bilateral Collaborations.

Tsukuba University provided specific information about how the Bilateral
Collaborations have enhanced the education and research motivation of
students and young researchers, citing an increase in published papers and
conference presentations from 120 per annum to 180 per annum, a 50%
Increase.

In the General Collaborations, students constitute 20% of the collaborators.
The largest absolute number of student collaborators (about 190) work on LHD
experiments. Not unexpectedly, students comprise the largest percentage of
collaborators for collaborations having to do with Numerical Analysis.

@ Yes. The access to all NIFS facilities (LHD, supercomputers, instruments etc.)
1s clearly an improvement for students and young researchers at Japanese
universities. The collaboration research very much improves their mobility and

helps to establish new contacts, both on national and international level. It is
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recommended to advertise the NIFS collaboration to students, who are at the
beginning of their career; the outstanding working conditions in connection with
the NIFS collaboration should attract more students to choose plasma physics

as their research field.

2) SHEROEHHIZDONT
Future direction

@ BREBMRDCOELLT. EXFAHRATIV—RFIRIENLTED 3 VLB
FALERARDEOHANTREINTWVSED, F-TNEENLELOTHSI M

Does the plan in each category suggest a direction Based on a long—term
vision. Are they satisfactory as a plan of COE of fusion research ?

@ F2HithHiEtEICHT A Y a v ERL, Y D AVBRIFRIE A R 2 C TR
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ValrhtollEm CEARREAELIZENEETH DL, (24)

® L HDFMEILFEMRICONTIE, B2y a Vi E XD TN RINT
BY, m<iHMiTx 5, (24)

@ AEHLFEFEHEIZEAMEDOLDOTH Y | AR OFEBRIEE 2 03 -9 5
EE DI ClE, REZ2EDIEMIEOERIEE WS T, RERE 2lisd BT T
XTEY ., AR Ao L FEMFEITE < T T x 5, 2ELFEF A X,
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v NU—J%EZBUTC, SR BERG 2 2 =7 4 L OFEmE ERTT EE2 T
T 5, (24)

@ LH%IITTAHCIADMIRICHREY T2 &7, EHIZHARICEMEF %%
BT 2507 v BRVIRE &2 R > TRIMICH R M T 2 Fnicir< Z
ErLNBETe, (14)
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@ NUmAILEMFEIC OV TR, RmEm<FHMIiTE 5228, REHE Y a oAb LR
2 WHES H Y | TEIRWD BB 2 HRETDLENS LR, — B ILFFE,
EHEERFZEICOWTERHME T E 228, RN E Y 3 OB+ RWEAH Y |
REDBETHDLEEZ D, (14)

@ [ TERGMHADAKEIIZIEE > TURE, PRBIGE S LRV GaCEe
LA OBDERA B F R & S v X —DEFFCEAERICH S, T TER
DRI ST 2013488 E LT JREE IS AT TIIM B O FEBMEICH R 2B
TARGED T T BB TH A 9, MEIOIRA L W AT LARFF T N—T&
L, BREERA~OT T ) T 2O T —ZIZESEWREICT EHAHH, (1
)

@® L HDFHEILFEMIEIZONT, 'ry =/ MBEAREICN A T, RSz
LR L TEY, RFEOEMHIE AMEBEREZHE LTERL TWDHDA K, K
FAREFEFEIZ BN T, FL7 7 A~ EFLFORSITH LA THY, 20
T CTHIERRAEZXS 2 L 20T 2, — MR T, REFNHITRHM
IRERIE N R 2SS WA, ZORFEMFEOMRICL L2 bDTHAS S, (14)

@ EEIZ LV —EHRN-IRAREDITT L7, ~Y AVFEREZ RAEZ T,
ERGEPTRI N R FOEGR LD Z L2t 5, (14)

@® In the 2nd mid-term period, the promotion of fusion engineering research and
the contribution to the demo concept, are targeted for two major goals. In this
direction, the two newly joined institutes in the bilateral collaboration cover the
study of tritium and irradiated materials. Therefore, the plan for collaboration
in the 2nd mid-term period well matched two major goal of same period. Also,
these 2nd mid-term collaboration plans shared the key issues of NIFS major
research projects such as LHD, Numerical Experiment, and Fusion Engineering,
in line with COE function of NIFS.

@® The plan is very specific and clearly outlined.

Two new universities join the bilateral collaboration programs.

This represents the important extension for issues required for DEMO such
as tritium handling technology and irradiation caused by high energy neutrons.

Of course, key issues faced by LHD, Numerical simulations and Fusion
Engineering will be addressed in depth.

Already approved projects include heating of the Super Dense Core plasma in
LHD by Bernstein waves and control of recycling by a novel divertor scheme.

These improvements may result in the record performance in the near future.

@® The numbers of different types of NIFS collaborations, as well as their
diversity and breadth, are truly impressive. The management of these
collaborations by NIFS as a Center of Excellence for fusion and plasma physics

has been outstanding.
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The plan to continue with the present three types of Domestic Collaborations
is reasonable. New developments are planned for the Fusion Network (in
particular, to enhance collaborations among participating institutions) and for
the enhancement of fusion engineering-related collaborations. Both of these
developments may require additional budgetary resources.

@® The long-term vision of the plan is the joint-effort to solve the remaining
issues in physics and technology on the way to fusion as a clean, abundant, safe
energy for the next century. In this sense, fusion research is by nature
goal-oriented and follows a well-defined plan. Nevertheless, it is scientifically
sound to provide room for curiosity-driven research. Here, the bilateral and the
general collaboration with the Japanese universities play a particularly
important role. The young generation of researchers in the universities
approach known problems with a fresh attitude. In this very best sense, the
collaboration program acts as a COE for Japanese fusion science.

The NIFS plans to increase collaboration on engineering can only be
applauded. There is an enormous engineering know-how available in Japanese
universities, which is absolutely needed for the development of a fusion reactor

prototype.

@ HEAWAEEZ. ThZzEBELTHLVLVERANEES LS ICHEDF TS,
Does the col laboration research function as a pivot for advancing new
studies, such as a program under the Grants—in-Aid for Scientific

Research ?

@ X7V —OKENFEERICLIZHLWERMIZ, &Tcionsd, £, 3t
RS2 I8 0 72 Fef R 2212 B B LT B, FERIFSEICEE 357 47— P& D
BN LD &, HLRAFE 2 BTN E & 2 45 LR 03188z X %, HLIRIFSE
DO LWVEBR O E L THEEL TEBY, mFHMETE 5, (34)

@ NG MAILEMZETIX, Frelexr vy MU — 7 @M OFRBE~DOBGHA D 41T
BO., ZZTOAMBERITITROCERE L2, BT BB U IS ZoRa
THLHY ., OB EMHE LV, LHDEEERFEICEL T, s - 75 X
<R L WO MR TS L U TH LWER Z ENHER TR > T < FEHEmE < B
T %, —MICFEMIE TR, FHARRMICERZM S Z L ITERIZAEELTEY
mAHMicx %, (24)

@ LW HIFHENIZ IV TR, ~ U A AVRFERNE 2 B 2 C TR O 3L FIMFIE 2
AT % L OFEAREINTEY, Hham<iMice s, (14)
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@ LFEINFIEIX. RFPITHBIT DA DOES & & LT, SR FIERT & K7
DSFEAHEY - FRSRAVICOIRERE T 2 B ThH 5, TOBLED | IBIRWFTZE & B
xR oTe7my =7 MiIlOBRBEIZHEE R R TH D, Bz, BEFERFZ B
LIEBEERIZE 7 m Y =7 ME, RPIZE>THHERY I 2 L—3 3 VIFROH)
BANTICO R DERERERDP DD, A7y =7 MIBFEEL., BFI08—ER
EFD X089 5, (140)

@ KFOWEEDTMEFDBIE /1% L b, LEMZEOR R Z BT T2 41
b DD DT, WREMFEDOIEY & L TIEYIZRALESTIZR>TE Y, FH il
TX 5, EERAI AT EY X503 2> CHEREOBEAZILET2m L H
0T, BB OWNPLFEFEE OLBERIZ R D Z ENEE LY, (14)

@ ILFEMEE, TNAEBE L THLWERNHERS X ITAESIT TS &,
g2, (14)

@ HKRORLG, Aol L2 TRTNWVTEIVH LB TE 2,
JFRE T T ED X9 RIEFEFFEA AR L TV < O0E SEIOSEED R D
BFERIIIAZ TS D eI cE 5, (14)

@ HFEVHNLSTHERITH TN, BARIITHED L 5 2D T TRV E A
I TLE L, 221 — 2FORFENFEREE (FRICOT MAIERIFIZES L H D &3k
RWFSE) DB L TWDDONRRITR 5D, (14)

@ o OEBUIL, ERNOFEE IR i1ERD D LW ) Bl EE L TE
TWAH L) T, ENERBITH UWVERNTE 5 L0 IHRFEMREZME DT TV 5D
ZEIFFHETE 5, FETHRM LT W —KILFEIFEDOIER DL EN D, RS
DOEMbEZFREE L2 Z &1E, #RFHMii T 22, TR EORAFEEO v, HAEd
DOZXWEMZAET D, (14)

@ HLFEHFEDOH T, LHDGHEILFENZEZR E13, m<aHliTE 528, £hlish, fl
ANX—IEFRIFECONTE, FTILWERAbHEV A TZ vk o iclbh, #
NHETTHDLEEDLIDE2GR, (14)

@ HTLVHEVMAL LT, BRE B FIEET O —H ORds 2 LFFFEE 108 L4
FEEREE ST, ZhuE, REFICE>TROTHEATHY . BIE, FHREZRIR
D, ZOMEDIFTE 2R LTz, (144)

@ FUGMHLFEMIIE T LWRAZK OGNS L9 +0REENLEND, (14)

@® In the summary of questionnaires’ response from 136 collaborators, 435
Bachelor degree, 519 Master degree, and 92 Doctor degree have been endowed

through participating collaboration program with NIFS. It is also recorded that
188 Grant-in-Aid are received by NIFS collaborators with subjects related to the
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collaboration program. Therefore, it is demonstrated that NIFS collaboration
activities provided many opportunities for new research grants for advancing
new studies.

@® NIFS program constitutes a powerful vehicle driving the collaboration
research forward.

It is pivotal in achieving the near term and long term goals of fusion research.

However, the progress is the subject of resources available for financing the
program.

To this end, the budget cannot be cut any further if the results and the output
are determined to remain at the current level.

@® Responses from 136 of the collaborating institutions reported that 188
Grants-in-Aid for Scientific Research related to the NIFS collaboration program
had been obtained during the first mid-term period and that a very large
number of students had graduated with Bachelor, Master, and Doctoral degrees
after participating in the collaboration program. These are very good
indications that the Domestic Collaborations are successfully functioning to
advance new studies.

A significant concern is the recent reduction of the 2010 budget for Bilateral
Collaborations (the largest of the three collaboration categories, down by ¥100K
= 13% from 2009), with this budget now being folded in with the budget for LHD
Project Collaborations (down ~¥50K) and General Collaborations (constant). If
this reduction continues, the Collaboration Committee and the NIFS
Coordination Research Project will have to more strongly prioritize research
proposals, which will lead to a reduction in the acceptance rate (currently at
almost 99%). Establishing reasonable criteria for such prioritization will be
important.

@® The simple fact that NIFS pools the know-how, which is available in the
Japanese university system, makes the collaboration research program pivotal
for the field. The access to the NIFS facilities and the huge know-how of the
NIFS staff opens up new horizons for university groups. This becomes evident
by the large number (188) of grant-in-aid contracts and graduations (about 1000
in total), that are directly related to the collaboration.

It must be emphasized that further budget cuts would endanger the future of
this highly successful collaboration model. Conversely, a due budget increase
would have a stabilizing effect and would allow to start new and urgently

required activities.

-26-



(2) ERRFHR#FE

1) BFAELRILOBEICE I BREERHE
International collaboration research based on inter—governmental
agreements

D EHEHMEAELTEIZR-LTETLSL

Has NIFS fulfilled its responsibility as an implementing agency?

® HXW /., BEW ., B /1. 1 EA (International Energy Agency) 1#h7]
| EFRIL RO EREES & L ToEH 2 KR a BT+ lic R LTk
., O TEm<FHMicE s, (94)

@ FIFEHTHE TIL, REBRFTIFZRREELZ T TEY | ElE R ar5ET
DFBEIITRS EHF L BT 5, (14)

@ HX=xNX—HhEITRRITEDT THAHICHLE LT, ERtaBitst
A& tm D &3 5 BRASALOZE T K 0 FEEAINCIEE LoV O SE R D3R S
TETEY., BAOHEREICHEELET#KEZ LTS, & L -UL O EFRILFEAFIEN
b bk CE L LM AHET S, (14)

@ H KEPEILFRIMICIIN T OEBAEEDORRICKE < FE L T&E 7, #4200 4
< HWDANIZIHMR SV | dwm IS EE 100 (FREEH SN TBY, ENEHES
hTnsd, (14)

@ HAWBNTIERRELMEROARLT, FRRETHLoL&@EmLITIZ I BRVY,
ZTNFNHEIZOWTHAL TETWALDT, FHOH Y FxiEim LIgD T R R
VY, BRZEKOUEINTEDEREIZ R LTEDOT, K TI_XxTbhs, (14)

@ XKEOEIKIZIBWT, #EODOKSTAR (Korea Superconducting Tokamak
Advanced Research). TEDE A ST (Experimental Advanced Superconducting
Tokamak) (Zxf3 5 HL[RAFIE « ARTEENC LT, FBSEICKHT 2 BE D T <
W, LHD, JT—60SA (RTIFEMHBEEORM N~ 7%@E] T-60U%
BnEE L, I TER TIEERETE RV EmMERE 7 7 X~ OEHHEFIIFEE 21T 9 BA FHD
12) [ZOWTIHFEIMELIEEL T D 2o & Th D, (14)

@ HHZ. IEAWNIZHOWTL, TRAT T L—F « ~U A b a A& O B i
ELIZBWT, EEZED D & &b, EERBEIERSTER T N> & ILFEH
B EHD, V== T EFRFELTNDH I LT, MhaEm<iMictE s, (14)

® I EAWBEICEL UL HilCEHERLEIC Lo BEN #im STV D08,
LHDRQUESTODOX D IZENEZ MBI T HEENENENIIAF(E L, £1247
THRICEHEZE R LA DD Z &b, flx DEEZFIRET D LV ITIR < HERILR
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MEERET O ZENREE LY, (14)

@ [T OIFENIE TOIRIEITBE 25 (RS, AT 60 HFREEH V. NS ANE
¥Tho, AEXOT EAOIFMIES FEfi S TWD, (14)

@ HiEH - AP IT L AERBEBTEBOFEEZZE XD, HDHWIEL, BRI
KON—IVaDOL DMLENDD, ZOFREPARD N~ 70~ TV, 5T
Ba LRI EDLIIZHMT 200 E NI HETOFEmbLETH DL, (14)

@ ML AFO2 T ONTIHTIC A FEOPHAAZAED & D By & A E| i#
EHicH Y, ZNA~OFMPEE L TOXSZHRISICIRET 20 E R H D, (144)

@® NIFS does an excellent job of executing the three collaboration exchange
programs based on inter-governmental agreements with the U.S., Korea, and
China. On behalf of Japan, NIFS also is involved in managing activities related
to IEA implementing agreements.

@® The number of workshops and the number of exchange scientists for the
overall US-Japan collaboration program have declined over the past decade by
about 25%, due to budget limitations. However, the number of resulting
publications has remained constant, which could be a sign of increased
efficiency and which certainly indicates how these joint activities are considered
to be valuable. Students have participated in these joint activities (e.g., eight
Ph.D. theses resulted from TITAN collaborations during 2007-2008 and five
Ph.D. theses from JIFT activities during 2007-2010). In 2010, the 30th
anniversary of the US-Japan Fusion Cooperation program was celebrated, and
a report will be published to commemorate this milestone. I would like to thank
NIFS for its strong support of this bilateral cooperation program, which has led
to numerous publications and invited presentations at conferences (e.g., the
activities of the Japan-US Joint Institute for Fusion Theory resulted in 120
papers published in journals and 17 invited presentations at IAEA Fusion
Energy Conference during the past decade).

@® The international collaboration of NIFS has currently four pillars: (1)
Japan-US, (2) Japan-South Korea, (3) Japan-China, (4) IEA implementing
agreements. The latter are multi-lateral agreements on collaboration. The one
on stellarators and heliotrons exists already for 20 years. All four areas of
collaborative activity seem to be well implemented and (partially highly) active.
Hence, NIFS is very well fulfilling its responsibility as an implementing agency
for international collaboration. It will be interesting to see, to what extend the
university partners of NIFS will benefit from this role in the future.

@® The collaboration activities and its results proved that NIFS fulfilled its
responsibility as an implementing agency well and appreciated by counter-part

of international collaborations.
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@® NIFS has fulfilled the responsibility as an implementing agency for
International collaboration research based on inter-governmental agreements
thoroughly and in depth.

@ All of the foreign institutes benefit greatly from the experience gained on the
hardware and software development of the LHD which is the world leader in
fusion science and engineering. NIFS is also instrumental in training young

fusion scientists from all over the world, in particular from the Asian region.

Q@ SEOEDHH (e - 5E) (TETH

Are the policy and plan for future collaboration satisfactory?

@ BUFH LD EICHES RIAWERILRFRICE L, HAEDOREZ £ LTz
il 2 DIREDREVIAEFNTWD HEHIEEELRH Y | O TERFHMETE 5, (4
4)

@ [HRBIFEEN W I OBEEMEITH KT E BICES KL TV, K OB
M E O FfRE 21TV, B L)L O EE & L CHEET 5, ) & o F#H iy ¢
HY, MOTELSFHITE D, ZOBNPEEESZ L EBAHETH, (24)

@® [ TERTITEBEE A NVOFT 72 - BSEREG SN2, 2O XD 725
1%, BEZRE O PN R & FIR R RIEO—R L L TREEE TH D, FriTHD
EHHE - EO B TR Z Y — KL, /B — L ARX X — REHET 5L
NEETHDLHDOT, TD LD BRIEENDOEEBILRFE L T 5HELMLETH S
9, (14)

® [ TERICETZHEXKWE., BB IOMEE, 1 EAWS. 7 V7 el a3
DOFHHEIZONT, FmL<FMETE 5, 26 EBEILFEFRIC OV TIL, BFIZEWT
EDL D72 AV y MRH DL EHIIMZHMEIC LT, #E., FEmANALEM
HBIZOWTRETHRERS S, (14)

® HKWBNIFEDH D KEMEZMEHL CWD0, MFOREEZ WD R LW
LEbhs, (14)

@ HXWHTEm<iMETE 5, 72720, MEZFICEL T, KEOWHIEATE HARDRM
DIRE NI D3, AIMABER & 258X BE TENRDR TN T 720
Lo GabH 5, LARTO L D ICEMBRIVICRE LTIHE 2V, (14)

@ I TERZETTIEHDIATARWVEEENRSD Z LD, 20 L5 il % H K
HThHNR—F 5 H5¢tHTwEv cH5, TI1ITAN (Tritium, Irradiation and
Thermofluid for America and Nippon) #FHEi., J I FT (Joint Institute of Fusion
Theory) JHENZDOWTIE, DD RTKHRZSIKAEZB IR B L0,
(14)

@ HEITNSRETLLN, HEE AP >nTEIHRED EHE 25, (14)
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@ kDD T T TE 525, Ak, A7 SRR FEH TIE <
RofebDZ LD T EDHHIZHOWT, FPRENODRELPSLETHSH, (1
)

@ AN NL T UTICBIT Lo o5 08kE5F 25 &, B %
EHNENEDT HMEND D, EHIER & W D WS T IR 2583 2 4%
ERHD, b2V LTREMEI \NMIRENLEND, (14)

@ 4% L bEBBEILFEMZED, BROME AR, HAE~OHPY - ARVEIROERE,
HFNKDOBRFELZED , WHAEOMENZERRE OERICERT 5 2 &L 28557
%, (14)

@® The policies and plans appear to be satisfactory.

@® It has been agreed that the US-Japan Joint Activity will be continued and
even strengthened. However, the inter-governmental agreement still remains
unsigned after five years, due to legal complications. Fortunately, the
cooperation activities have been (and will be) able to continue on the basis of
inter-institutional agreements. Some exchange activities have been revised (e.g.,
the close out of Joint Computational Projects in the JIFT program by mutual
agreement). Others will be reviewed (e.g., how to continue after expiration of
the TITAN project in 2013).

@® In the plan for the future, it is foreseen to strengthen all four existing pillars.
This is very much supported since all of them are well working. NIFS is
recommended to start with the development of a detailed plan how to
collaborate in future with the device Wendelstein 7-X, the large
superconducting stellarator under construction by the Max-Planck Institute for
Plasma Physics in Germany. After start of plasma operation in 2015, this device
will deliver complementary information on the key issues of stellarator physics.
Here NIFS should become one of the key players in the international
collaboration. This requires an early start of the planning and exchange of
personnel beyond the present level.

@® The reduction of fund may limit its full potential to maximum utilization. So
it is advisable to expand its program further to its full potential.

@® The policy and the plan for future collaborations are definitely satisfactory
due to the broad range of options offered by NIFS activities. However, it is
important to keep in mind that the plan is strongly dependent on the financing
of the program in the coming years. To this end, it should not be reduced. On the
contrary, it calls for an increase in order to carry out the policy and to realize
the plans.

2) BIERFMEFPWERBELS EIC & HERLFEBIR
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International col laboration research based on inter-institutional
agreements

D FAhThoBEOEHERZEEILEXRAENRITHORA TS
Does each program take advantage of characteristics of the agreed
institutes?

@ HROREDH D —OMIIEAT L IEFR R LR ZIT > TEB Y m<FHITE 5,
BT, 7TV Ay 7T A YEMIIERT & O TIIONTT O I 7 FEREEE 2
TERFEIRRGE 2 AT, 7 % ARFEF — AT 0 UK - BERhE B 2eiT & ORI T
TFENENOHGRMNT LB I 2L —2 a VOB EEN L RFENEE R
HEC Tz o T, ~ v 72 AT T 00 « 77 X<t & ORI Tk 2 2o~
U IR FEFIGE 2N LT, BOIBOERM 10 L RREOWFFEE 23 £ R 5E
HEFEREL TS, (94)

Q@ L HITEXDBITEEWADE Bl A Na v & AW BRI G5 B4
Heo TWDHIFLHFDE 2 ) & OEEZFRMAICHED TIT< RETEAH 9, (14)
@ {HADOHIZETH D WIIRFOMEHEE, I, ) FULRSRE L DE
BRICEMFZE T S LTV D, T B IR OMFFEDE M % 51 5 OISO, H
FHSHIEESS U F U Aftak 72 SIS EICA R T b & OFENFEITEHEET

by, T, (14)

@ SEOBMAIEE TOLRMIRITEZ <ATOITWDR, ED X5 R 2TED
L CTHEIHFZEIZHIR L T O NIE, 1o E VAW O H 5, TEIR S ED
THEREL, BRI S LELREHIRTH LD TIERW, (24)

@ [HAOTREENRNHPTE, FFEMICHEICIESNTE HHE CHFEIFENTTH
NTND, SHIT, PRk 22 £4 H X0 | B iTsEir O EFREEM e O FFE LS L
TREZNEST, REHEE COFERAL RS T 5708 b m<iHitE 5,
(14)

@ NIFS participates in inter-institutional agreements with 15 institutions in
nine countries. Six of these agreements were established in the mid-1990s, and
another nine a decade later during the period 2005-2009. The collaborative
research programs for the respective agreements certainly take advantage of
institutional strengths (e.g., fusion theory with the University of Texas,
materials studies with ORNL, fusion technology with UCLA).

@® The involved institutes usually contribute with their specific expertise to the
program. This is a working system as the long list of specific activities proves.
@® The diversity of collaborators is very wide, from universities, national

laboratories, and international organization. It seems that NIFS focused its

collaboration with each institution with its strength to take advantage of
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diverse nature of collaborators. It is also mutually beneficial to focus on mutual
interest and strength of collaboration partners.

@® Each program benefits strongly from a field of expertise of every institute
involved in International collaboration research based on inter-governmental
agreements.

@® LHD also gives boost to new large experiments in Asia by sharing the

experience and expertise gained during many years of operation of LHD.

@ ITER-:-BALBFICAKL-SEOEDH (Fét - #HiE) (XEDH
Is the strategy that includes ITER and BA appropriate?

® [ TER~OEHBROZDIZT TE R E ORRERIE 2 MR L, %et - &5 %%
BREHEZ B3 2 KA AR A MRE L TS T EZFE LTS, £,
AWZBA L TlE, Ny rkAloRs » pgriffset o & — %anLLTJAEAE@@%@E{r
ZLTWHERHMITE 5, (64)

@ EEARIFESITIIA % &b Y DVERYF OB A IR, KSR R
FAORERE R EBAICEB L TW LERH Y . ZOBLENS \ﬁTMﬂéhfw
B A BT OA %O AXEY 2 b O Th o &, FHMIiTx 5, (24)

@® [ TERGFMESBAEEL, HHRAOFEHNREHTHY , TDAEOFEEDI KW
Hffsns Lz, MPEOF LU RAERET LGOS THEH DL b,
HEFZEZ#ED D ETH, FORBEN LD IRETHAS ), TNETHEEE
ﬁ-ﬂ%%%ﬁfﬁﬁb\%ﬁ-ﬁ%ﬁ?%lTpAfﬁ%@ﬁﬁ%bfwé i
7o, L%« Bl ik, BEE oA NV E AV RAREE I T 5 s nfRERic
&W7Fﬂ41\ﬁﬁ@iﬁ%fiﬁ%@ﬁﬁ%ﬁof%fk@\;h%%ﬂm%
IR E TV EoRZEIIMAE<FHMETE 2, vk, 4%OED HFIZEL, 1
TERIZEBITSTBMitE~OEEN 22w BRI NS, (14)

® HEAEFIRTbEDOTRFEAI2=7 (1L 1 T ER~OHEMA 72 B 5% 1
FFLTWS, I TER + BA~OWICILFENIEZ BARIIZ ED L 5 ITHED 52,
FT-FDTDOREFFT 2 R L2, (14)

@ HHKEMIIEMEDKREEZIDD L DIIFMETH Y . BITHMEIORR E R Th
IN=TEDLNEIMIIDD> TS, FRYFFEBIZ M THEMEBIRIC 23S Z
CEEETHD, (14)

® ~VUAhNl b~ s LFERTR ST, FREEY R EHbEaSIEZ Y, TTE
R COMGEE Y IVIFREFHI BIENT Z ENEE LY, (14)

@ EDHIFMETEES N, LW ITER - BAICHERIICEDY , #L 55
O 21TV, NEZRET HILERSH D, (14)

® [ TPAIZKHTAZLHDOEIIMO CTHEETHY, SREEE YT X~ % 400
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PR CE 2 EIIM U LHDOATH Y | HHR~DOREZEH L T—JgiEDd T
HEZWw, (14)

@ [ TERXFE LT3 ODOMEFEREE HIT TVD0, WIILb RSB IE T
TH: o TETEMTORERO FIZHT LW Z IS SN T Y, BIZR X 5 THR
SnbHZ EEE, (14)

@® NIFS has a service contract with the ITER Organization to resolve
engineering issues related to construction. NIFS scientists are involved in ITER
physics issues through the International Tokamak Physics Activity (ITPA). A
NIFS scientist is a member of the ITER Science and Technology Advisory
Committee; the NIFS Director General is a member of the ITER Council.

@® NIFS plans to carry out joint development with JAEA of central solenoid and
error field superconducting magnets (and performance tests) for the JT-60SA
facility under construction as part of the Broader Approach. NIFS also provided
advice about assembly and quality assurance for JT-60SA. NIFS has an office at
the Broader Approach site in Rokkasho-mura, and a NIFS scientist is currently
serving as director of operations for the three projects at the International
Fusion Energy Research Center at the Broader Approach site. Also, the NIFS
Deputy Director General is a member of the Broader Approach Steering
Committee, and a NIFS scientist is a member of the Satellite Tokamak Program
Board.

@® A new player arises with ITER. During the long construction phase, ITER is
specifically interested in engineering support. It is not clear to what extend
NIFS can handle such a support without hampering operation and upgrade of
LHD. Maybe NIFS could act as an agent to establish suitable links to Japanese
universities that are strong in engineering sciences.

@® NIFS included international collaboration programs including ITER as well
as BA, in very appropriated manners. However, it is recommended to expand its
contribution and collaboration to ITER and BA, as far as the NIFS’ resource
could provide.

@® NIFS has concluded 3 important tasks contributing to ITER design and
performance. This activity should be given the highest priority. BA is a
complimenting program vital to Japan. Therefore, it seems mandatory to
highlight relevant issues to ITER and BA in making decisions on the priority of

different scenario to be realized on the LHD.

3) BAREERBEOEFEEEE
International collaboration research under the National Institutes of
Natural Science
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@ HEICLIERERTRAEHERZLTTHSS

Is the program productive?

@ O ARRIEMFEHEREI I AR 17 R0 [ BpfEiiEIC X 2 52B800 - ERSAOAFEHL R
FERk) FEZRBL, 2O—BRE U TERMARI AT OREIC LD TEEEILF
TP A Y VT D] Tuv s EFER L, R 21 FEICEDOFEE K
T L7, ZOFEEIZL > THESINTAZMAEITIEN 490 Nx iz 5, S HIHR
22 ﬁf”z’ﬁ% [EFRILFEFZEILSE Ry R U — 7 IEBIOHEE] vy =7 P &S LT

Do ZHUTED =N AN—2THRFZO), 7u 7 ARF{L)EFED 6 DD
%t@%ﬁ&ﬁ%ﬁﬁf IZE STz, 20X RBNEIELLFTtE 5, (34)
® Q%ﬂ?ﬁ%w%@FA%W@#K;@?%%'E%%ﬁ%mﬁ%ﬁJ%%me

BRE LTS TEEELFEPFERE Ry BV —27 OFERR] OIFEITIE, Zild
FHERFGERT D 272 597 E{%‘IU(% (5‘6@/\97711/ BT HUGE TIADMITE) 72 &
DENHLS OE L2 HERE S, L0 ISR T 2 EFREEREIC BV T < DRk

RrE EF-Z 813, B<FHITE 5, (1%)

@ [OARFIFEMIEHRE & L C, BIGERAA B3 2 EFEEE D RGN b - Lo T
TSRV, (244)

@ AR EHITHEREIC X 2 EBEEEIRENCEI L CiX, EEREZA, FLEHED A
ZTETWRY, (144)

@ HREIFIZERREOEEE T, [l PR LR 50T, BRa BN RE
T 5. EMOnEEE ) — FLTWDFEN B 2o & LT, B EEE 2 X -
TP REEAHH, (14)

. E@‘ﬂ%ﬁﬁ By 72 7‘@.5’%‘5:_?‘*%;%%%?5?%@&)? N7pnEEZ NS

\ WFFERT AT A IR E 7 £ & 2 EERILRIBHIE &2 i3 % 720 O TR OEAH T
%Hﬂ‘%bﬁzé oLz iz kE v, Zhil Li 0 EBREEEA R O A & E
5T Lotz Z L2y o Tm <M TE 5, (14)

@ < OWFZERERI L HREE L. B AIT O Fmicdh v | hFHMhiTE 5, L
L7eR B, ARSI OMFEEEUTIIR Y 235 0 | HEM O T IcKkb b3
FER 7 RN S TE D) iR E LI 2 ENRTE 00 EFRESINS, (1
)

@ FEMEIC L 2 EERELEEE) & | AE R ANIIEET & L COEBREEETEE) & O
F<KRZTZRY, AUNYZFTFHRERHY, FHiE LTIE, UL
2GR, (144)

@ THOMDBELNTWD, MHEREE L TN b DEEIT Tl 5%k
T&E %, (14)

@® The collaboration research under NINS is focused on internationalization and

the top-level management of the collaborative actions. In that sense, the
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program appears to be productive.

@® In the 2rd mid-term period, NIFS focuses on the topics related to the advanced
area of plasma, so that the productiveness of collaboration could be judged with
outcome in later period.

@® A great experience in networking and spreading of the scientific results
gained by NIFS serves well the NINS ambition to form the “ Base for
Interdisciplinary and International Research through Cooperation across Field
of Study “.

@® It appears that these NINS cooperative activities may strongly overlap with
the Academic Agreement collaborative activities, since the cooperating

international institutions are identical.

4) RSA)—LZEEREERK (I TPAKLE)
Voluntary contributions for other International collaboration programs
(ITPA, etc.)

@ BEEREEHRERELTH2AEEERZLTWSD
Are the contributions satisfactory in terms of NIFS’ s duty?

® EREINI~I/WHEIEEN(I TPA)DO NN TN—T A )RN— 504 H 134 %
HLTRYEBELEREZ L TWSZ L, £/ 1 TER - BA TIIRA RS FET
OWEN I TERIES, 1 TERMEHFHENERS, BABEEER%%< 0
HELZESOEBE L TUERLTWDL R Y AT &2 U —REEEBKIES < FHl T
&5, (94)

® LHDDOHBAAENLTITPAZFETEZ IR IILVROD 3RITLOYIHL
WO DEBPMTHOILTWD Z Eam << i+ 25 Q2 4),

@ KFHELZORT &Y —REEEBMOIZOORE (FrITkE) PIEx 52 &0
HEELWY, (14)

@ MhEEAL TWD LRI D, lEBEROATKRIEETIZ, LV ERIICEDLY
S 72 DFREOMH ATV, T OIS E LHD TOFENRICKI L TIELW, (1
)

® LHDOHERE L TGRS LZRWHIFERRE, LHD L2930 T& 20
R EZ U RE L, BLa b o0 EIRT 22 ENEHETH S, FZEOREHEA
FUBEO S DIIRTE TH Y, 400 B2l 5 EFHERIIBRE THAI, Znb%k
TE—LTRETHD, (14)

@ Of the official 49 participants from Japan for the seven ITPA Topical Groups,
NIFS provides 12 participants (2 for Diagnostics, 3 for energetic particles, none
for Integrated Operational Scenarios, 2 for MHD, 2 for Pedestal, 2 for

-35-



SOL/Divertor, and 2 for Transport). Of course, scientists other than the official
Topical Group participants may also attend the twice-yearly Topical Group
meetings. Also, a NIFS scientist is a member of the ITPA Coordinating
Committee, which meets once a year.

@® NIFS scientists participate regularly in five of the seven ITPA Topical Groups,
with 1-3 participants per topical group meeting. During 2009 and 2010,
approximately 10 NIFS scientists participated in the annual spring and fall
series of ITPA Topical Group meetings—hence the total figure of 20 cited for
NIFS attendance at the Topical Group meetings each year. An average of 10
NIF'S participants per each series of workshops is respectable.

@® Two NIFS scientists who were ITPA Topical Group participants were involved
as co-editors of the document “Progress in ITER Physics Basis,” which was
published by the ITPA in the journal Nuclear Fusion 2007.

@ NIFS had contributed actively to the ITPA activities by participants about 20
persons per year. The 3D physics related issues had been contributed by
utilizing LHD research, so it is well posed with respect to NIFS’ duty and
strength. However, it is also recommended that NIFS could expand its
participation further to the all major area of ITPA issues, as far as its resource
could provide to enhance its role and presence in fusion research world-wide.

@® NIFS is very well represented in the I'TPA activity. About 20 LHD and other
helical plasma researchers have attended the ITPA meetings each year thereby
making a significant contribution to ITPA activities. Among the highlights,
ELM control problems must be mentioned since it represents the most topical

issue for ITER at present.
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(3) EiEWRE

1) BRAEFPHRERERNEEGRE

Research cooperation within the National Institutes of Natural Science

O FEEWREIEREZLTFTLSH
Is the cooperation productive?

@ HExRE CHEMIEEZIT> TB Y ZOMRILTE LS M T& 5, #2457
= ThHD A A=V A ) KON TERBIRICBIT 2@ & 2K 2250 T
VEEERTIE L 0 < DS R D T A ATV, 2008 AR IIME DO EER S VR Y
LGRS IT D Ll & e o TR L 7o, WF9EE [ T OB 22 3L RIAFZE T
IE. BlZIE, LHD & KEBEENCEE L 7= 0 A58 T 20 fR DL EIRR SRR £
ENTW5b, (74)

@ HWHEEZRMTIT—~ThHAIAN A=V TV AT RTIEL DHBFICETZND
FEHECH DL, T A YA R0, FHTTAvD~A 7 ajE, Xk, &
AT A TIZ K DA A= 2 ZEHANTEEENTE & U CTHIRE R C 5, EIUCE fH
T2 EDTELEREIGENSOH D, ZNNDDORENS LI TE S, Fics
FCOMETIIRGBAER OO T LoEERLEEm<ifHMiT 5, (14)

® ) RIFEMIEETE ORI TIX T R ORIGA A=V T DY I ab—T g
NCBET DR TR ISR BN . ELEHMiTE S, (14)

@ AT TR EOHNSE L S U CHREE T S 0l e kT
B A% OLIEMACHEE L TITKRETHAH, (14)

@ HENIIT, Hax oo t@ T 28O FICi-> T, BE LT HoHITERLE
LENHFETH D, BREOTHENEE LT D, FMmonBE2 Y — KL TW A EI
ZHLE LT, BEMIICHEELZ X > Tp XEEAH, (14)

@ EHEMEIZ. BIFOMLWEID OZEETHLZY LTEY, m<HMiTx 5, (1
4)

@ “HNETENILTWDELOD, BiyE L OEMBENITIC K-> THNOH &2 A H
T LR EHTOERIEFICHETH D, Lnd BE, MHEEFLREZ A bY
TWAEDIT TR, IOV T, AR HIEED DTV & OEEET, 72
EDERE EIFTCnD0T, Mt 5, (14)

@ (AT ITH AU RRLIERITHSOH D E bR, A FHEFE
Fr7e & TR0 B2 BB N D HE D B2 Ty, BN KICH & ORI E
BEIZL T, FIH TR SN TV DA DBGIZHRE 525 Z N TERLERANIZ
LT, (144)

@ BFEELANNTITELREOERLZBCT T, HELLH LWHAEZ S 572k
BN D Z L 2R D, RIS Z O Tl RIS 72E0 i~ L RS 2

S 97 -



WD TREITH Y . £ 5 LIkl 725 28 Lizvy, (144)

@® NIFS organized the first NINS international symposium, which was held in
2008 on the interdisciplinary theme of “hierarchy and holism,” one of two
thrusts (both computational) within NINS for which NIFS provides leadership.
NIFS also organized six symposia on the interdisciplinary interaction of
computer simulation science and signal transduction.

@® It is a challenge to conduct really meaningful cross-disciplinary research. The
NINS initiative to bring together scientists from neighboring or even far distant
science areas is ambitious and deserves support. An outstanding productivity,
however, should not be expected. In this light, the achievements made are
already very good.

@® It has a few potentially productive area of collaborations such as “Imaging
science” and materials. However, it is too early to assess its full potential of
productivity yet.

@® NIFS also contributes to the major research carried out by NINS members
NAOJ and Institute for Molecular Science. It is obvious that the expertise of
NIFS in fields of “ Imaging Science” and “ Hierarchy and Holism in Natural

Science “is of great value for these 2 institutes.

2) K¥F - IRWEEOBEICED CGEBERR

Domestic research cooperation based on inter—institutional agreements

® WEHEOBREZENML. RERZLETFTLSS
Does each program take advantage of characteristics of the agreed
institutes?

@ LEHOKFLEWMEICESNTHEME A ED TV D RIEE S FHITE %,

B 21X, I RF 77 XA=ifgit o & — B RFRFBRAER AL & —,
HHBRFT o FETHIERT. J AE A% % L 2N EN OB O R 25> Lz
BEWFSE A L O 2 B Cnb, E2, ERET 7 X<ifstt v ¥ — & o 3L[EF
ZETIFMR R EHREO Y vy A 1 b 2P L 20keV 2R 577 A~ &R LT,
(944)

@ iR FLEOWER e UEOBEARIC O/ N HEEN I RN E R RO Y
B 52T 57 EEARN R E EIFCB Y m it %, (24)

@ EHEMEOHRICIE, MEEORREZIENL THREZ LT T b0o0nH 0 | &<
M CE200LH50, EEZMBSERDO LD ABELNLERLOLH D, (3
)

@ ¥ - WFZERERT & D EICEE S S HEEEMRICRE N T, B0 dH 2 KF%2/S— |k
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F—L LT, Z2OHRESH COXFMIENERL TEZ, BREOT T IT - 2
Ra=T & LT, FINIRERIEA RS2 &R, 8 - AR &
LTHHEUICHENEHR SN TETEY, L TR Em<FHMhiTE 5, (14)

@ HEMNFTOMEITFHMITE 225, —MKILFEBIZE, LHD, M7 mBLFEZE &
L HCHEEEMIIE DR E D 72D 353 0 D, (1 44)

@® Yes—for example, Tsukuba University on high-power gyrotrons, Eco Topia
Institute on atomic physics, Nagoya Institute of Technology on materials
research, Shizuoka University (and JAEA) on boronization, and Toyoma
University on hydrogen isotopes.

@® On the basis of the information provided, I got the impression that the
collaboration subjects were carefully selected. A more thorough assessment
should be made by the internal reviewers.

@® Each program has its own purpose of collaboration for taking advantages of
each collaborating institutions’ strength and interest. Therefore, it should be
focused to the goals of each collaboration program as it is initiated.

@® Coordinated research based on agreement with domestic universities and
institutes bring many advantages to all partners by providing the critical mass
to every narrowly focused line of research.

3) EFEHETR
Industry-university cooperation

D BREAWEOEDLERAELFTELEL>TLDD
Is the cooperation a productive spin-off of fusion research?

@ ~ 17 uSHRBRE - ARREICE L T, EEICHE LTRERERLY
FTTEYESFHMETE 5, (844)

@ SR FAgERT & R & ORI TR 14-20 o L FIRFFEDM T4, 2005 4FFE D>
5 2009 4FE ORI 28 D RFFF &2 BUS L T\ D, FEFBIEERFIE AN 35 F2T Tk ST
B, m<iHMiTEs, (14)

@ ~ AU aPMBEINOAY A7 R INELFHMETE S, fflo~vA 7 rio o
t— LY FNEGIC X AR EEE DO &V D G RZRELRGE < | R 2Rk
BAFS 7200 T < FINBIIZ SAME D & 2 FEFHEIEEMIEIC 72 > TV D Z & Z & < FE
T 5, (14)

® WEXFESME S (Superconducting Magnetic Energy Storage) F DB H]
TSV A A )V OBRAFIZAE LTe 3R biZIZE 5 o7z, LarL, & Z THJE
SNTARBEH AL, BEEGAG KO~ LR L, FRROEREIF Of{sE
IANZR VL AEEREZ A LTS, BERRAE A7 TIERWA, Bkiailk-> T
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TR RIIRESESFETE 5, (14)

@ HEAMIZERTEIT. F SITREmBER A2 FES LTV O T, a5 TH% S
NI BSeim i b - E A ERICH T 5 Z & 2 HfF L7V, (14)
@ HREAERIFEMEINIA—LX—VICE LD LN TND L DT, EREIEIEE <
EHEED FREMEZ B > TV T, ARITREME S & ATAIMIE O E D b DIE R Z G

b, BEFEMRRERELZEREE LY, (14)

@ ILFEMEDOHFICITEFEESLEBEL TV o7onN, FRFETETLTNDL LD
HHERS, ZOXIRbDE LV ET, BERSERE R L TIT 2 L 2T
T5, (14)

@ EFEEEMNIRITIERFICEE T, SRR TITo TS b DI O TE, m< AT
XD, LDLBRNL, ATENTWDH DX, UATEHEV EDL T, SERIZIEREN
Aoy, FIZIE Ialb—va R Th, ERCHRTE 201 H20
TRV, b o ER R ZIRT, EREMC BB £ D OINBE & OB AIZEN
HEOMEHELEZ DMNERND D, (14)

@® Each year, about 14-20 such collaborations are carried out. Between 2005 and
2009, 28 patents were obtained, which is a good measure of spin-off productivity.
There are three main efforts:

e Microwave ceramic sintering is an excellent example of industry

collaboration.

e Low-temperature superconductivity applied for the development of
protection against power failure and voltage drop has been productive in
terms of publications, conference presentations, and one PhD thesis.

e Real-time simulation of the LHD cryogenic system has received recognition.

@® It is notoriously difficult to obtain spin-offs from fusion research, mainly since
the needed technologies are highly specialized and tailored to the specific
problem. Under these difficult conditions, NIFS is doing a very good job.

@® The successful results of industrial cooperation has been provided in areas
such as microwave sintering, applied superconductivity and tritium recovery, to
name a few.

@® The number of collaborations is impressive and grows constantly. The
number of patents is also very solid.

Q@ WMRERFEAORBLLEIHhTLSD

Does it contribute to the local community and industries?

@ ~ U uPUCHEANSHITERLE X AT v T L TREO S8 LTRESE

TV o REFm<FHi T %, (84)

@ KM EEOFEMRZ B E Ll BRI T3S &l B F 3 2 B2
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(RS B AT O iRk 2 L B I T —OFEMIZH I L T\ D, i,
H o IR 36 & DILFENFIEIE 2004-2009 FEITAE~ 40 & mWKHETH H, TD &
I IR EER~OEBITm RS s, (244)

@ FHlgEEE LT MRS 2 AR O BARIEE~DO Y #1722 DI7)3
WL BN, ZOXIICEHMELIESE. ~ A 7 aBEREMTIZ e 0 < T
ficxs, (14)

@ ~ (I ullotET Iy Ol E HIOTIZEBRTE 5 AlRetE 2 fh o 7= 8l
ZFEoTWD, 4%, MIMIMED S WHEIOBRE P LEEND, (14)

@ MREWTIEHL, ARSI TVWDHEES, (14)

@ HETOTVDLIHDOTIE HRICAEMLTEY  m<FMETE 2, LN LARNS,
HTCPFEEEZ o LR &b 2, RIRIZIT T, bo &< D, JRFEHFHDOH A 72
PERICHBRCTZ DR Z AT o0 E R DD L E XD, (14)

@® In particular, microwave technology has proven to be useful in the ceramics
industry, which is a major industry in the local community of NIFS. As noted
above, a significant number of patents have been obtained. Jointly with local
community organizations (such as Cera Techno Toki, the Oroshi Association, et
al.), NIFS constructed six microwave hybrid kiln units. These efforts have
contributed to local industry and the community.

@® NIFS conducted cooperation with local industries, very actively. Especially,
the ceramics industrial collaboration in Tokai region is well received and
contributed to local industries.

@® NIFS contributes to the industrial development of TOKAI region from the
start of the Institute. This activity has been amplified lately by launching about
40 collaborations resulting in 38% increase in 5 years.

@® Microwave calcinations project is of great importance because the pottery

production is a major industrial base of the TOKALI region.
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ETG mode simulation during turbulent [(a) and (c)] and quiescent [(b) and (d)] phases. M.
Nakata, T.-H. Watanabe, H. Sugama, and W. Horton, Phys. Plasmas 17, 042306 (2010).
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TITAN Tidk, KBRKRF, LIRS, A dERT. w)7¢w~7ﬁiﬁy?4iﬁ&
DOIFEFFEE LT, 77 A~RmEAERFZELERE (PISCES) (23T, Be/He/D 1A
TIR R T AT AZRE L, FHR E@%&%%&D;ﬁ®%%%ﬁnb\D
7T AT Be IRETAHZ LICEY, RmBEEIAH IO EEHELE (K
3.1.1-3) ., BEIIKRZ, §MKT, A—2 VU v PESMHERT. 7 A X RESLHFIEET O 3
[FRFZE & LT, HEHEE W B OFKRFED FIRBEEZ =7 h LA R CHIO TR L .
HPE 7 RREIAA 00 O OBLBEAR T S vid, FERRINE R O A BB L e L0 &R E
THEEDSHERE L TWD ., EWO LR R A b7 (K 3.1.1-4) . HEKRF, 1t
WE R, W) 73T KRBV HZN—=RNTR A—7 1 v PENAFZERT O 2 [EAF5E
E LT, EMEMEIOBEAEEN E L CEBRBEAEEZRA L, BIw Bt
(0DS) iz T, HHIRE THAMOMENMTE A ELL LN &L RMER I
(4 3.1.1-5),

50 °c 0. UZECI[JH
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3.1.1-3  Surface damage by D/Be/He mixed plasma.
D+Be(0.1% D+He(5%)+Be(0.1%) |

120 eV

3.1.1-4 Deuterium plasma irradiation on neutron-irradiated W.

Elongation (%)

Yield Strength (MPa)

s s s s s L s s 0
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3.1.1-5  Friction-stir welding of advanced low activation materials (ODS) for Irradiation in
HFIR.
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3. 1. 2 BHEHBH

H L RS B ) F2E W [E O BUS R O RS BRI ICBET 2 B I EIC S E i b i
TW5, ZONKEIXITER W), KSTAR Bh 0. AMTERH /1. 2L TV —2 T a v 7R
e E IRIE S D NPT 118 5 5,

BT, WMEOBIFERE & ERMEFTRERENO D a—T 4 X — % —=iEmMNH
HORYTITI 40, BIEOIEB) O FEMN & A OF | Oiim & AR T2 biv, W)
IEERER SN TND, ZOXIRFEEEZE S TWDT2DI, BRI & K
PIFHHEIA S SN RICH T FENERm SN TN D,

Az e Bt LR B s (ZAR  BRa R F &, TTNZE 4 4.
FINZEE 54) ARk L. WSRO NSE, BPGFRIC T8 &kE 2 R LT 5,
FEERIITRERES AL, BRA T KO 21TV, REEDOEDOEIRDSE L
L. FEOWEIZTY->TW5H,

[ A2 524E ]

RO NBIYRIE AT IFA AIZHK) 50 D T0 HFRIE L 72> TRV | IER ML &
THHMASHADAT RN TV D, FROEERRAG B A 50T (NFRT) o KSTAR 2E{&1X, £Zpt
AFREIFGEET O LHD & Rl U < BARERY 2 A V2R OB IEIR A HEZ: b 1A X VEEE T
SO FHHPEE. BB INEEEE S OB CAMF TR KRR E & O BRI 2 5E
DTHOILTN D,

77 A= FHNZEI T 5 KSTAR (/1 Clk. BRta R A EETic s W TRV 2 A
FToHARaA—ZEFH, =y AV CHGLEHAL, BV A 7 v b e RO RS O FE
WZEBWTHFEH, ) 2 320 L, KSTAR AFFERTHE D00 RS2 B EIFICE#RL TV 5,

T2, BHTEWIREEOHE & NIRRT Z X 5 BT HEmEOKRFERAELS EIRET 2
Ve 77 =3B 2 HilE I —) &, BN C2HEMICKT, WFeE &
DOEHINT LD FEfE LT 5D, 2008 4EI25 4 Bl Bt I - — S8 ERHE TR KRS
W, 2010 O 5 [EHITUVN RISV TR S 4v, 9 80 ABUED S INFE 1T L 153
7w & PR AR DM T T,

= JEREINEC BT A /Tl KSTAR @ ICRF & 25 A & ECH & 27 A DRRFE & 3k
WZDOUWTHIGEW J1 24T\, KSTAR 326 _EIFHFD b o~ 7 S ThicE'E#k L7z, $£7-.
NBI JREAD 7= b DIEGR I 1N AZ R A B PR s b = % 23— R & JRiE L 7=,

B, BREDIKWSETY—7 v a v TSI E R A 1T-> TR Y . 4R
DU —7 a3 TBMETR 10 B, AWK 150 725 250 A/ HITEL TW 5,

HEEW I ORR L LT, 2005 4E0 5, fas 24 fm. EBEESE 1. BENFEE 140
FENFERINTND,

[ 4% D J58f]

BITE, HEEEERA W S E et mE B 2k L. FEE O ASE, BIGER. Bk
RONEKEZTHOTVDEN, THEBICRESE, FELHERIED, WHOE FHm,
KEEEEL, REBRS T, iMECLER 2B F 2 CEmL, RELTWVWD, KFED4-o
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Doy L FHSEICBIT 2 FENRIL, FilEmPA 2L, BROEETED L TET
b5,

REFEOF L 725 KSTAR « LHD « JT60 7B TlE. RO L 9702 & 2479 H#t - 3l

ThD,

KSTAR DFHHIBAGR D) CTlk, FHUZERE OB FFIC LRI ZIT o 70, A A —F
ECE FHHI, =¥ &Y UHGELFHBI O E O G WNT — Z TG~ T T I 2477800,
B TT I A=EZBROMLFRMILEIT O O @EETdH 5, KSTAR TH B LD H AL,
oA ZNT T A<D CiIADERAERICEfFT 2 ETEETHY . Fx @b
IR OME B A BT 5, Z OEEER DA B ERTIC E > THFED
bHHbLDLRD,

7T R EBROERIZ G T2 - Tk, BAHRANNB N ZITV, HOEWERNENE T
X5 9OMNTHAORNEEITH L, FDEDICHSEENORIT ONI-KEFEHRa—
T4 F—H—HIEZEFER L, Uik L CEEBA BRI SE T ORF5EE 2 IRiE 5
HLOET D,

A% TELHIEE LT, ®EEIMAERA~OW 12 ED 5, LHD O8F 725
BENLT, A4V A7 v ha o dimmmEh (ICH) EE A 7 v b 3L
Z\ (ECH) 2L 2D KSTAR 7' X=/"T 2 —2 DM L LA CIADKEICHIRT 5 H D
LT 5, FUEFEREBRCTHY . B/ VL AERTIHAETHADO T, WEETOR
BRI LHD ORFR DAY I VIS T OB ER O PR L INBVEEFIRIC O AR TH D,

[N FEToOERKE]

1.
1

77 X< FHANZ B3 5 KSTAR 1 7]
) EBRILEFE O B/

2004 4T H 8 OBUME Tt Sz ARt e b &S\, wiEL KT O E[E
SERERVAFZERT (NFRD) ORBIRIE N 7~ 2 #5i&  (KSTAR) OFHIBE%E, &IPS 5 6F%8
WHEATHO DO TH D, FIC, AR FIFETICB N T, ZNETOEWIIEERE
AT 5 TFLO 3 >O5HERZ L& UTHER /1% i L CT&E 72, T L > TKSTAR
et OECH R EBRSL D FIFICERT 2 & & b, AMOBRA BT 205
Wz —BRREIEL DO THD,

O AuA—FFH: EMARAHEFIICB W THBELZED CE Il A=Y IR

)

®
@

2 A—H% O KSTAR HE@FE~DEAZHED D, ZOWEDTZDIZIEIIA R A —% %
fFH3 %,

KSTAR = ¥ b &Y UHGELEHAIES © B A B2 5E i O KRB~ I VEEE O b
LY CHELFHINCAE A L CWARY 7 a A —X LEFEOMEED D% KSTAR @ JE31
77 A< EHRIC R L, EOREICH T 5, 7ok, FHAIA YAG laser J8#R
EE T A AR PR B R AEAE N Y T 5,

BV A 7 bo RS 0 KSTAR BEBE OBV A 7 1 b o o i FHSE E
DIEAFIZH 1T 5,

T RXA<HUNCET A HEE I —%, HENFIZEBWCEMIZEET S Z &
2 & - T, MEOKRERAEE FRETIETMEEOHE & AR EX D,
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2) INETORE
2009 fEJEF 4= KSTAR 45 2 FEBR Y1 7 VBT BRI Z BAEIC, 1) HEPER
0 A—ZHH AT A, 2) YAG L—V— ALY UEELFHIAARY 7 o x—% (FHAIBE
HEEHIEIX 2010 ) | 3) BV A7 v b U EHFRIZROEMICH T T, FEEDOW)
DI NFRI (ZF\WNT KSTAR GHEI D@ 2B L C& 7o, RN GHhE T 1040, Lo
WFIEE NS L, AR O H TS I81T D SR ONY 34 FE O S it o T H 4
Ot % hE L, KSTAR O EBRFHEIZ &b 5 TR ORIUE, B2t CT& /-,
BhiEAR e A =2 K OE YA 7 v b UBEEEE. ERE BRItz B8V TR
% 2008 4F 8 HIZ NFRI 1125 L KSTAR 3E@E ICFEMmY B v 25T Lz (¥
3.1.2-1, -2) , 2009 4E 10 H2>5 D KSTAR & 2 EBRY- A 7 VB W T T T X< EHHlo
BRAAIC R E) L7e, X 3. 1. 2-3 (ZHRIA 2R i BB IR I & 2 D DFHHIS A7 A X A |IEE =
Zx9, KSTAR OFHIEBRICIH W CTEHEBERFNT —Z 24t L TWD 2 &35, FA
Y UBELFHRAAR Y 7 a A —Z %, FE@ED 2009 4 8 HIZ NFRI ~Di%E5E T L, 2010
DR 3V A 7 VERFN T AHELIZ L DBIEERT — % 2 G L7z,

- | ’F‘ Iy . I } ‘ ‘__;- ) ‘

X 3.1.2-1 (a) {&HIMEAR 7 A —ZEAE (b)) ik ARm E&iaﬂvmyﬁ%%mmgﬁﬁ
A4 DY R K OV B[] 5 TenT g AT UF AL HE

2009 KSTAR Target Plasma Achievement (2009. 11. 18)

Achieved parameters (target value)
*Plasma current : 320 kA(>300 kA)
*Flattop : 1.4 & (> 1s)

+Pulsa langth : 3.6 s(> 25)

*Shot # 2048

*Date : 2009, 11, 18

“ECH : 110 GHz, 250 kW, 2.5s

3.1.2-3 KSTAR %5 2 B
B A 7 BT S A
72 BRI L ET
— PR g XA —#
EECERHOT —#
DEELRHHT —H &
o TWND,

. ) |
o8 18 T A6
ECH Fuoed Powes (RW] Steol Mo 2048 f
00
_n.h.rL/ L]
15
o

1. ECH (110 GHz) : 250 kW, 2.5s

il

AR R RN AR
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2. 77 R~ INEZEST 5 KSTAR /)

Hugt 131238\ T, KSTAR @ ICRF & 25 A & ECH & 27 ADRRFE & Iz DU
TR 24T > CT& 7=, F7-. fE Tl KSTAR D7 T ECH ASF & Wi o> ICRF
NEGEBRIZ S M L., KSTAR 7T R~ D AKX — T v 121195 & & H 1T ICRF Iy
AT DONFITH 1 %1770 > TE T,

BARPIZIE, Vv A v b Eiogk#Eb, Yy e bkvroarsyava=rr,
m%+®$%&ﬁ AGEOFHN, ASHREK OMRZ LR L L TTT7e0 . KSTAR
DTRERET 7 A~ DAEREMBUZ L5 N~ 7 B0 FEL, Bl b — F ARGRALIC
k#é““kgﬁﬁ?ﬁﬁ%ﬁ%ﬁﬁwﬁg TS XY B b — T ARSGEANL D N~
WAL ~DRAT IS FIREIZ 72 D) | m%®HMR@bﬁv7@%@m%®%&@oto

ICRF JiENF v 7 7 F A= NE R Y on—axis X° of f—axis TEFLEREN S U Wi 5 D HIY
T%D\Mm@if@ﬁﬂwxg%%ﬁﬁbfméommﬁifi&4ﬂ~&%77x
~ XA O UERE R4y T, ICRF INEE 7T X< 2 BB & U CHeETg c i fE
Av, 2010 FFELARRICREGHEIR & 2 A /N— X BALOD D shape {L23 FIHEIZ 72 o 7o 12 A
FIINBAEBR DR SN D FE T, T DOMERIEENCH &7 T& =, £7-
NBI 2D 7= 6 D EEL /112 & NIFS 776 =% 28— K Z2JRiE L T\ 5,

KSTAR 7°5 X~ EBR D 2010 FEDREE A X 3. 1. 2-4 |ZRT,
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X a0 e % acop
5 § s00f
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@ of -
I
= 0 2 4 6 0 2 4 8

2800 : : : 300
2000 - = 250

¥
A
(=1
=]

1500

o
o
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3.1.2-4  First Transition to H-mode in KSTAR, Bo=2.0T, Heating = 1.5 MW
(NBI : 1.3 MW, ECH : 0.2 MW) after Boronization on 2010. 11. 07.

-58 -



3. NIRHHRDOFE &

KSTAR & LHD & D[ DIk 1) & 8 AR EhE STV D, AN S B TH U
— 7 va v ROMREIRENT RO TEY, FHOT—7 v a v 7B 10 1,
NBIASFITHR 150 225 250 A/ AT L TW5, Fik 21 4EFE D NS D B & 3%
3. 1.2-1 1T d, RPTHEIMIA - 2B TIIRTHFEE IS T O FHHEERE O T TH Y &
EETH 5,

#3.1.2-1 Higp DEETOANIRZTROE L CERL 2 1 4)

Categories Directions | Times Number Remarks
of (MxD)
People
Overall Planning JA — KO 0 (0) 0 (0) 0 (0)
KO — JA 2 (2) 12 (12) 36 (36)
KSTAR Dispatch JA — KO 10 (5) 20 (6+) 76 (40+)
Collaboration KO — JA 6 (7) 12 (8+4) 52 (75+)
Workshop JA — KO 3 (7) 13 (244) 52 (64+)
KO — JA 1 (1) 6 (6) 30 (18)
Other Workshop Plasma*Fusion KO — JA e 4 (6) 12 (18)
Human Physics
Resource Fusion Engineering JA — KO 1 (2) 1 (7) 7 (31)
Development KO — JA 6 (2) 28 (12) 107 (54)
Theory KO — JA 1 (1) 7 (8) 21 (24)
ITER Technology JA — KO 1 (1) 1 (2) 1 (8)
(SC Magnet) KO — JA 2 (1) 4 (2) 6 (8)
ITER Technology JA — KO 0 (1) 0 (3) 0 (6)
(F¥/Blanket) KO JA | 0 | 0@ 0 (6)
ITER Technology JA — KO 0 (1) 0 (3) 0 (9)
(Tritium) Ko>JA | 0() | 0 0 (10)
ITER Technology JA — KO 1 (1) 3 (3) 12 (12)
(Diagnostics) KO — JA 0 (0) 0 (0) 0 (0)
Dispatch | Theory JA — KO 1 (1) 4 (1) 4 (7)
KO — JA 0 (0) 0 (0) 0 (0)
ITER Technology KO — JA 0 (1) 0 (1) 0 (26)
(FW/Blanket)
ITER Technology KO — JA 0 (1) 0 (1) 0 (0+)
(Tritium)
Total JA — KO 17 (19) | 42 (49+) 152 (177+)
KO- JA |19 (19) | 73 (64+) | 264 (272+)
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3.1.3 HHHBAh/ BPREKERR

[ A 23]

2007 4F 12 A YRFom BB o, RS BhEMFE 0B 23600 2 H i /)
FE] NBOFMHE L LT, HARBUF O SCHAEE MEXT) & EBUS O R 5l
(MOST) D f#] THififd S Auiz,

B4 BARSGER T RE, PEMIE AT &

HEY : FEAEFIZE, FRFIHO 7= OFRMFHAT# )

Z OHFEFEFE X, WEOZES FEBREEE 205 U e ) 78 b NSRS & R
fi L. B S IFIe AR oOmE A4 )X, ITER, DEMO MR D EtEIC Bk 5 H A & LT
Wb, WITEREIL,

D 3LRIAFFED Eh, 1) HAFIER, 7 —%, MAOH, 11D HE. B, 1V) #as,
e MBI, V) ARIESRE, B — V=2 v a vy TOERETH D,

2008 4 9 HIZHEIERES Tz 1 [E JW6 (Joint Working Group) (2. 1%
TR OGN T, TIRERSE MEXT) 28 2 —F ¢ 1 — & —, NIFS Hiffa—7 ¢ x
— X —REIR, 7 a—F ¢ x—%—[UHUE) N"E(EINT-, A MFEATIE, BHAMANX
ERhAFH AT T (NIFS) K OVH AR - P9t s A (JAEA) . A =R 74 e ) BRAF 2T
AT (SWIP) & HhEB 2~ 5 A~ W32t (ASIPP) Th 5.,

WFEEIRBIC K D ILEENETHY . T TV —iE, 1) T T A<ALIAD - 7
T A EN, 2) A 15, 3) VI A~HiH - v I=21L—varsThd, kit
DIZHBWT, BEBE T o FEERER (LHD, HL-2A, EAST, HT-7)IcBWT., 7 X<
MEA, BACIAO DY EMFIET 5, 2)IZBWT, ITER Bh#EH 2 WX RS 208 TR
A & ITER Z &I WM EFEMBR 2 i FEod e 35, 3)icknwT, 77
AvHima b LIEEFREOERE BE L 35, ASIPP Tk, SabPRimdfM o
EuEK->TWb, FERIIRESIN TRV, BREARIT, EIF—25 03IV —
vvay T hRMEL. BAFEORREZRET L2 TELTWND,

FERHAEE X, BARMO NIFS OBRERIA~Y B VEEE (LHD) . FEMNIE SWIP @ ~
~ 7 45 HT-2A, ASIPP DOB{RE N B~ 7 3@ EAST KON HT-7 #EETHDH, 77 A~
BRCIE, ~U DABGEAL E b~ ZWSGEALIZERB T D 7T X~ ONNEL - B UiAD O
TRE MM ILFEIE T A I ENTE D, T 2OBREERIEEICB VT, ITER
AP AN @R E R 77 A~ HERF OMISE8 T& 5 2 L1345 % OBERE STz B0
THETHD, FEME TFHEEOKFEMETIL, BEEI AT A2 L L EE
T, #RGIF %2 B L7 P AR OMF T3arse 2 il & LC, FEMIOMFEE & HH
MIeZdT-o TN D, £27T7 XA~Hin « v 2 b—y g oM. B ER MR
WFEZHFTHESL L TR D T, 2 b BARMOBFZERN 2 LR, ED L H 7%
R0y 8 CHISEH 1N TE DI ERER L TV 5,

FEOT R LF—HFIL, SHBO— NG DO R L X —EEEOH K, FIIIED
fkE EET HKRITEEBOREELIIEZANRBE L 72> T D, D75 Tl
BUETENEML TR, BARE OERRHIFEICHEB TH 5, FIEIZIIT DR
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BB IRV, FWHFEE OREMNIEL . M5 0HE., HEREE & B L COM%E
HBINIAFNFICE > THERETH D, #ﬁmi%ﬁ bah i de kwf o E AR Ak
ITER & DEMO #Ei%k L Tk V., Z ORI 20980 1%, Rk B+ ZE[ T DEMO
}:)j@an+ %ﬁ;j‘é k;)d_}u_pé *DI/\VC*DD Ell:ljlﬁ:j. k’)fﬁﬁfﬁ)éo

;@l%%ﬁ BWTIX, JAEA & B AWM O FEMFZERT & L CHEE & o LRI

(ZHERE LT D, JAEBA X [EMIANS ITER « BA ~OS NN 11 0¥ %xffméﬂ
&MM@EW%%ﬁLT BEmsYch b,

X 3.1.3-1 2. 2008, 2009 4EDHFFEHEIREER & 2010 EDOMFZEEIRIEHE 4 77,
ZIENDOHEFEIZ WG (Joint Working Group) 25BiffE 4L, & DAEFEOMFIEFHE & VL 52
L. 7§89 %, 2009 4FBEIX JAEA FBETARFIZEWT, 2010 4RI SWIP F1# TERA
DEBER (% 7V ) THEENTWS, RIKICRT L2, 1EBIZHAM
NIFS 725 OAFFEEIRIEIL 2 4. & LT 2009 413 7 4 DYk & FElii L T\ 5, F7= 2010
R I E T D EEOHEEPETOTEINEAR I 12 L OWREEIREZFHE L T\ 5,
FIHEMID S NIFS ~OWFEIREE BT, TN 64, 44, 164 (FE) Th D,

. Collaboration Work Under the Implementing Arrangement
between MOST and MEXT for Cooperation in the Area of

Magnetic Fusion Energy Research and Development

|
SWIP | (HL-24)  ASIPP (s

| MOST (China) — JWG Meeting — MEXT (Japan) |
|

NIFS | (LHD) JAEA [(JT-60SA)

..*'7‘,
o
.
Exchanges & Collaborations
FY China = Japan Japan = China JWG meeting
13 persons 6 persons JWG-1
2008 8 (SWIP) 4 (JAEA) Hosted by SWIP
5 (ASIPP) 2 (NIFS) Chengdu, China
13 persons 12 persons JWG-2
2009 5 (SWIP) 5 (JAEA) Hosted by JAEA
8 (ASIPP) 7 (NIFS) Tokai , Japan
39 persons (Plan) 15 persons (Plan) JWG-3
2010 18 (SWIP) 3 (JAEA) Hosted by ASIPP
21 (ASIPP) 11 (NIFS)+1(Kyoto) Shangri La, China

%] 3. 1. 3-1 WeXEZRG BRI /0 B30 5 B I EE o3
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QSR ISP Q7 = )

ERASFR eI, B AEEDOL 5 —H2OETH D H LG RFERMHEEICK
WThH, @BE 10 FI2H72 0 NIFS (FHEAHORWSRRFE LT, EOMIEREMEHFL L
TETW5,

2009 FEEDOREIL., —ODHEEEZEDOETAMAIIT 181 A, fCIEE 312 i
EoTuWna,

H AR iR L DL RR T 520U K 5 AR 31, 2001 FREEDN D 2005 2
R 2% C 2010 FEEE TO 10 » FfHEE L CHFMO T T X< A B3 2 F4iT
R LDy T —7 OREE LR EFH OB E LRt Nz, TEE
Bt - SR At sear (ASTPP; HE, AW & EaFEFIEET . T ih
FEMH K O H A O LR ZFEOBEN 2 B D T B,

FNENOWRKRFNT =T 4 F—F— KOV T a—F 4 x—FX—%ET HHE
EoTWb, ZTNHDa—7 4 3x—H =KDV T a—7F ¢ 3x—%—%, [RFEDEHOH
FMFRICERE L7-HTHhby T 30 LDF—_— Y b L QICRMDSRE R E AT T
W5, O TICIIWHLE R F A2 OIS, T A~ AR S H R olE
&N EDIFFEER R B NTKRENRSMLTEY . 2K - £2PENZRIENY 2 H - T
AVETOFEMIEFICED TE T,

AZWMEETIE, (1) L7 7 X0t « (2) [EEWGIE Lo i
78] KON 3) TEMET 7 A~ EHEK I I 21— a3y ] OFEER 3D
T3V —ZFE L ER A ORZBICAR A R 72 Z BV AL TWD, F (1)
DH7 Y —TIL, B CIADERME OERMIE, CIUCEE L7 T X~ b [EKEE
EDOMAMERACE T « 0 FRRRICEE LN G EN b, @ik - @EET 7 A~D4k
B s INEL, ZEEMERCP UiA O Rethdes O BERIFIE0E D720 D 7T X~ INEE R, & B
27T A WHEE OB ENIEOT L E o TWD, £72. 77 XA~ T2
DEHO—HE T X~  BEHAEER E OB TEEN TS, 61T, B CiADK
FAIE D TR EBEDO L — —HICKDMEEEE 7T A~vAkEEnEFH L
BMEME 77 A~ OMELEENTWS, & (2) BT Y —7TI, st
TRRE O ABAE R SFAEIBRZE. 17 Y AT LET O R A HFGESE D FLREN) 72 ST IF 5
T 2ENEGEN TV D, B 3) OB T IV =T, BREF.LT 7 A~DK%
MR Z DS LTmmER T T AHEGOMN.E A——a  Va— X ZHE LTV I =
L—ya U EHERRE E 72> T d, KA CIAD T T X~ OEMRLZEME, 7
T A HLRIC L DR -0B s B, L— —IC L DM ESEE T T X~ AEiE, 7
T R~ L[EREE L O BEAERY%, KO BEE2HROFEEEEEL TV D,

PG ORFFEFTIENY BNV T 5 X< b N~ 77T X< Bf5E A HE D TV D SRR D
EMERE 2R BEIE T A DR SR EIUTIH T TOS < O+ 2L B2 2 A EN B
AN R Z D TV D, MFERTIC I A AR O SBEE N — 7 R EE, T7hbb
EAST #%{& (ASIPP) & LHD %5i& (NIFS) 23BN L TRV | il T4 2% 77 X~ gk
BT T A< FHHBEERIE, & SICHEHE UiIAD T T X~ ORI B4 % L FEAF5E %
DTND, b OHFEMFEITIN A, BB I-CSFBERBEBH 78 F 0 T L FEAFSEILC
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B LT %< OEABFEEED TG, = "
DHUEK S A OLF 3% 38 U TR D iy

Ty U — 7 BNEGRIZKEILR L T, 120 F
RVFEBE LTIE, ¥ 3.1.3-2 LUK 100 |

80|
60 |
40 |
20

3.1.3-3 IRTEIICEFEHELT, K
120 4 (HAR)NGOJRIEDHKI 60 4, H[E
MBH DO ANHKI 60 4) . IE~ 1,200 A/H
(AAEND OJRIE 400 A/H., FENSD
ZAD 800 AN/H) IZELTWD, Z0DOAE
TETIE, B PIFRREOCRKRFFEFAEBTRD K
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KRGl & LT, F7=, NIFS & & 12 H KRB0 1 ) S 2 o B mh & BRER pF 52
(JIFT) D FENutkBd & L T OMEEW RIS 2 B L T\ 5,

INET, ZORREANLTERFEFZEEZEBL, haA X LT VT = EHAEE—R
(TAE) 13 U & T A m— R NX—h FOWEL, A 4 AREABRAZL EMESCE R4
BoARZEEMEIZRE 9 ELE & BRI O I A « ks B3 2098, BRESOHRR Y 237 v a
VEDIEET T A< BRI T A MEE. T A~ - B E RIS 1T DIEIA VW ERE T
%< DFEEE EIFTETVWD,

N AZ R, IRFEAFZE 2 2R OREGEIICRIE S E oD Ko, BE STV 5,
S BT, JIFT 7'm 77 MZEES L AR WS 1%, kit CGEF) WFges o AR B
R TEZ L LHICHEEIN TS, 2O XKD KB L, IFS ISMIIRIE S D
(IFS LA BREE SN D) ARZMIZBWTHIEEETH 5,

N B

(JRiE)

[ ICRF MIEMZ LD bAoA X AGMAERICET A I 21— 3 )
(2010/7/11-25:%F ez CRESRT:) ) FERiyE A

(F18)

(R BER S — 2 77 A< 2B DI LG OREA

(2010/12/6-18: Swadesh Mahajan (IFS) , #WESE : BT KY) ETE

AAEFE DR TEDO K%

ASEERTED Swadesh Mahajan (IFS) &&= ANEEEOFHEFE LR KF) LI,
BR—H 7T X (2B DI & BB 3 D IF5E5E TR 0 ILRIFZE & ikt L
Tl/\éo
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3. 2. 3 A=)y EHIMEFR

F—2 U PENEAFZERT (ORNL) & ik, WF 1% - 79 X~ WBspils bl b IR 7
BT, M OMEDEE 2 0 UT- ke 22 L [RRFFE 2 BB L T\ 5,

ORNL @ HFIR (&P o0F) [ @l e 1 R OB PR 1R & b I R s L UL D)
] &AW FEIFZEIE, BRBVER G D EELF 7 2 P = 7 N TITAN Gl (K 19-
24 FEFE) ICBWN T, BBEM - BEEMICBIT D B U T U LAOBITEE~ DRI IR, B
G BB AT LA O RS iR, BEMEORKN TEWEREE S R T L -
AU T NERONBEEDOHIRDOIEE L oo TNS, (DBY - N F U LAEENE &
KEHDWVIEI N TF LT T AL DHETRE Y T AT > « ) TT o ORS%
FhE L, PrEFIRENC I D BEAEOBHEE -7 NERMAICKELS U7 M TH SR A
HL7z (K3.2.3-1) , (2) #H - HE T A7 A0 - KL 7 = 7 4 R, 1K
BT D0 DA EEEDFBEEM R OE 7 2T iAo LFEEEZ R T, 91D T
DORFT — 2 21535 2 LIk L, #EHOMERLN/NSNT L2 R LT,

(3) B TEZES) : T I v 7 AMEICBIT AN T ) —7F@2HOENZT 57
DO v 7w VR EHRE L, FPE TR, BB ZITV., SRR
W, IS TEIEHERN W L 2B ST L, Zo¥x O R 22T >oh %,

-

ex.)W-coated low-activation materials

X3.2.3-1 FNUFULATTIARICLDEZL T AT « U TF o OF M1 BEEER

7T AR B CIL, ORNL ITITEE, 77 A~ LA FERIEE N N1,
LHD 387 — % 236 L= LR RN T L 72> TWb, LHD IZBWTHRI L Twn

7 R 7 B — A A O AR IIREE N — A F OB, W ONCRIS N— & MCEF LT
FEHA A2 ORI HSMAl~ D% - HRDJFIR & 72 > T % MHD A2 E M FE % Rl E
FX< | ORNL @ D. A. Spong t#i+: & DILFEFEDIL T, T T NT = AT 8T At
B o— | STELLGAP, MHD [E A B F 3 = — K AE3D ZAd - 7= fiffr 217\, Bl S -
SEREIN A XN T VT = CEAE— R(TAE) THDHZ & Z#FETE L= (X 3.2.3-2),
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Eio. BRARERET CIL, BT RVF —hT & 7V T = CEAAE— R (AE) O AAE
MAaEHET A EHHN I 21— ara— RERBELTWER, 22 CHATSEA
T— NOZEW A & JEEEUT, BFLo AE3D 21— RIZTEMR LTV 2, 413, LHD IZ
BT % AE T— RORERIZOWT, WHEFOYIab—Yara—FoNrFv—
JEITH EEDBIT, AE E— RNN—ZXA MDY I 2 b—T a3 VIR BEICERIE TN,

B, /B=1x104T
0.005 ' ! ' ! 120 90 M’so
higher frequency TAE T
0.004 lower frequency TAE 0.8
0.6} 30

0.4t

o 0003 04
2 0.002 g 0 0
0.001 210 330
0 sihud . " Ll 1 | s |
o 2 4 6 8 10 240 300

270

X 3.2.3-2 LHD REEIZE O I 2L —a il haf XAT7 Ay = EHEE— R
(TAE) TH D Z L #FE

3. 2. 4 AHYITAILZT7REOHUEILARK
(1) IR 24

1. PRk 19 4R FEiK

HXFE 7oy =7 FEHE TITAN 7’2 =27 kb (Tritium, Irradiation and Thermofluid
for America and Nippon, &35 & MEMERREIE R > AT LMZEBT 5 MY F 7 L - ZasEhf]
#) (2007-2012) DHIFEEDSLS BT & LT, SR T 7 7 v hd MID Z&E) D T
W9t % UCLA @ MTOR (1635 T EMRENRABRASE) A M b LT L, UM R, i
HRFENDHEF 34 DOJRiE., UDV(Ultrasonic Doppler Velocimetry:#EZH K~ 77—k
BEHHE) O N B B, 3 ot KB B Bl B (DNS: Direct Numerical
Simulation) DO FEM, BI#ETY —27 >3 v 7 (EH KT, PhJJ/ Morley ) (2T N.Morley
HEHPFZ UCLA ZRH RIS 5 & L bic, l¥ A7 IMFE/IFE v AT AREET
Vo7 U—27 v a v (UCLA, ¥R /Nygren) % 3fiL 7=,

2. YRk 20 AR ~22 4RSS
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e LC, TITAN 7 uy=Z hdO—BE LT, KEERET 77 v b MID ZFEhFSE
EHEE L, REKRFENLE L, o34, WA RENGE 34 ZIRE L, @ik
BB Ko UDV mEh AN ERGRERF & U CHERE T 5 2 L ZHERR L. = OMEREHR M A4
BLz, £/, BESMEIED MHD =5 ) 70, BEY —27 2 g9 v 7 3[E (UCLA T2
B HARND 54) KON (REEHBKS : KEND 54) . K Messadek féi+: UCLA (3F
% 20 FEE) KON N Morley #E3#z UCLA SRk 21 AFHE) % MHD (=B ENMFSE T Al#l K5
M @ # A 72T S. Sharafat ¥EHHEZ UCLA (CERk 21 4FE) Z2MElET V7T
NIFS ~PHE+ 2% 2 FEii+ 5 Z L1k o T, FFIZHRIK Y F 7 L8001 & BEmAMEL & DOFF
HAERICET 2EBREOET Y U 7T 2Em e ITV, %17 O & ZERGHE O I i
b7 &, BIRE —WEBITET Y o 7V OBERIE TOSBEMI 2 B8 S L BFd
THEDRHA LN E ol Z BiE, T LWHINIRB Ok L 1RE L L THEREV, £
72 PbLi /MRL—TF O Etak & SAEEBRICET Dk RO, ERETHE O B LR TE 1,

(2) ABOREE

e LT TITAN 7’1 =27 b CORBEN R, EHEEHEY I 2L —3 3 > (DNS) (2
L DETMCEHEES D & & bIC, B FHBHREEBIOMBREILTT Y > 7 Ok,
Ty MEEET VY, HOET ) T EERENICERER TS, ChbEED
T, KEMIO ITER/TBM BHERFZEICE TS L L bIC, BRNGF DT T 7w FTLHD
g oL - . ROEBARIC L 2B FEROHEEZX 2,

3. 2. 5 HEMNERFHFAYIEHRER

HHERFERE © SEE- R BT ZERT (ASIPP) & @ 2001 FELLBE D AZFH O KER sy 1%, HAZ:
WHRBLE OIS RFHF RN K D2 FMRMEHEL L CEINTE7, 2010 F£FETOD 10
H AEFTHE T, ASIPP ASHREMHI, NIFS 23 H AR OB R F0&E 2 Flo LT\ 5,

PG ORFFEFTIENY BNV T 5 X< b N~ 7T T X< Bf5E A HE D TV D SRR D
EERE 72 G P UIA DR AR EBLUZ T CTO S < OI@ T 23R % /e 5 A HFH
TR 2 D TN D,

WAFFCATI T R A O SHEE h— 7 R 3EE . 3726 EAST 2@ (ASIPP) & LHD
EE (NIFS) A BB L TRV, WA CH@T 25 77 A~ MEEESS T T X~ BHHE E B %
FIZEG CIAD 7T X~ ORI B3 2 R EZHED TV 5,

IS ORI Z, BASEE-CHTRER R R S TRp LRI L T
%< O-FEFEEED TV D,

TEFR IR LR IERC R DWW TR, BB IEE S/ B ILE R PR FEICTEH ST
W5,
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3. 2. 6 TYIRTSUY - TSAIYERAERR

YW I AT T« T X WEREFSEHT (IPP) & RS BHFRFZE T 1993 455 A 11
A\ 2 BFFERTI O AN A IR & & il L CLASk, Mk L Co et ha T b, 1
EICHBRIEE T b Ty, ERREFRIR, EREAT I L —2/~U A4 hrorF—H~X
— A& LHD & W7-X @ 2 K~V DV RERGHR 28 & U, AN 0 25> o3
INTW5D,

YRR 17 AEFEMNS 21 FEEE TO SEROERE E LT, IPP 205 DKFTITIR~ 50 4,
K AR AR GEAT s DIRIEIL 60 £ L 72> TRV | 4ERM 10 L FEE OWFIEE 2 ki A
WORFZEFT 24T E R LTV D, FFZEERTRICOWTIE, BERLREMIEEZ L L TR,
FIZ IPP 7 B I IEER A BT F0 AT OANE N E B EAZ OIS, KA O 5 SCfF gt o
72 @ LHD ~OFEBRSM, & BFE i O Z B 2 ~D &K BRBEELIG 2 H
7o o TR 22 1 3 i ST D, TRIBIZOWTIE, B ARHEAF e 0 43 BF [
oI L 2 E BRI SCHL ST AR D R 72 SR & LoD, BFEE D3RO 2 ORI
REMEICL D EZANRKEN, o, BBIZOWTIE, R E A B 5TAT
DEERE H D WVIZEEROMZEILEERFEEIC L > T EL TR, WEAHLIIE X
RUNVRIETd D728, EURATOM @ mobility fund 2Nz, KRFEFEALSEEFIZONTIE KA
v e A ss (DAAD) D FESC L o TRATT A2 HI8 @5 & 72 oo b B,

IEA EfiHpE T AX T 1L —% « ~NU A4 b
BEEOBR%) 2 X 22 EMW ) & L CEBSHE
YEZ£ 4> (Coordinated Working Group) J% & % i . ‘
HTHEY . = OIEBIITEREA R R & b e
IPP Ra—F 4 x—H—%EDDLEBIT. =D International ﬂﬂ“lmﬂfi_ﬂﬂiﬂ"ﬂﬂ

FEB % i U CHAS S U T 5 A % EFE ., oo ankasg ey
L. WEB FIZABILTW3 (K 3.2.6-1 &), @ R N

T —=FRX=2 T O0ORITCDALIAD T —F _N— R
MBIFERZZT . 1Ry T —4%, 3wt
lr— s Tk, BEZELY, H-
mode FfPE, MHD RNZEMEKL VAL FEE DT — 4
R DB SN TV D, EBEFREa—  K3.26-1EHEREAT 7 L—2/~UA b
KONy Fv—r R0 —a— REHFWEER 2 rACRADT =2 X—20 WEB XA
Fels b D BTN D, Zh b o dEFEFZEDs  Phttp://ishcdb.nifs.acp). PP & E%fH:
PIZHOWTIE, BT, TABA B = xovy— AU

AN & D L BREFSEITERT & TPP O

LRI SCAY 2010 £E1F 2 4, 2008 T 4 HlRE SN TV D, BIEFHRNCF~—27 Of
AL, MHD A, PRAYELITESE) IZ X D BIERIE O 2 S ERREE, MBS — 2 N— R
~OFLIR E AR, LHD 23 U & L7zkFEREZ 3 >OWE L LT, EEREIEERTE
I~V IR a =T ¢ OEBEILFENEEE 2R L Tl | ERa B FErsenT &
IPP 23 FP D9 2 R T L T %,
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IHlZ, B A 7 ha A9 5 L RIFSE OHEEIZIZ D — v A L — i
TATH R ZTC3HMOILFRMEEZED TN D, ~vA 7 vt Ao TOY v A 1
ke BR%E. WI-AS X° WEGA TOBETF/N—r P a X A L IEEMETORERZ LD O 5%
FEFEBRIZ AT R 2SN TV D,

W7-X ZE@E (X 2015 FOFEBRBAMICZIAT, HEEAKROBLHIAANL THS T0%RREX T Lo
EZATHD (¥ 3.2.6-2 M) . WX 1T : ' = =
fa A Xz 5 ORIEZFONR, BLUE,
ZFDHH 3/5 DaA) b BIERIEBPIEZ D
B, 2/5 IOV TITMBEZZ R HHE X
DT ENTWAS, Z0O Wi-X OEBRFEOUE
EIZOWNTH I EHED TN D,

BEIZ, WT-X TIZZ A N—Z %, wIHxE
PWRHIDOIRIZ LD Z b, B ANRN—FK
OB AT O K 72 B E P ED C E
Li;ié%i 2 f‘;ﬁé ;’ }%2Zy;§ﬁfé Z i 3.2.62 W7-X @@%t{ﬂ%?&i{r?@(ﬂ?ﬁi 22
7 C 0 JELHE 45 A7 2 B BE OO e ST 17 1811 7 S B 10 H), S.Bosch X ZHfFEIZ L D
Z LHD IZBWTAEE L VITo T 5,

F72. N BNLRIZBWT
B2 TOM UiA DS O F1E
R T 2 A m I E S g &
THETOHDL, XA Y=
2 L DR DR AL I E
BITIEH DN, KREMEED
HHEZERGNICEANT D L
NDUETHY, 77 X~vFEk
AT UCRERFAT 5 2 & 1
LW, ZO7®, E1FHN»L

DE t@u{ﬂ%?ﬁ%ﬁﬁ% 4 3.2.6-3  LHD IZ35\F 2 BESI#REHANC B9 % SLRIBFZE,
S, TOBRITENMBEE 2TT 5 o 2 s E T Hw D,

ML EnS O AT HEIZ X

DEELSRET DI LIC k> THRGBEZET 2 FIERREIN TS, KEEE®E
TOMGENVERT-0, LD 27T v hdR—5o & LIERFEMENRBEBE IS TWS (X
3.2.6-3 2MR) |

LED X 51z, IPP & ERARIEAEIT O ClE, ERETBEIEERTEENIC L DA
MEDREE & BT, A 7 2 REe WI-X OEBRSLD T D70 O LRHFZE 2 1 o
HILTWD, FRlZ, IPP & L TiE Wi-X OEEBRBAIAETNIC KDY BV RERIZHE T2
LD ZENEETHY, o, EMARFHEIT 51X 2015 FLAREO WT-X FEER~D
ZINE WK 2 BSOS HWCAT 25 £ O SLEFFE &2 BifE, itk L T 5,
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3. 2. 7 HA—ILRI—IIFKE

B — )L Z)—x TR K% (KIT: Karlsruhe Institute of Technology) (X, 2009 4

10 A 1 BIZAVAHRVYHEFTE O RKIIFERERE TH 5 1 — v A v —iff 58t o & —
(FZK: Forschungszentrum Karlsruhe) & /3—F 1 « O )LF YL T PN O KZET
B DI —IVAN—ZRKFEDFHE L, BIEHmOIIE & BE & [FIRCAT O Fiic e 8 E
ke LTHAY— b L, BaRErseit (NIFS) X, KIT Ofis & 725 FIK & 2005
10 H 6 B, ZERhA BN IC B3 205 1 L OWFSE B 2R OHEtE 2 i & L C
WFZE T R i A it E e i U7z FZK 13X 27 ORFEFATTE T 2%t 2 —Th v |
Z DR IE, TRV X— BEE, A A, EERENS S T ) nU— L ZIkC
KATEY ., 3,800 ADAIFEAZ v 7 03FiJ& T 2N AR O FEILER Tod 5, NIFS (X,
HIREICH, ~ A4 7 2o, N F U LA, BEFREIEOET —< Iz o0 T
R SEAT AR Wit b AT FE DU T2 LRI ZE B O 285 A8 i & Fahie L T, RELO &,
WEDEEALZ T2, 2FMITROFME RALE L ATV, WEOABEIZE S
THIEED FRHEX2{THo 2L Lo TV, 2007 4 12 A, +oR3EEN L3> Tn
HEONGTOEEDET, WMEDILEEZRE LIz, 2009 4 12 HIZiX, FHizoflfk s 7o
ST KIT EBEDHIEE 21T -7,

MBS AT, AR IC U & S BB EIFIC W T BRI IFZE AT (1TP:
Institute for Technical Physics) & IL[RIBFSE M OMFIEARHE 21T > CuNb, EAKE] &
LT, EENOBIRE~ T Xy hA~RERZMIET 2EM Y — FEICERBRER % E
ATHZLIZLY, BrE~ 7Ry h~OBRAEZ KT 5 & [RRFICLE /2 @E % 7]
BT 2 Wil EER Y — FOBRRBUEZ 0 /1 L CHED TE 7=, 2 b OMFFERRIE,
ITER, JT60-SA, W7-X FEDEEEDE U — NRFHIENSINDH & L bz, HFEFFETD
HamAe EICRRSY, HENRY X I N—T 2R T D bk, IEC (HER
BRAEESTE) ORISR ICB T 2 ERBUSHIE DF — B & LT, Bgas
R S NS EI Y — FORERBRFIEICKT 5 —ERFHOIY £ L% NIFS &
OV KIT 28l & 72 o TITW . EBR i M OB A2 8 C. 2010 4F 6 H I EBEHLES (IEC-
61788-14) & L THATSI N T W5 (¥ 3. 2. 7-1),
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1EC Current leads
—1 - 44
Edition 1.0 201005 T
< Forced low cooled
INTERNATIONAL Nomal conducting
STANDARD \
; <+ HTS
] saction
Superconductivity —
Part 14: Superconducting power devices — General requirements for
charactenistic tests of cument leads designed for powering superconducting
devices

X 3.2.7-1 1IEC EBEEHE EEEHIZAEIRY — FORERENIC T 75 — KB R E
TH |

<A 7 aPISH T, SAANT — < 7 SRR (IHM: Institute for
Pulsed Power and Microwave Technology) & ®IL[FEIFE L LT, Wi-X HIZBIR L7z
140GHz ¥+ A v ka2 D NIFS ~DOEAFEEMEOHF, 77~ VY Vv A 1 ha O
. BB EY v A v he U EOHNEHOE(VETSE Brewster BOBI¥E., ¥ A YE
v REORHMRHMIEICEE T o LR ZE 2 G L T\ D, £z, A 7 g OEIAW 58
~OISHMGEE LT, B EWEOMHAERICET 77 A~ & /A= ZDH
BREHE OGS A B L7 2E i I 2 5 L T\ 5,

FUFULEMTIE, P FULGREERIILEEIZH WS CECE (Combined
Electrolysis Chemical Exchange) ZE& (ZBI3 2B 2EA2 NV F 7 A0F%EFr (TLK:
Tritium Laboratory Karlsruhe) & DILFEMFZEE L TIT-o72, KIT @ TLK (ZRRINICIS T
5 Y F T LEBROPSEMIEHR TH Y, ITER X OEEOEMEF OEAKEZE— U F
T DIRER A 7 VRS 3 T TN D, NIFS TRE¥E L7- CECE @& % TLK IZFFAA b
U TF 7 L% ELKREZACFRINT S BERRE 5 BRI DWW T oS EINFE 4 FEhi L 72,

RS IR e e i, BB IS > 72t —~ & LT, BE@alr ~owEf = H
fi L72 KERA O & iR BB 5RO BT & QR ER FHFFEIZ DV Thfgam A& OMFZE48
Rk L CTIT o T D,

71— A— TR, BN BT 2 G THEOHLE TH D . RFE L DO
BICE > TEFMELZOERICS HE ANVDIEGI~E 2L LT 2 &, ERE R 7r%E
FroFmtE s b —HT 2, o T, 5% b RMARGEEIZN. - 7o OILFEWIZE, A AT
DIEMHAL E FERZ ] > TWE T2V,
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3. 2. 8 OV7HRBEUA—-JIITF¥ FTHHEMR

JNFx NTWHEATNE Y 7T ) L EEEET D TV BVEERIFE] ([T BRED
B0 EHBISEICBWTERC, A A E— AT — T 3RS BRI AT & A T
REv T~ eh b,

A RVFEMFZERT X, LHD FEEREIE & =7 A5 TE 2 BGET D720 O EEREREE &
LU, 2 VF v S 7RSI, O H D T~V D VEGRATE 2§, G508
ThHs, THIBP o~ A 7 o atilc X 2 EL B OFHH « AT TIERCEL 77 X~ 0
FEENVREIE ORGSR T35 (BT B R 21T > TV D,

HRIFFEDOFER E LT, ~U BIVEBIGENL O feil, MHD SEHARFE OB K OF LHD 52
BRIZ I 1T 5 MHD “PHIBLAL OFEEE D& W RIE FHEDORE., BEO W IERE R —7
— NZA N T v FERHIET VN ER I, BITE, um%%%ﬁ%kkbf%?w@ﬁ
EEHED TWBHEZATHD, o, N DNV T T A<IZB DERTEOK:, BN~
7 A= O OGRS F R OFGRIC RO & . LHD TEMH S 2 TR OB fEN
Piofwéo_mg@ ERIEIIE 7T RO AR SC E L TREBES N TN D,

ZERR D —Fl %X 3. 2. 8-1 (2T,

LHDEDTF—}-RFE*JTEEFE@E'I'ﬁ HAN—F~DA A BHE RO RIS
1 REMEHERRTH
5f code i e
"'fff_ol results - I l | I R
" - sl A
) ] Semi-analytical ::udc-..' w1 n_.l..l . i
- (Ref. code in LHD) . P T'}E“;-u'g‘;’igﬁ[;‘
= 2 0a N Exp. Data
LHD® H*BSEE:—FWHE :-:"'-D:S’mhl}}.‘- =128 -....\..\.. \
DT LHEERIT, R et
IZIZEHY. B PR
FEAEDERT—21E
HOARHFEERT.

%] 3.2.8-1 Z /VF ¥ b 7HF5epT & OIFEFIEIZ L D LHD EER DT — X fifthir 4
LR 1T ARFEN D 21 ARFE ST T, B 14 NDOWSEE 2 7 VF % N 7H5EFTH B8

BEL. 240058 % 7 /v F v b 7HFERTICIRE Lo, FBERIE, mK6 » A, &/
10 BT, 17 AN PEMEMRTH 5, —J7, IREA OMWESFITVF L 18
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FRIEDHEBIDMIEL 2> T D, 37 Azl 2 RHOMPEIIIREE R FHFERT DS+
EANFENFEERBHEZMHA L, 2 7 AUTOEHORMPE, JREICHT-> T, B
FHARFTERERE D T B DB K 2 S2BRA/ EBRAOT ZEIL SO R | 553 0 AR ZS il B
FExAHL TS,

ARG S % LU ISR T,

)

Q0 0 © 6 © ©

V.P.Budaev et al.;"Extended Self-Similarity in Edge Plasma Turbulence of Fusion Devices"
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V.P.Budaev et al.;"Extended self-similarity of intermittent turbulence in edge magnetized
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M. Isaev et al.;"LHD Bootstrap Current Coefficient Calculations with the VENUS+96 f code"
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3. 2. 9 OV7HEET7ZTHTI— - —BYEHREF

0L TRET T S — - — R ERFSERT (GPT) & ZRA RS AT 2007 4E 10 A 15
A2 2 WFSERT I O PN AR W W iE e L7 BB IS IBRITER 1T HALTU 7y,

KW ERRERT L O . — RIS & 1T~ A 7 R EBELEHINC OW TR ER 10 44
RIFZEZ2 1T > C&x 72, 72, NV D NVRTOHFHEMILBERG O A =T ThH D L.
Kovryzhnykh 7% Hls & U 72l S BEER <P AL FL B O R EHENTAFICIC DO W T L R & -
oo GPT IZL—H—DHIZLD /) —NWEEZZE LY ran 7 LOAFIZ - L2
MR CTH Y . TOXREREND L —F =~ A 7 v OMEECE OGS B I i a %

FoTWwas,

a7 CIRBFEHT~OFE HEML>oH
HHDO, GPI TOENEREETHS L-2M
AT L —H4 (¥ 3.2.9-1) ® ECH /DO KEN
(LR D WIER BRI OV TIEBHRK SN T
BoT, WFEEEIIMEHRL TS, ZoHEFIX
GPI IR 5T, v o7 O E e 2K o
EEAD, KEDKFEICLY, RFEBEEET
L7 B % OB T E T2 T <, 1990 4E4%
OIRGLINCHFZERBEICE T N2 0 > 72 30—40
ROFEOHIEEDY R— b T5Z 52X ->T
TN D2, FEEM LR L L TR E BT

DT ENRDPBRDEELWIRITH 5,

MR E CHEB 1 4RV 24 %2 BARE
WEFEREAE O [E BRI 2B LR T R T L D
[EEEHL R ZEL S Ry R T — 7 DAL 12
LOHEBL, &~ A 7 ol E vz
BELFH N DWW T o LR 21T > TE 7=,
] 3.2.9-2 I RTHRIEGELZE S AT L&t
[FIBA%E L7-, LHD \CBERR ™ ECH Y v A =2 K
aynbOvA 7 aE AT, ZORELE
EZDOZEVATLATHEL, A4 RED
PWAEITO ZEEBEEL TS, Zof, b
A T O E & RO O L —H — %
AW AR AR 2 EVEIC X A ELRFREN I o
ERICBINT AT DICHEE L TX -,

LSt H . BEIC &L 2 IR EEAL L

3291 L2M AT T L —H
(R/a=1m/1.1m)
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stability < 10 MHz

{@BPF
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| @pin SW

ECRH Transmission line
(corrugated waveguide)
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THRFREGEL D~y T 777 RAENL, ERNOWREMEE & O EX Y >
SEMEE BT, (AR OBERICHRL, )
(WA B ZE I B 2 [E RSB EERF 22T (LIA) | RREICLEV, A LRI
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WREFEOEBE S REZ B2, &5, 11SS-2008 @ H AR L © 2FE O KFP
A BTHFRE IS MO 20T 2 R kT,

At D B
ZOEBEAD LR E EIHIETED 65mm  HTS Tapes

EIS BRI 2 M 5 TETd 5. ,
—]

*) B— s U N ZEAOHE - SRR
T — <Y+« ¥ A4 = (Romain
Champailler) £i%. 20094 3 H 11 H~8 A 31
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AT 720 DREINITHOILTWD A, ZHUTHW
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TRYHE/INEAR & B TR SR DT O il 2R AR AR L
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OERMEEM O L CRUE, © 5 —Hi
DICETUTRE L, kkEsmhoffo - X 3.2.13-1 BRI H W 72 Hi/ s HTS BR D
TR & B SRR D TR E A S

7.4 mm
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400 Type-B

1 7 P
30f o o

s00f m Typek
. |

Critical current (A)
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R. Champailler, N. Yanagi, G. Bansal, H. Tamura, T. Mito, S. Imagawa and J.L. Duchateau, “Experiments of

bending strain on reduced-scale HTS conductors for fusion energy reactors”, IEEE Trans. Appl. Supercond., 20,
1565 (2010).
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3. 2. 15 ARAVENLIRILFT-EEFHHHEE 22—

2AA U ENE T RV X —BREFHIZE o # — (CIEMAT) 1% LHD 12O SHIED~Y T 1
EETHDL T 1L ANV T v 728 L, ZOFEBROIBLLTANY DV FROMIEE ML i
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LHD (Z31F % LA SE8R ClE, FFiz,
Rk 21 AEFE X0 CIEMAT X 0 @il
AT % LHD (ZFfA A, JEOFZEENC B
T HEHESS A Y 2 — L DlGEY
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TV &2 C. e INAE 2R LT, 2008 4£ 6 HIZ Service Contract E# % fiifk
L7z, AL, EZE0RE, EHE, B2 4ME OMASICEE L T, ITER HiE
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X 3.3-1 FEFEILFEFEIAE R Y T — 7 OHEEDIH L
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HEZBE S BA FEDOL OEE B R%E CIIHFEOMEEAN LG E 1), ITER - BA i&
BOIEHELICEBRL T\ 5,
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3.4-2  Power deposition profile on the Limiter for different Ip.

ZHRCHR © “3D edge transport analysis of ITER start-up configuration for limiter power load
assessment”M. Kobayashi et al., Nuclear Fusion, 47 (2007) 67.

-96-



4. EEME

4. 1 BARAEZMESRBNELERE

Rk 16 44 A 1 BIZH R Lo R ERFIHBERIE N B SRFH A 7ermE Tl #ts 4
MRS 5 5B (ENR R, A RSP genr., S a9, AT,
S RHEARSERT) N OB IT D RS & L T ORERE kiR R S 5 & [RIREIC
BEERE LTHEA OB ZZ, FH., WE. =3V X— EmEFLEs 3RS
B OBFIE A D BB ESE L, LR D Z itk » T, BHROHEMZ —~EiED, BARE
SO EICHERT 5 Z &%Hﬁ# Lelpol, TORMEEBT L0, Fik
17 LD B CIIEE R B S L O E R 2 5kl L, S 2 A9~ 2 33
DEBNRZHY L TWD, FrZ, SHHEEENEET DL LT, T/ A=
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LHD ECH System Upgrade 20omin3
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B4GHz Gycom 1
77GHz #1 e— — e, i SRS N
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Upgrade of T7GHz #2 _ wal. adl m o
Gyrotrons (1.2MW / 10s) Manufacturing Conditibning (PaTade fqr
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154GHz #1 ——— 1 5
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I [l
Upgrade of e . E|
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lLines Wion Evacuation
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Rk 18 AEFE, 19 4EFE, 20 IS, HAEH S 1 MW,  1.2MW, 1.5MW & BRPEAgICHEsR L
BNLENENIARDY v A1 ha U EL2HE, BELL, Vv A v he U EONEIE
B 4.2.1-2 1277, 2O/, 1 5E CTHEAELZHDEOME L ZOXR, ERET
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1MW/5s 1.10 MW (36.4%) 1.2s  0.29 MW (29.2 %) 60 s
#1R 0.3 MW/ CW 1.01 MW (33.0%)5 s 0.13 MW (21.7 %) 935 s

Two step V,rise 1.41 MW (51.1 %) 0.2 s
0.2 MW (19.8 %) 370 s

1.2 MW/55s 1.10 MW (29.8%) 1.2s .
0.24 MW (30.8%) 1800 s
#2 (R) 0.3 MW/ CW 1.02 MW (30.3 %) 5 s ‘0.3 MW (31.3 %) 165 s
Two step V, rise 1.30 MW (43.8 %) 0.45 s
1.5 MW/ 2s 1.6 MW (36.6 %) 0.5s  0.30 MW (36.3 %) 2400 s '
1.2 MW/ 10s 1.53 MW (36.0 %) 1.6 s 0.22 MW (32.4%) 4500 s
= 0.3 MW/ CW 0.91 MW (40.9%) 1.8 s
1.87 MW (37.2%) 0.1 s
Two step V,rise  1.78 MW (37.9%) 1s
1.59 MW (40.8 %) 1.8 s
i# #4211 BEEFTIEOLNLTWDLHAOMRE. YyAabn
V1 EENS3FEET, (;dJ%) 2V A NG %
%] 4212 V%A1 K KT, BRHOEE TEIORLIZb DL, EREED
it N
B RERE (RRAY 2 BYEEIIGEIZC L5 b D TH 5,

3m, L & 800kg)
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HZERZND N U F 7 A{5YEHEZ B9 5 W 1F5E

MELD N U F 0 ABRYCES T 2 W 1R 5E
HEAFRERICEDS N F U ARV BWEEERE (528)
- IKFBRNER e v Z — IS THB 25 5 < NIFS 1 HIRIE
- RERNAARIEIFSE | o Z —% 0 AXUitieR DHEFE (2010 4F B S i)

OZNFE TORLE
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H19 42 : LHD ICB W T S TU 72 SS316L Z3kkl & LTHMTH Y . BRRAR X Rt
HVE (BIXS) & VT b U 0 ADOLRERR L Z R~ 7=,

FE . RO TR ICHE KT D Fe MO Cr oY —77 | HEfEWICHKT 5 & Bbhvb
Ti OE—27 NBRH S 7. HEHEREY D FE-SEM 12 L 250011 L0 . pRER w100
2T Ti OFEMERSNT, 7. HRMOZNLD b ) F 7 AR HEORIFE (L%
BERLIZE 25, SSSI6L () OF)6 Ll DR EZol, ShBORR, REHEN
WICED B F o LRI ERRMELE R 0EDL ZERHLNE R oT,

H20 4EFE : AR ORIEIZB W T T 7 X< ktmm ORI IS Ti OFIENMER Sz,
DO EEEMERTAH-OIIC, LHD TOHE9, 10 XX 11 A 7 VDK T T X~ EERIT
i <4172 SS316 Bt O T EAT o 70, EORER. Ti OHEFREZEE)OMEITEEARMITITH
BLOBLEGATICIRTET 20D THD EEXLNDLN, RIFROEGRRZ L, 77 X~xf
WA EFR I RETRICHERE L7 T1 MFNIC ST & | KR FRNAROLREFIZ %
T 5 Ti OREBENIRBENT DAREEEZMD TS, F7o, X AT MANLEE
SNDEEREDOVY Cr BEIZI NV — MIREHINTWD HODK 2 [EFLE £ T
SNTWABEZ RN, BBERMFICLDD, FHBIZRFFSNL TS MY F 7 AR,
FEFICEBREORBICETELEDLIZ LTINS, N FULAOREREATE LT,
B REAFAET A Z LR BN TWAS Cr OFR{L/KER L ZR1E D OH- X% 0212 FijeE <
NTWDEHTESIND, KE ORI Z AW EBRER L, RBtoKER I Cr L&
WTELDNTEBY, ZZIC NI TFULRHEINTWVWAZ EEREL TS,
IKFBRNLIR S O D AR BT D 7 v — [l X 28 BRI O KR RN AEDEY
A OB R 2T~ BT/ a —iER B E A E L7, YirE@Eix, MU T
U AHAFHRATH 7 2 —ENRFRETH Y, o EROREE B L ELD ALK
DO Z T 5720 OE I 2 T\ 5, TR FEBROMER., 3B b OB &E
RN EITAR A L, WINEICH ST, BHEISIRIFE 22% L o7, o, RERT
DIKFERALAR DRI B3RO O - BEE M R i O KFBRARIRE L, BAKHET
1.8x1020 atoms/m’*. F/KZFE T 1.5x1020 atoms/m’ & 72 V) . FRJEDAKFEEE D D TE
VOREEBIZE TR L TWD Z ERMbIL, ARBEEE O 7 1 —EIC L > TREDIKER
NARZ AN LIS D FERMER S T,
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1) M. Matsuyama et al., “Tritium distribution in surface layers of metallic materials”,
Symposium on PWI/PFC and Fusion Technologies, 27-29 October, 2008, Huangshan Anhui,
China.

2) S. Naoe et al.,, “Transport of tritium in SS316 at moderate temperatures”, Fusion Sci.
Technol., 54 (2008) 515-518.

3) K.Akaishi et al., “On the mechanism of tritium desorption from stainless steel”, J. Vac. Sci.
Technol. A, 26 (2008) 321-327.

H21 4R BOKFIC L D 7 o —E T Tid, 10 RE THEARDIRIT R ZRETE,
VeI R E RIRFYEIT R S e o Tz, T ORRZRTEFIRIT 7 v —IREHE O R
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fafcET D EHEESND, G, MERFICE > ThREN DS EAFIL, LITHEHCE
ASNTZEAKEZED D LRIEBIGFET HDEKRZLE T THLFELZRLTCND, /7 r—KE
Vet I XEA SN AKBRNAEDOER S DAICKRELS ELAEIND D, BMKREOa T 14 v
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& DERERR L RO KR FRNMIAREZ TR E T 2858100, 0 ALK B EDE
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(R E ., e — B THEA SN EAKFEDOFR E D EARIR TR SN ER S
Nize ZOZ EIXRTHEEE DORBRIC %wfﬁﬁéht1%CT@m~%/7Tbe2@
AT L AR O R BBEN S TEATKZOIZIEEENHHEND E VIR L & —FT
%, £, FIREEOH KL &I — 7 EEITEBEMAICBEIL TR, BEAZORHE
BRI CTORE 2R U7 BBEAE & 72 2 “IREOS THITL TV D 2 & 2R
LTW5, EBERND ., BEEOTEML= 2L F—1% 49 kJ/mol &M S4u, FEAR S A
WAL TS HT-11 OFEEOIEM L= R /L —fE 55+9 k]/mol & IFIXE UfE & 2o 7=,

BIE, DEBERERE 2 B ICEEMICRATT 272010, EH, gD A R o OfisE#E, £
A MO EER RS A A b ETFT T L 3EK S I 2 L—2 3 V21TV, 8
HENTBBie—2 07 a7y A VOBFBEZRF L, BB — 27132 b 0EEREEZE
BTHZLICL o TUIEHHTE LT LB LR, 5% B DMzt 5 7iE
Thb,
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1) M. Matsuyama et al., “Trapping and depth profile of tritium in surface layers of metallic
materials”, 14th ICFRM, Sep. 7-11, Hokkaido, (2009).

2) Y. Oya et al., “Fluence dependence on deuterium retention for the oxidized SS-316”, 14th
ICFRM, Sep. 7-11, Hokkaido, (2009).

3) K. Nishimura et al., “Absorption and desorption characteristics of hydrogen isotopes
implanted into stainless steel by glow discharge and baking”, Submitting to the TRITIUM
2010 Conference.
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LB RFT 2 M7 REAERT & AMESEET & 3R 194F 9 A 13 HIZ, =¥ —
BB LT, MERERBE A 2R L 72 RS AN Bt O FZBLZ BT 3 5 FERMF . Bt
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(1) X#atil
—WREZ LHD T R~ (EBEST X
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<) HELLTWA M, FHF T A~T e R
IZFEBIRL -0 X BREES S DAFEIZ LD | 10t LHD 1

BHISND X AL bR IZIZE
SOEVWHFIET D ENRTRIND,
ZI T, BEWOT I XA<iiEoE W%
WHoe9 5 B TR~ 72 BB REIRRBIC & 5
FeKafta s 7Ly 7 25T 5 a ok
YN Mg X BRSO OtER A AR L 650
LHD IZR%E L7z, R L X AT B -
NVEFHT S Z Lo L Y, e
WD X BRHRE T4 8<) Il h
T X#HAIal)—A—2OHREARORES
IZLVFHT T X~ X AT VB
IARHREE ol Ll 7KK
H X BMRIFEEPTH EIFTETH D, Pexa
/:’\ IEI 0) ;jé IEE:I:%E @EE% % ﬁé{j] GC%IJ }EH ‘TJ— é 0.08.50 8.155 G.IBD G..GG B.:FO 8.75
ZEMFRETH D, o, FFoNiz Fek Energy [keV]
a FRART MVIBIRIE LHD 79 X~ =7
S OWEEARE L L CEtih AT 4.2.3-1 X-ray spectroscopy in LHD and space plasmas
ADIFE OB TH Y | EHIRE - B
DMEBET D EIIDT—F DT 2T o7, AR LA PABRIZIZINET
BON TR A WD Z S IC K D ERRfEE —F L= ”, (X 4.2.3-1)
1) I.Sakurai, Y.Tawara, C.Matsumoto, A.Furuzawa, S.Morita and M.Goto, RSI 77
(2006) 10F328.
2) |.Sakurai, Y.Tawara, C.Matsumoto, A.Furuzawa, S.Morita and M.Goto, PFR 2
(2007) S1068.
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(2) BRGiEEEZERRN I 7~Mﬂm®He%%ﬂ%ﬁ%&ﬂéﬁﬁfi$@%L
DT DOZL OEBI T —NERTETH D0, K1 ié‘?~@ﬁ&ﬁ%ﬂ4
DIETRABAESN TS, TOEBMEE Lo b ETHIZERT « BT X<384
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ZH b 6T, REITIEANY T AT VRMMHER O T/ ED TR S dv, AN
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4.2.3-2 Optical reflectivity of in-vessel Mo mirror

1.8x10% m? D7 )L A TBWT, HED 300 nm ORE, SRS 1/30 2 F
TR U7z, EDS 1 um 225 EARIT 1/6 BELEMIND ZENg0noT,
(¥ 4. 2. 3-2)

(3) Mfb= /v v v LH78 O RETFHEE I I K 2 FrtEsHm

WK Li WET T 7y MBIF2 WD JEHEKOEEZ B L, B/l E v A
(Er,0,) EERAEIFHL B DI SERHIE A 1T 70 o T2, BERA B AR SEET ClIE TR RS FH RO
HEEEOEELED, =3 N TR TIL Er,0, EERER A7 MVIZE L CHxF
e R I %%mwfgﬁﬁﬁu&U&WXAﬁFW%ﬁ%Lto%@F%\
% 640-690 nm DIENHREL & B OFEMIEICEEN H D Z & F R FRER R ED
N EBETHZEICLVEERMBPHFEOND Z EER o7, (¥ 4.2.3-3)
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