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m=1 phase m=2 phase m=3 phase m=1 core amp m=2 core amp m=3 core amp m = 1 edge amfm=2 edge amp m=3 edge amp W
1 m=1 phase 0.0938587 -0.120758 -0.0205173 0.402022 0.410164 0.397644 0.408948 0.420742 0.379404 2.09978
2 m=2 phase 0.565351 0.587264 -0.35283 -0.269779 0.0387288 0.100615 -0.215171 0.134247 0.24957 1.07605
3 m=3 phase 0.14897 -0.476936 -0.831043 0.073417 -0.0557637 -0.118488 0.0737002 -0.0273464 -0.176033  1.00076
4 m=1 core amp 0.786715 -0.414901 0.422432 0.0256751 -0.107865 -0.0913007 0.0200818 -0.0531917 -0.0813975  0.9451
5 m=2 core amp 0.14461 0.465471 -0.0123864 0.431906 0.0874204 -0.394908 0.403099 0.0337735 -0.498502  0.8071
6 m=3 core amp 0.0513814 0.152169 -0.068321 0.261353 -0.582788 0.38997 0.322637 -0.515195 0.199982  0.7646
7 m=1 edge amp 0.0598188 0.0258639 0.00151034 -0.0950785 0.267765 0.687685 -0.114283 -0.137359 -0.640449 0.4038
8 m=2 edge amp -0.0534788  -0.00950332 0.0341037 -0.465039 -0.465614 0.114342 0.439899 0.559914 -0.206737 0.271055
9 m=3 edge amp 0.0216012 -0.018686 -0.00461182 -0.528581 0.42396 -0.123967 0.554503 -0.449932 0.121419  0.26208
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TR L O T AFE D FRBERE 2 E LU, I OKEONEEEEIZ DUV THA T,
EBRAE I A MEFAREEAZFAWT, 1.3x108 Pa OEZEHER IS LU 1198 KITMEAS N7 A 5B NIZ I A MR 2
TIVEGNIEAZ ) —NVEBLO2%H #5075 Ar IRGH A% i Lzt Cutix 2 SN L CEE T 77 =
HEERE 2 ERL L 72, N R—T BE2EZ 572010, AT IV BT HIEEZ 423 B X413 KIZ LT, 7V 74—
1% 7 8GELRBS © Rutherford Backscattering Spectrometry)i%:i K UYWRIGEIZ LV  /ERLSN=2)8 7T 7 = VK
DJEZI1FH 83 nm () 2449 JEFRE) TH D LRI L7, RIT, 2@ T 7 = LR A2 [EIREIRAFNIZEA L, £
297~303 K DO=EifI LUK 30-40%R.H.OFERHRE DIRFHR TN HE Lz, 2R OKERNLE S T 7 = IR
IR 5 F TN ST, B FRYEBINTZEBRSII R O &7 o 7 LANLEHZR) 5 0 6.38-6.50 MeV N+
FrETu—T7e—nAE LIz NRAEZAWT, HB XN MOEKISEHON, oy)2002 L0 Ak Sz 4.44 MeV
DA <A Nal (T) v oFL— g Uz kv

R U RSk 2 HIREE 5070 24 nm OTR S 43fifne N-doped (melamine heating temperature)
‘ - B undoped (423 K) (473 K)
THIE L7e, WIZ, BALR P BB BEf 7D & ;
VT DIRAMESENS D 2.8 MeV He2 A A % Fu—7 X500
Ak Ltz ERD VT, (HULESEY 7 = AN
= = =

VR A B2 R IHR TEIEN HRI573 K £ TOAIR

FEIZH T 10 2 OZEREINEGsochronal annealing) % X5000 ) _
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Fro. BIRIEARS, JUNKEIS I A SETc i S h I

1 TDS BT LY | B AROHBES LOEHAFD | N
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27,
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FEVX, 280 T 7 = VR OKERE S IREFEETH/IC=0.74 TH Y . NRATEIC L DV ROIZFERE —E9 52 b
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RO HREART, K225, ERD A7 MLOMREL, MBREOHEME & BB 5 Z Ldbinoiz, Ik
REHT 2N F—=T7ZE 77 7 = VEROFE HIREOZ 2K 3 1rT, K3 XLV, N F—=7ZEro 7=
PR O HIREEIX, 77 7 7 A O HIEED 673 K £ T L2 &%t L TR 373 KLU T OIRIE Thrx
I L. BT3 K TKI 3 EIRE £ TR T 5 Z & nbhnotz, ZORRIE. ZEY T 7 = VIO KERE DI L L
ZEFREE T o7, 77 7 7 A4 bOSE Filife HiZ 673 K LL T CHy OB Tl S 415 2 & 33 STV 723,
LJg 7T 7 = VR ORI H X, HoO H5 W He DIIR TR STV A Z & AHERI Sz,

TDS 5% HAWTC, N R—7Z@ /7 7 = Va5 773 K £ T 4 K/min OIRE EAEECMELL, N F—7
27T 7 = VNS SIS T AFROHBIEIT -T2 & 2D TDS A7 ML %[X 412777, HeO 23 T3 K LA T
DIRR2 BRI L, VT He 2569 773 KAHE T &7z, HeO B L O He DflL, N R—=7Zfg 7 7 7 = Vi
FEOUEER L OB A HA L7z H IR FRIEOFEEICEIVAETZEEZ 2 BND, 6> T, ERD EIZL > THD
N7z T3 K LA FIZHIT e H IREDORINL, BALTIROFEIZNA Sz HeO OBBEC L5 L E 2 bid,
FL&®H NRAL, ERDEBLIONTDS B2 HWT, HZENTH 57T3~TT3 K £ TNEENI-N F—7ZE /77 =
VIR ORFEREECZ DN TN, RRUTHE SNT=2/E 7 T 7 = VFEIZBW T, R0 HaO NERIZEE S
L, MEO HAEMICHAE ST TWD Z enbhote, £2, ZUH O H IR 373 K BL R OIKIRD HFR~
(2 HoO OFFIRTH &4, 578 K TR 3 BIFREE & T35 Z & 3bioTz,

- 1.2 ; . — —
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Late blooming phase (LB #H) &%, #/KfFZ 30 4ELL R L72BRIC, B/ as (KA 4 A533B)
IZAEC DI ORIETHY . ZORKNMIEDOFER THL LB LNTND, ENERE LT HZ
LITFBEMIATRETH DD, BAFOHFMIABIENRHROFMTH L & FFIMEIOMZE =
2 =7 4 — TR SN TV D, [ENE&ROFFMIE, LB AHOFTHICHEEIN D, DL 5 BlanD,
BKIFORIELCDIEEDITA R T A4 & LTER SN TWS, B RAFERT 2% LIt Em T
HATIE, LB MARHT T 2 A2 (AT L > THEA SN AXRMBEE & L2tz E B L) K
IR IRIT T D INER, ROWFRE > T D, B L, MEMRNRB AL RS & LB FT
HT 5 Z I E o THAMLT 2 A=A LEZNEDOBRIEALNTRNZ EANETHY, 2D &
D bFm PRI Z SR ELT 2 2 L OiFIZ> T, AT AARHLNTRVEEBRO—21L,
FrniiF ) A ZTH DT, B OEFBMEELEME L Lo REETH Y . Ziiliz, LB 4
THEKRDED X 5 7o/Rk - Hiid - M2 AT 2R DD BoNI AT 72 5 R OWE e O
7T AL TR DINE Vo T EARFIENRIZH O TRV TH S, fill, LB fIE Ni & Si & Mn T
MENDERBEEH GHTH D LIEMH LN BRSNS X 91272 > 7, G I grain boundary DI
MTHY ., ZHUXZDbEmny (ENREERME TR 20 T) BANIFHR I N4 0], K45
ZEMZOILAEMORBETHD L EZ LN TWELOIIT b4/ TH D, GHOILFERMANKIX
Ni1gSiZMne T ¥ | AldbHEIE TN 78D cF116 TH D Z LT BTV DA, £ ORAEIFH L PEIC S
WTILZNVE THRET SN2 22, HEFE 13aT, BIOMIZEET 24195 T. G AR RIEWRZNIZ X
STHHT2\RRICBWT, =7 U4 (Ni-Si-Mn 7 7 2% —) O EEENED X HIZB{LT 25D
NE, BTHEMEIE T AT =T 2HAG DY TEEICHRET L72[1], Z0fE%. (1) Ni-Si-Mn 27 7 2
A —PNEFREEZBRGT 2 B IR, AR HREN GH L1387 2 L (2) REhicfivn, 7 7 &%
—NEOWECRE MR U, BRFHEARICE L7 & S ITHIEDS cF116 ([ k42 2 &, (3) RS T
T L% Ni:Si;Mn=16:7:6 TiZ72 <, Si DF537 Fe ITEHL L 72/ TH cFLI6 HEICR D 2 &, 2P 5
WC LT, ZOMEREERNE 2. A TIE, G FHOMEEIHE & MEE I T 5 2 L 2R A D,
WA T D GHEMNDDTIT L, @RMEE T — 7 TR L, fERLTcA > Ty FO4H
A L BRSO GEICII A AT 5 & W O EHE T D AL P EmAALEC D G #H (NieSizMng)
Zofd gl & L7z Ni-Si-Mn-Fe &MU o RIRBEXZERRT 2 Z & 25, AR OBIETH D,

2. EBRRER

LR O G AHIZOWTIE, HAHDA Ty N T — 7 MR CIER T 5 Z Lloish Lz, v =
v MIFERICHES , FFTHLIZLLAEETH -7 (K1), HEEIZIOMIZH, ST 2baw
(B ZAZ IR CrosCe 72 &) % T — V7 VSR CIERR L= B D03, 2 2 F TR MEAIXEEE
2720, GARIZNER L 72 BRIZ, BIOREEIZENT D2 &<, ZOFEMRICEDL LB LNE RS
Too BRAITHKY 1,060CTH o7z, TOMOYPEDRIEICE L TiX, ZhE TITEEEEAA TP, Bl R
TIERFI L TR, ZHUXT — 7 CIERR L7z A > T hORNERIZZ 7 v 7 0RE L CLE S 729
Thbd, ZOMEERERET 72D, Ay ha—HBRLTnD, KEY 7 XA~kEkE (SPS) TIE
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— R EEFMETE 2 RIALTH D, ZOMICE . BZRMRECCHBEMEE OB b BIERA T 5,
FILISDHFL DA > = MBI L TiE, B L CHEMICAR SR T, AR TIT 727 — 7 1
fiRCA Ty NEVERRT 2 FEBRIT, IRERAERT 27200 FiE s L UIEREN RO TH LR, 20
FHETIE, EBZHT AT L7z b2 Eimiia o G Ml (Si & /012 Fe (@ #L U724 Z 8L CX
RN ERDI o T, FERREEENCHBL U ZaWEE, 2 O FEEFRIAR O G N EREM TH H 7
HTHDEHREND, DFED ., FHERERZIER L TH . ZIUIBH O H2 G HHTh 2 M EH D
HIESMEE LIRS0 THDL LW T &2 D, ZOMRRE A E 2 FHEIRIER X 0 b EEIC,
G FHOFL EMEDAGIZIE DHFIE A B T2 1B Lo, BARBICIE, (PR D GHA Ty hoFk
MHZ Fe Z7&%& L, Fe LIAFLTZRED G FHHOMHZEMEIZOWTHRET L TV, GHEMDA Ty NI
flR (=1,050°C) £ TLETH -7, $HIHH L7z GAHIX 500°C TRh 35 & 30 3 b b 31T~
MY v 7 ZZHERT 5, 23 L Fe IRIC, MENC X - T G HNEIRT 2ilfe s, &AL E - Bes
RETHITL TS, MBUZ L - T Fe ICEA LT - G MZ ., —HmA L THODEMET UL, 8
FUCHTH L7 IE R Bk G A FHHL T 200 Lk, ZOERTFETYH, MERMIC, b
AL D G FHZ kR & L 72 Ni-Si-Mn-Fe SEMUTRIRRE " ZER T2 Z L 3 A[HE TH D {H L T AU,
W OFHARAER & MR EE N 2 ) | MEREDIEREMEIZHE B LR E OIFEHRRIER Th 5.
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nucleation of G-phase in ferrite”, Acta Materialia, Vol. 116, 104-113, 2016

3. AEEE BRY R b

[REERERY A K]

1) Y. Matsukawa, “The theory of precipitation hardening revisited: the effect of crystal structure on the obstacle
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Fe-Mn BT VAEIIBIT2RELBHNBLLE T/ %A XD Mn $THGHFE R DFEHES
SR T R OLVE B TOARRGEET BN R KA R

1. B#

FRAAAEHZF1T D Mn BEOY NI X, A —AT T AMNERIEFREL TOEREIN RIS TND, BREF O
HEERBEE LT SRS QOB EREIA BHZ B W Tl IR e i & LT Ni 2 Mn (B &z TA4:
RFSN TS, —J7, Fe-Mn G413, o> 2 JeRERF GBI~ B L &AM TREL, I kA
RESN DB AT 725 Mn BN AT T BRI L~ DB Z O W TEEBEAIC m OB L AS 72T
Do

Mn (2 X2 BBEH R LR OBEREL L Tid, Mn 322U DWVITRE IR - LS G L, ThsEEE 722>, Mn #F
HHETERR T HZENBEZHNDH0, TOFEMII AR THS, Tz 1L, F /42D Mn A1 #5341 -5
DI —T EITHT T DL EL . A4 BRI L7- Fe-Mn & 4% %108 % 7 BAMEE I L0 B2 L CT& /278, Mn
B DY A XD Inm ERRD T/HEN2D | Mn BT I EERAL L — 7 O AL 8 BIFRIZ DOV TRV EE RS
LT,

ZZTARIZETIR, ILRIS DWHTE A SV @ 53 iR 4 A 857 BRI (7 BRI R &) 2 T TR 0P
HRSTL72 Fe-Mn &@DOMHIFAMBIE 2 3 2720 487 RSN L — 7 &) /A 20D Nin A ) OFF R
BIfRAIONCT 522 HIET D,

2. MEBROBE
1 ) #&id

TR O RSBl O 7= O R IE & L C, SIEET AE4I128 T 2 B b sdhic LIEd
EP‘I@%QEW@%%%W%W% (ERAEXHER) £ THAE L-FE R, Fe-Mn A4 T, &REAERICH VT
DI, WL ENSPEEITERT 5 2 Lo 7o, @RIt O S b OREPREIND Z &
b, ZOHKRE M 8] AT, ZORBICET L IR L T D, 20 Mn 28T, &
KAOPICH—IZEE LTV A Mn B & BBHIC L » TR L7 Vacaney (V: Z24L) <2 Interstitial

(1: ¥ 7M7) & OV AESERICER 3

HEBEZLNDD, ZOFERIIIA LN TIEAR

o FFIC, V-Mn FEAAEA E T-Mn FHAAERH O
EHLOLNEBEII/R DI OWTIL, IREHE L
THNCKE R BERIET LD, B0
R EEN TN D,
2) RATERER

IR (290°C, 5x10%°n/cm®) (280
Fe-1Mn 33 KON Fe-INi /41T, WA 722 RS
bz L, e BER T & D Mot Ak
BN G, WIS B AR O FREHE S
FRENTER SN TS Z ERHBI LTV D 1 #fiFe & Fe-1.5Mn [ZH(+ B FEESTES

(B 1), 240 OEEHREEAE TEM PN CREM L L
RN OEERET H L 50 CETIIZEAL
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BAE L7203, 5B0CIZ72 5 L Z DT A AN KE L 705 2 EZBRICHE LT\ 5, Migkich~5 & K
{LBHAADIREE S EHRANZ 7 R LTE Y | Fe-1Mn 54 T, #&-HE OSBRSS LMK T LT
WHEEZOND, B, FRL 29 FEEITHHEAD TEM OMEREFEAMR 2 H NS A 1% O HE T BB D
BECIAT T RT @t BT 2 PR OMEGRE1TH & & biz, Nn B8 2 D =X LZOWTHRF L=,
3. &) ODAH=XL

Fe-Mn &4 & Fe DWRSHBEMME & LT 5 &, Fe-Mn &2 B W TRV — 7 OMHME N BEE 12 /E ©
TNDZEMHEB LTS, BEL—7 1%, BT TH L Z AL TR, Miifbosm & LT
X, BFRREF & 5 WO 2850 L — 7 OB ENE A Mn JRFIC L AR RICE Y, (KFLTW5 Z
EBRHITOND, Thbb, 22T MR+ & Fe i HIEAF & 5 WX e ks R L — 7 & D
FAEERIZEY, 2o OBEND Mn I X0 il S o720, AR A ML, &2
BRI EZDZENTRETH D, WHIRF 7 7 AX —DFROFBRICEH L T, 7 7 AF—Dki4
YA R DNZE R KA 72 D KT R FRURBG 22 DO oW THE, RATH Y . ZokF2ET 1k L
TRT &K 2 DERIZ72 5,

—J7. BOEO@DREESHTEIAIC X 2 TEMBLERIZ LAUE, A A B L7z Fe-Mn A48V T, #Ok
D Mn EEERDEHEARD LTV D, Mn JEFOESGITIE, MoV 30 Mn-1 & 2 ~L7p E OB @A /2
272 %, F7o. Mn JFAHIMOMREOMIZ G, BRIFEFOFDLY Z2R_E4 57 — 2 b ET 2, 5%,
R FEEOFBC OV T HRET D,

4. FEDH

A% IMTR X° BR-2 47 2 I 7o i i 7 FR AT SEBRIZ 12 0 | Mn HINEh SR 2 A A B oD Fh 1 R S 3T L2
YA T T2 DERERN RSO0 L HIfF S D, AR 29 4R EEITFRL 28 £4RFZIT PIE 28 AIREIC
72 o Te G B 2 UM RFITHE L. S0 fifee TEM &2 VW CRLEE T 2,

5. BERREX

Frlz7a L,

Dislocation loop

—

% NMS clusterﬂ
S =88 =

SANS, AP

Solute atoms

TEM, (AP)

SANS, AP, (TEM)
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T, SAROBEBTFHEGEROHT T, BHEEDIF30% 12720, EFHIZKELZ>TULE D, AFETIE,
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Modeling of Plasmas and Neutrals Including Plasma-Wall Interaction
for Long Term Tokamak Operation
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!Graduate School of science and Technology, Keio Univ., Japan
2Advanced Fusion Research Center, RIAM, Kyushu Univ., Japan.
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The purpose of this study is to develop a plasma-neutral model including a long time scale interaction with
metal PFMs. As a first step, we have developed a simple zero dimensional (0D) model which consists of the
particle balance equations for the following three different particle species: i) hydrogen plasma, ii) neutral
atoms (H) and molecules(H) in the gas phase and iii) the wall-stored H atoms. The model has been applied to
simulate a long term operation with the limiter configuration of the QUEST tokamak. Modeling results of the
long time evolution of the plasma and neutrals reasonably reproduce experimental tendency. Although the
present model is relatively simple, it is useful to understand the basic characteristics of overall plasma particle
balance, the density control of the main plasma and also H atom wall-inventory for the long term operation.

1. Introduction

Metal plasma facing materials (PFMs) are
expected to be one of the promising candidates for
future fusion power plants. One main reason is its
favorable property of the tritium wall retention in
comparison with carbon based plasma facing
materials. In such future power plants, a long term
steady-state operation will be expected. The density
control of the core/main plasma is one of the critical
issues. However, the effect of the wall retention of
fuel hydrogen on the main plasma density control
has not been completely understood yet. Recently,
experimental studies on the effects of such a long
time scale plasma-wall interaction on the main
plasma density and its control have been done in the
QUEST tokamak [1,2,3].

The purpose of this study is to develop a plasma
and neutral model which includes the long term
plasma-wall interaction, especially the interaction
between the plasma and metal PFMs in order to
understand basic characteristics of the long term
behavior of the plasma and neutral particle balance.
The model is a very simple zero-dimensional (0D)
model. It may be, however, useful to understand the
basic characteristics of the overall particle balance
of the fusion devices and the control of the main
plasma density for the long term operation expected
in the future fusion reactors, because the present
2D/3D multi-dimensional models of SOL and
divertor plasmas [4,5] for such long time scale
phenomena seem to be too massive to simulate with
reasonable computational costs.

In the present paper, the initial comparison of the
modeling results has been made with those of long
term (~ over 100 seconds) limiter discharge
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operation in the QUEST tokamak for the model
validation and for making clear the points to be
improved in the next step.

2. Model equations for the particle balance

2.1 Plasma Particle Balance Time evolution of the
volume averaged densities of the main and SOL
plasmas are modeled respectively by

Do Duss,, 1)
Tm

dni = (l_ fwall )n_M_ Moo + SSOL ' (2)
dt Ty "

where z,, and 7, are the confinement time of the
main and the SOL plasmas, respectively. The
fraction of the particle source which contributes to
the wall is denoted by f,,, . The symbols S, and
S, are the ionization and recycling source term.

2.2 Neutral Particle Balance The volume averaged

density of H, molecules and H atoms are given,

an, - R - n
__ QGas-Puff | g Wall/Lim gain loss Pump H
— =95 +3y, +80 =Sy, =S, ——= (3)
dt Ty
2
0y con g zoc
__ Qgain loss CcX H
= Ggin _Glos _gex _ M @)

dt

T



In Eq.(3), SS&™" and S/ are the molecular
source and sink by the external gas puffing and
pumping. The symbol SY"“"is the molecular
source by the out-flux from the wall and
limiter/divertor. These terms are calculated by the
wall and limiter/divertor surface model below. In
addition, S, Sk S¥"andSy* are the source and
sink due to molecular and atomic processes in the
gas phase. Finally, the last term of Egs. (3) and (4)
is the transport loss term. In order to compare the
Hao intensity from the excited H atom with the
experiments, the Collisional-Radiative (CR) model
developed in Ref. [6.7] has been used.

2.3 Surface Model The average density n,, of

the wall-stored H atom in the surface re-deposition
layer with the width d,,, is given by [1, 2]

dmall r 2 k'\Nall =2
_ v _ , 5
dt dWall dWaII n\Nﬁ” ( )

where k,,, iS the recombination coefficient. The
particle flux density T, at the wall is calculated
from the transport loss term in Eq.(1) and CX
neutral flux in Eqg. (4). In the same manner, the H
atom density in the limiter or divertor plates is
calculated by

dﬁLim/Div F

at

Wall

2k

Lim/Div_ =2

Lim/ Div
- Nim/piv -

(6)

dLim/ Div d Lim/Div

3. Numerical Results

The main assumptions/conditions are as follows.

The volume and surface area of the vacuum vessel
are V\,=12.8 m3 and A,=26.5 m?. Major and minor
radius of the main plasma are R=0.68 m, a=0.4 m.
Temperatures of each species are Te=10eV, Ti=1leV
TH2=0.01eV and Tnu=0.1eV, respectively. The
confinement time for each species is estimated by
the device dimension, thermal velocity for the
neutral, while by diffusion coefficient D=0.3 m?/s
for the main plasma. Due to relatively low density
operation of the main plasma, the sheath limited
low recycling state has been assumed. Also, the
wall and limiter recombination coefficients are the
same Kk, =K , =1.0x10%m*/s for simplicity.

The density feedback control has been done by
diagnosing the Ha signal as in the experiments. If
the Ha intensity becomes below a certain preset
level, then the external gas puffing (with 3x10'®
molecules for 10 ms) has been done.

Figure 2 shows the time evolution of the plasma
density and Ha intensity calculated from the present
model. Figure 3 shows the time evolution of the H
atom wall-inventory. From Fig.2 and Fig.3, the
characteristic features are summarized as follows:

1) During early phase (0<t<30s) before the
saturation of the H atom wall-inventory, the
frequency of gas puffing (corresponding to the
rapid increase in Ha signal) is relatively large.
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2) The frequency is gradually getting smaller as
time goes on. In other words, the time period
between Ha peak is gradually getting larger.

3) After the wall saturation (t>70s), Ha signal is
almost constant and the plasma density is
mainly sustained by the gas feed from the wall.

These tendencies have been observed also in the
experiments [2,3], The plasma density in the
experiments, however, is about two or three times
larger than that obtained by the present model.

4. Summary and future study

We are developing the model which includes the
long term plasma-wall interaction. To validate the
model, the initial application to a long term
operation in the QUEST tokamak has been done.

Although the present model is relatively simple,

it is useful to understand the basic characteristics of
the overall plasma/neutral particle balance and H
atom wall-inventory. However, it will be necessary
to improve the model in the future by the sensitivity
study of the modeling results on assumptions,
simplifications and input parameters in the wide
range of the parameter space, and their comparisons
with the experimental results.
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A study on dissolution, diffusion and desorption of hydrogen isotopes in metals, alloys and oxide ceramics
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A Ialb— ML, ERGERER LT, Zr -0.67
2. Ebk

BR D48 Zr (7x14x0.15 mm®) 2 MV, FRRIRED R 2 STRHOMEL 2 U L7z, £ Zr XA
% 10°Pa LIF OE) THEZERESH (800°C, 1h) L. Zivafl Zr iUk & L7z, MR Zr #lB L LT
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Statistical analysis of nonlinear time series in plasma turbulence
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Eff TS ATEEPNTAIZCEITA2EENFE—LAFEEZR
WE=ZEETO T 74 JLEIHE

BREMFWMRER DIHER

MREH

B TS XTEE PANTA TIHEISEFALCLAH TS XIHD K1) 7 MEFRREHE
DRI RBEDBRAZHLMNZIT 5128, EBERNTA—FZEZE-HE
1TV, BRAGERBERBEZBR T ARBMNMThh TS, TiEESHLHN
SA—RIEEICHACADHIGEELPEARED 2 DTHD. FHHREZE
LEEDE, 1A -HPHNFEREARNEEFEENRMNRRICEIELTLE
5. INLDERFENENFY I MVEOREREELBEEREEZZTILSES.
CDEHINEFTDNTA—F XA F v UEBRTIIIERBILRBERERDEIZ,
BEALEENRIZTEZEDOUY R ITAREETH -1z, FHfzgar to—L/
T#BAL, 14 - FEERREKZE LS ETICTOATZAILEIDE
A—)L95h% (BFELLIEZDH) ODRAENEFEFNTILNS.

BE#R TS X<EEPANTA (2(F, EIZFHBIE—L & LT SMBI (Super Molecular
Beam Injection, EEENFE—LAS) KEMNBASINTLS. SMBI Z A5
L, BEEBNI—OREZHAT I LZAMROBENLET S KEEIL
NFETIHONIHSE-PEARENTA—FRFY OEROT—2ZEITL,
HIRDERI L—LT—Y TTOBEERBEERMNZFT L O[], £
HERELT, N DLSMBI ZA5t LI-IFOEEESHOELZEHA L 1=

MRER

EfREE PANTA T, HEMNMEWNSSICE—RE ) 7 MEABRAISHh,
HBELEFEHER) T MEAFREBIALT S, PUAREMEVERIZIEA M) —7
EMEN S, Azimuthal ARIZBELL, FEAMITEV-ERIEEN, Pt
HRAENTWOERICIFIEIE &S EN S, \EIRDIKR & L= KIRIED IE#RTZ IR
EAZENENER SN L. BEIENENKERMERKROVORERE - REARY
PLVICEGDRHZRED. CORBZFRALTEREBEICRTSA ) —< -
IRDBEZEERLT2RT/NSA—FZERTOERAZEELL=[1].

RIZ, SMBI AFIERERDIERICOWNTEREAT H. PANTA [SRRE SN TS SMBI
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HKEOVRATLBEREITL, MBI AFIOIL—F ibZiTof=. ThIT&EY TS
AREHOIEEZEAT S EITEIILT=. B 13X SMBI ASATE ASTERDEE
BEBARI FLTHS. ASAITREOELSIE—LY MEARY MLE—
IWNEHREonNTW =D L, ASRITEENTV-—LEAEAE—FK1, BEK
3 5kHz DE—E—JICEFLTVA I EMNDN S, BHOFRIEELGY, F
)7 FROBHERECEARRRICEEEZSASEE IO I 7 A IVITKERE
ElEgmhof=. COJEBNE—2DEREDRERRAZBAELNIZT 58, RFEL
TIXINFGFA—BRAF v 0, HRAEOEREITS.

Mode number

10 15 5 10 15
Frequency [kHz] Frequency [kHz]

1. BEB-RAARE— FRARY bL. EH SMBI ASTHET, AAALGHE

& Xk

[1] Tatsuya KOBAYASHI, Sigeru INAGAKI, Makoto SASAKI, Yusuke KOSUGA,
Hiroyuki ARAKAWA, Fumiyoshi KIN, Takuma YAMADA, Yoshihiko NAGASHIMA,
Naohiro KASUYA, Akihide FUJISAWA, Sanae-I. ITOH and Kimitaka ITOH,

“Phenomenological Classification of Turbulence States in Linear Magnetized Plasma

PANTA” Plasma and Fusion Research 12, 1401019 (2017)

W F AR
tiE# (AKEAH), EAKRE (AXIEHH)
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INZERIEMRERT & ST B FBIRERIC K 2SR O B B E BT

N ENE NSRS =2 —F 58 o 2 — Lk

1. #&

DA vA 2 TS OBKE (BWR) OB EMEE L THWONTWD, ZOMEHIRAAD Zr (2, Bk
HORFME, MR kE, MEtEOSE L HRYE L Tix 72tk (Fe, Cr. Ni, Sn) RIS TEY ., RIERO— T4
BEEY & U TRARITHTEE LT D, v a A 2 3EREEEIC SV THb T2 Z L3mb Tk | @BRtaw.
KRFEEY, BERMEOTFEPEHIHE TV Go2BlB BN TV,

WEEEEEIZ, v uA 2 TORMEBICEINTHE L 7zeBRE M OREROTHE DO EA 4 BT & 52KVl
L, ZOER, @BRMELEWH D Fe OGHROBD ORREN G, EA A VR T COMEENL Zra(Fe, NDD A
Zr(Fe, Cr)2 L0 bEWZ ENH LN E oo Te, AREKEIT, DA 2 ORERIZB W THEET D KHE (L (Rt &
LCEEND HICHNK) OFEA 4 BINC L D EBIC OV TRE LR 2 ®ET 5,

2. EBGE

REHI OV v A 2T, ZOpse#H (LB RUOAHMeE (TB) OoEELER 1ITRT, Bl iing 2
FBHE, JUNRFICH I FRHEANC R E S # o7 2AIER W TEA A 2B LTz, BA 4 OSSR,
A F TN T RO A AL 3.2 MeV O Nid+, BUEHRL I 400C, ©— 27 BT &IT 30 dpa TH D, HA A K S
akBHE, Wi a0 HEIEET D72 DICER A A4 v B —4%5E (Focused Ion Beam; FIB, FB-2100, HITACHI) #
FAWTHEIEA L U 72, OB ORI Rk D BRI 1 20E B AL 1 B (TEM, JEM-3000F, JEOL) % MV, STEM (Scanning
Transmission Electron Microscopy) BIfEFHEZ S L7-, BT ONEHEEIL 300kV TH D,

3. RRBIVOEBZ

LiE, EA AR SN v A 2 ZWiE 70 B85 LTz STEM BHEHE Th D, Ni A A D AH J7mIEX
HENOETH D, ROBNa A RERETHKBMPEFEL TEBY , —f#ilE LTHLHKRF W& SFROFEM T
PR A TR LTz, KB D 530 W ISR 0 /oA CHAE 728 D338 8 Dy, Al K 0 /2 D fEIsk <13 o ik & Hoik LT
FEPME, BHRITEBIREND 2 pm ORE TH D, T OES I E 1 LHREIC X 0 TR ORI B 2 B A R S
AVIESEIRO RIE S OTRSITKIIE LT\ D (R 28 ), FBHREN S 2 pm OFEIRIZIS W TRFE(L) DOF MR 2
L, AT OREARZE L & RRRICHE S H LIREBICER L TWb B2 bihvd, £ 2 TELUTF T, o ok 2 HE
SRR OFEHRER L K52 22T 5,

WIT, & LR KRB OB LR A A EDRE DR EL 52 TV D DN DN TERMITT T, KE D
AR PRI, FEREHIRIC B T 1.9x1020/m3, HEHEIRICH T 9.2x1019/m3 & 3 I & 4L7-, HEREIC I 5 IR
1T, RGO 48+8% TH 5, X 2 1TKK(HDY A X ZDh v MEEIHBEFER (a) B L OHEEFER (b)
WCOWTCEHIIL7oR TH D, 22T, BldkB HoY A4 X (BMES) . ftilixecor vy MiTh s, FFHEEHE
fok L BRI DO YA X A% e 5 & BAE7RE VA 150 nm RGOV A RO KFEW MR S 7o, T OFEIBITN 2
PRGN OREDN TR L TW5, 150 nm RiiiD VA ROKFE OSBRI 5D 5EE51%, FIEREGHER TIT 63
+10%., HEHEETIX2418% TH D,

#2103, YA X708 150 nm Al K O AL LIS 53740 2 /K EA WA D IRTE S L 2 8 IR IR OB A CHER L 72/ R
ThD, ¥4 A7 150 nm LA ECTiE, BIE5HEE N OB EERIC W TKE I ORFER I Z T A by, —J5,
P A% 150 nm A Tl FBEBIIZ 61T 2K FE D O RFEE IR GFIR D 18+E6%I(CBE 7210, L6 DOFERD
5 HEHEEC ORI O RFEE EE ORI, & H LHEEIZE Y 150 nm KD A XD KF AR BT THIR L 7=

Ty
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CLICERTAEBEZOND, ZOMEE LT, BEHLICE VAT HORIRICL 2RO Zr ~0 H OFHE
WENEZ DD, Zr P TOREEY (R#lE S5 100 nm) OFFEIT, BIERHCAHM E L TE L T2 50 wt. ppm
O HICERT S L OWEORH D, AR THWZI A a4 2126 REICEERIC H AR E LT 25 wt. ppm &
FNTEY (F1)., KEWE LTHEEL TOWEAREMER W, 772005, SEIO/BRIT-EEOHEZEHTHINLVT
1A 2 P TORF ORI FTLZEMICET 2 D TH D, FOMEES, RAATH 2 Zr T oo HREIZ, #F3ERE &5
RBAKEDRISEIZL VEMT 27D, A XD L /INE7KRETHLRERFREMEN BRI D,
4. ¥i®

HAFVIRIC L DO A 2 BB OB E K OSSR O MR & iS5 2 Lo kv | BEERD S OFF(E
EBEZDNDKRFMDOME H LBREE FCOXEEZHE Lz, TORE, M H LBREIZLY 150 nm KOV A XDk
W DOFEEPET T 2R PRI, 22408 H ORINIZ L0 B D Ze h~H BHER L7 TR E 2 b b,
2EIER (D) EP IR E S Q06020, 2007.
W FEAERR
WK« KR (DR EEAF IS = L X —i e o % — THER)
FRFEMEEE N« VN BERE CUNRFIG ) AR SR Pt %)
e REOESL QUNKRFE A FR e Bk E)
WRoEt 0 - BAsE QUG F ) R Fe i Btk )

K1 INAvA 2O TEHE M O T D53 E

Sn Fe Cr Ni Zr

wt.% 1.38 0.15 0.09 0.05 Bal.
H C N
wt. ppm 25 270 80

.

1 BEAAVHF SRV e A 2 2 Em G HEIEE Lz STEM #HEHME, KEIMEFEMTHA TRLT,
40 © T T T
a) undamaged area
— 30 @ 1.9’?‘102".-'“13 7
32 1 %2 YA X 150 nm KK OLLEOKRILY
10 | J
N | O R HE U7 K O 0 C 0 M,
40 ‘ ; T T T
: (b) damaged area HFHEBE (m?)
. 30+ 9.2x10'%/m? |
3 20 1 HAX BigiEE  JEREMESE
Q
°r _|_ﬂ 0 T 150 nm3k i 2.2x10% 1.2x10%°
0 | T | i o
0 200 400 600 800 150 nmElE 7.0x10% 7.0x10%°

Diameter of hydride (nm)

2 G (a)F L OHREEB(b) I
BT D IKFEA DY A 5341 D HK,
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ST T oy tERIRE LB iE s M ORI IR T 5
BT RNAX—A F RO

1. BIREM
BASBOBREZAVZEREEET S Uy FOBREMHARKICEL T, MHD ICX 5% AERE
DEBPCHEBRICED Y FIOLREOMHEKELRETH D, TORKELTI Ty MEHHAD
BALMEBIRFA S TN S, BRILMEERICE T2 HEFRIANDRE. REITS 7y FEERHT S
LT XEEELGRFTHD, LHLENS, PRHFEFAVDRICOVTIIERMICEFFENELELTL
PEBEVRILLGAL, REFRAMND LICREBOBRNEHZEZET 5, —AT. 414 VEHITIES
BENREEINDLODERE TAESLBHENPFTE S, 44 VBEHFIF, PHEFREOMERERIC
HMETHHLOTHY ., BRILVEBMOPEFRANRERFATILTEELGHMREZE5R53DTH D,
ZIT. MHKRZIERANDERRAICHESATVDIEASA A VBN AIRELES I RIILF— T U RELE
[CTERHFBEIN-BREYEEROBENBERVIEEDOEILEHLNITHILEBENET S,

2. RBAZE

SUS316 E MR (EAEE 500°C)( Y.0; B ERIE L 1=, #AEHD MOCVD & IZ T Er0s/Y,0s/SUS —
ERBEZRELTz, MOCVD HEIXERZ 10 mm, EE 1 mm O SUS EMREICAEIEL . TORESRHEE
500 °CO 3 B & L1z, MOCVD R D Er0s R U Y,0; B DFEE L F & % 800nm KU 500nm T&H >
T=o B4E L 1= Ery03/Y,03/SUS316 —EHBM E WM KZISANERERFRD R T LEA A U INERRRIZ T
BRREICH L TA A VE—LBEEEEL-, GH. 1FVRE 24Mev D Cu?*1F &L, 17
E — LBBSFHETIZ Transport of lons in Matter (TRIM) 32— KI1ZT Er,03/Y,03/SUS 2B (T B EBEHEEEE 51 E
L7zo TRIM BT EHERZEICERICT0.01 M5 1.5dpa FHHD Cu* 1 A VB EEKEL =,

—7. Cu A F VERGTEIER D Ery05/Y,05/SUS —EHBEM DIEELILD 1 D& LT, BBILHHER & sus
EREDEDHBBEIIA LRI Sy FREBELRAKICER L, RISy FHEREX. BHEDNSE
ZRCDICFEDEEFRRDOFRBEZRELLIT FEMTHRREICALOGNTEY ., I TICHERIERE UI1S)
[CHRBESINTWEHEBEETH D,

3. RREER

3—1. Ccu¥*qM A4 VEBEHZ & B Er05/Y,05/SUS —EHEEDRBSHEEEE

1 12 MOCVD RHE & 1= Er03/Y205/SUS —EHRERBICH 115 cur( F U REHEGREZ T, 3
KEMNSHEMNFESHAICHGHEERENESBEANR SN, CHIEIMEDEWNILDLLDEEZ LN,
MOCVD B {L BB D AN DG VREHEIE TH L ENRE SN, —7. EnO: HEE & Y.0: BERE
THET S L. RO BOBEVRBSEENTE SNz, ARRICH T 2BEHEEREL Er.0; BOHDMT

182



T THAH 1.44%10° dpa/sec & L 1=, 0.6 ' . . '
Er,0,(800nm)/Y,0,(500nm)/SUS

0.5 | i J i u
3—2. R ZvFHAERIZ K % Er,05/Y,05/SUS B Cu?* (2.4MeV)
E 2 85 14 2 R 24T i R ]
- N . dpa/sec (1 nA)
RIS VFRRIE. FATEY REFOREEE i -

MEBLEASHBIRICH LA TS50, EEND I .

Displacement rate (10 dpa/sec)

1EmT 5, HEEOXREEZBE>TWIRETIE, B

BGHIT HB] L CEER AT EERIcEnd 3, LAl 1L

HHDS. EOHENRES 2 L EELERERDE 0.0 e
0.0 0.5 1.0 1.5 2.0 2.5

EBEND, COEBAICEIENEL DFEEL R Irradiation depth (um)
THBRARMELL, HERESL LTFELTLS, 1 ErOuY204/SUS — BEREBD Cut A Ao

2 [Z Er03/Y,05/SUS —EHEIZ ST HHRMER REHAGRE DR SRFN
DI9FT—R2ERT. EFREICEMIZHF LT,

BERREADEZRFZEMEML TS NN D, BEMNICERREROABGTLERENR SN S EFE
ENHDIN., RIVSYFEBIZEBIN TS CCD WA SEBETHHAELBREYMBORBENBER I,
DFY. TOMEICTRHBENRE I DTS EBEZA N, ARRATEHETDFEZRAEZERE (critical
adhesion strength) & EZE LTz, Er03/Y,03/SUS —EHBENEFREICE (T HBFFEEGEEREEZR 3 1Z
Y, BEEEE0EMICHE > TEEREXERICTETI 2ERNRA STz, £L T, 1.5dpa DES
BETIE, RESHEERLTH 70%6DBEFTET Lz, (1A VBHICLKIBEREDRTERIC
DLTE, EEFAETOMMBELRLLIEETHY . EBEFEBIRF LA 4 VERSATR OB
EILZRHATEHTFETH D,

120

1

Er,0,(800nm)/Y,0,(500nm)

i i é
0. L o 110 : ! i
15000 ‘ r . r 150 o £ : : :
Er,0,(800nm)/Y,0,(500nm) 4 o & Cu?* (2.4MeV) irrad. at RT
pravy = . :
2+ A [*Y:] 4 ) H i
£ 12000 Before Cu (Z.4Mey) irrad. " 5 c 100 8\
= ; : >] 1 = v \
5 Scratch speed - = - \ @ —- Ave.
% 10 pm/sec 1 & c \ A —- Meas.
g 9000 - ; 90 3 6 \
o ] @ » Vi
= b) | 3 o e °
=1 ] 3 \6
> 6000 : 60 B T A e
& i i 1 =2 ©
: ' 1 2 S e fa TR
| 1.. T = B
30001 : | = ] 30 > = _‘
| {1 ~ © D%
r ! | ] /1) IS IR S I B S
N7 et SN I S I P I 0 03 06 09 1.2 15 18
0 20 40 60 80 100 120 &
Sendith el faed Displacement per atom (dpa)
2 Er03/Y2:03/SUS —EHEBEREIZHITS 3 Er03/Y203/SUS —EHERDZFRE
Cus 4 A VBSEIDRY S5 v F7— 4 [28F5 Cus 1 + L BEHEIE BT
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BRI T) 7

29FP-20 — R
WAt 75 A<= DfEFMEMHD I 2 b—3 g v
EBORS: BLTS EARE - LR A et

(W92 H Y]

155 P A & i OB 248 0 R O FHZEMIC B W TR, ®iR T T X~ 23 sl i
fEENTIRREICH D, ZD K I BT T A~ I2B W T, BKERACENRER T — R o
ERGRIAT1FH) (MHD) REZEMENFRET D,

R UIA DA EEICB N TR, haA XL o VORBEIRAERLIHE 2 A4 VI L > TS
BN RAET DA, AEE & LT 2 L9 b 02 LIBRIGEE (RMP) &S, RMP (5@ HIC
WREMEZEZ L THRAESRA MY AT 0 v 7 @2 T 505, ZOifE%sd RMP O LAARL
ERES, 7T X2 BFET DA, 7T A<t L 2R RN FET 572043 L H RMP
D LIIABPRE D EIFR 5720,

W CIADBMAEED —>THD M~ 7BV TL, Fifiir 7V 7 E— K (NTM) ©
REFEAIZ L - TR EDNHEAET 5, HEEICNIET D28 2EMHIZ L D RMP 285 5555121%. RMP
EREDOREBICL DB MV REL, KRB ORRRO R v X 7ni&E 5, L, BER
NTM & RMP O ILAPIRFEIC OV TR B TR R LT Z2E 72 NTM I %35 RMP
DIERIZOWTIHRD Z L2 HE LT,

(W92 715]

Wil 75 R~ 23R+ A%k MHD FRlERE2EF L E LTHWS, EF ML, BEFERX, —
it SN -4 — 2B EHORBHRERIC L > THER SN D, Ro A ZWimid 27 7Rl L,
NERTTIE E R a A FZOVIFIRO 2 RITZERNIZIB VLT, K1k MHD 572 2 o0 ) H 55 U R RE 2 4%
AR 22— REBRT 5, 2— RIZBW T, Z=RMD % 2 WHRE OB RZES TRl L, REH
O ERAWKEEDN 7 o BIETROLT VT Z0Z2 WD, IBENSHRNBER GFRERT
V) BRDDIZOORT VIR EFEIME  V—F BN TE, FFT & V% mndfigis
EHWTND,

OIS
AARFE M LI FRIZ DOV T, LT ORNEZRET 5,

. V22— a VET/LVOYEE

NTM Z#H 5 7-DiZ, 77— M A N7 v TEBEIHODRZBLHOICEEHEZ, — kb4
— ADOEHNZE A LTz, £72, RMP O LAIARIZK T D RBME KU 7 S OZhFZMBT 5729012,
WA BEME RY 7 b & A A 2 llE K'Y 7 b % & T Hazeltine (1984)Df&#){k MHD &7 /L & E A L
2o UL EORET NV EZRIFEE CICHB LY I a2 b—rva vra— NCHEELE,

2. RERNTIM KT 5 RMP O L AIAFH DN E:

Bl 17T A= 7a—0R04, K2 IZHROEERZ 77, K10 x=05fHEcisnTr o7 X
~ 7 a—NHHPEE G A R, K 2()0 & ) ITHRBIT/ NS e A XThH D, K1 D x=0.5 {1
IZBWTT 7 X7 a =R > TWDIGEIE, K 20b)D L 5 ITHEREITRE 72 A4 XE T
E12, M1IZBWTIL, MO 7T X~ 70 —0fEN x=0.5 2B\ T0 L2520 Dik, B
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K1 79 RX~78a—0OR5H X 2 R4TR Ol X3 RS IE ORI T

Wtk RV 7 FOIEOHBOEERICERT 5, K312, 77 XA~ 7 o —ilFu, % 2L S - 5E6 DOk
LISTEw ORI R A RT, 72— EAICIT RMP X LA LT, B SR I B 2R s &
DITB N EN (B, FR ., — 5. 70— A I2IE RMP 28 LA AT & RIFRIC, BEZER
REEZ ERIDKE S ETHKREPRET D (R, Fx D37 A= IZBWTIE, NTM i3H 5
D DGR DWHME I3 L TLRETH D, 6o T, K3 OFERIE. RMP 2L 5T NTM a7 S 4
HIEEMENTFET D L H R LTS, RMP O LAIAIRIT, GRS DRI T Tlidel, 77V
VIREEMRED L DITHELHE X TWDH EEXBILD,

[£ &L A%OME]

Sl —ya rETAERILEL, ZER NTM 2625 RMP OFEFIC DWW THi_7Z, RMP 2 L
FIANTESE . NTM IR EAL L TSRS LR T D HE DN AT 5 Z &5, Bzl o7
ST, FERE LR IR, RS iz B ClRIERER K % fFl-72va v 7 hE— R T
b5, ZHE. BHEETABKEN RMP Ik Ty X V&N THRAET A v 7 FE— REITR
RAOBRBIZ L > THRAETLZr Y7 FNE— R TH DL, ERBIIIICENTIE, ZOLORE—FDOZ &
Z EFEFn->xonr v 7 hE—F (born-locked mode) | & BRGGHIITIEA TS, 5HIF, I =2
L— g VEERONT & RT A= —_A 2D D TETH D,

[FFa%EY 2 1]

[1] VEARHEH, 2 E AT REAE & JE 1 BRENVR = — R o JERRIEAH A /ER, Plasma Conference 2017,
22P-44,2017.11.22

[2] PERHEt, JCIREGIEEI D LAAIIC L > THER SN HMT 7V o 7E— R, 5 73 [A AR
MBS AR OR4S, 23aK601-5, 2018.3.23
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Fig.1 SEM images after HMPT of SUS304L. (a) as received, (b) 1 dpa irradiated,
(c) 45% strained and (d) strained and irradiated.
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4. BREST0 T T L
(18 min talk+7 min discuss or (15 or 10) min talk+5min discuss)

11 A 29 B(K)
9:30- 9:40 IU®IC B (RER)
9:40 - 9:45  HEESELHS R (LK)
(R : HR)
9:45-10:10  F#pH 1-1 BH (BZRa i)
Reduced models for electron and ion heat diffusivities by gyro-kinetic analysis with kinetic
electrons in helical plasmas
10:10 -10:35 G 1-2 A (B A )
Integrated transport simulation of LHD plasmas with transport models based on GK
simulations and experiment database
10:35-10:55  fA7H
10:55-11:20  ## i 1-3 B (RER)
Simulation study of fusion reaction rate and comparison with experimental results in LHD
11:20-11:40  FE{H 1-4 AT (5UK)
Integrated transport simulation of LHD plasma by TASK3D
11:40 - 11:55 {15 A (FUK)
Effects of electron cyclotron heating on the toroidal flow in helical plasmas
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(#E « K%)

13:00-13:25 G 2-1 N (TN
PARASOL simulation of ELM heat flux in tokamak SOL-divertor plasma
13:25-13:50  Ff{E 2-2 HAR (RPR), RERFEE WK

Effect of parallel viscosity approximation in inhomogeneous magnetic fields on
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SOL-divertor plasma profiles

13:50 - 14:15  G#E 2-3 FRER (FR)
Simulation of vapor shielding at a solid wall by a weighted PIC method
14:15-14:40 33 2-4 K (JLKR)

Simulation for stability of di-vacancy in tungsten
14:40 - 15:00 R
(R : &)
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Application of genetic algorithms to modelings of plasma physics
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Pattern selection in drift wave turbulence with parallel flows
16:15-16:40 7 2-8 Perx K (JLK)
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Analysis of parameter dependency of ion-temperature-gradient instability using a
gyro-fluid model in linear devices

16:55 Hi&
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(EEE : k¥ E)
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Progress in development of module interface of integrated code
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On effects of impurity and neutral in magnetically confined plasmas
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Simulation studies on transport of multi-species plasmas including impurity ion
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Simulation study on internal transport barrier formation using gyro fluid model (1)
11:35-11:50 o liEm e (uk)

Summary and discussion
11:50 - 13:00  BYRA

13:00-17:00 HBMEZ RV —T +—F LY T 7 53R —545
17:00 #H=
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1. 7—XBE 7T X~ B p O
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Bayesian based analysis and Physics based interpretation of experimental data
Density and temperature measurements of the negative ions with an experimental evidence of
the Boltzmann negative ions in low temperature electronegative plasmas

2. WHEK T T X~IZBIT 5 - i - Jidl
IS VR ZER IR Z2 el — U — N & LT, #E - RR]QSLOVERIRIERIZEB T 5 -
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L. BOBMEICKDHRF N T —~ 2 AT HE2 AN E 75, ARETIEUTOLD
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Shear instabilities in incompressible magnetohydro dynamics

Eddy saturation from a geometrically informed, energetically constrained mesoscale eddy
parameterisation
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