B ) 700 2

30%F2-1 FFEWFIE2

BT T X=1cB1) D ELFE S OBAT
U R EESEER  LE KE

7T A2 ELIHNCHAET DAY A — EiEO—FTHDH A b —<—HiEIZ OV T, ZDEI
W & Wk OIERIAE B B fET LT, (kR E TORETIE, FfTm & A SO 2 woniHilc L -
TETRBZE T — REUIHR L, FF— R~ v F U V&L A DT 2 L
TS EIEE S O /SA AT N VIRTZAT > TS, AFFFETIEH DRELITO X A DA T A A
EHREM L, BIFRONA AT MRNT 24T 272, $E5. MR TIE A N6 o @ mE— K
BN TOIRIERE G OFEMAB N2 0 | BT — ROMAEDRICE s TEA MY —v—
EEDIERIZ TG LWL 9 ey 5 Z & VB LTz,

1. BH

ARV —=~—FV—=F A T7u—LERRIC, TTRATERFEOI I e R — A EETHDL N 7 MER
IEMIEAEDT D L TRAET DAY A —NWHEETH Y | ZOFEEITETAREICKRE R EBE 525
7o, FEAERHECHIE - I 2 e T 5 2 LIIERE 7T A~ Ok A BfET 5 5 2 TIHFICHEETH
Do JUNKZFICHIIFARIEFT DEME T 7 A~ EEREEE LMD-U O X 5 REMR T 7 A~IZ haA X735
R IR TR TIEHEICEN D 720, BT A Y A — A3 O MR BT 217 9 ISR W TER]
ThH D, LMD-U TIZZOFEETEN L, A b —~—& ZOREE AR BB 22 5B 2 R 33
R CHID TR, FHNTE R E S 72— 7 7 L— LR EREN 7 0 — 72 L > TiTbiu,
BAFENTIC X 0 BT 7 X~ @ 2 IRTTHKTIENIZEB W TA b U —~—E 38 M H G L, &M
IO EEFF O Z LY . BRI G E 2 OETH DL Z LNy ot 2 A
NN E TOMITHETIE, G mEAFRO 2 RITeHNEZIT > 2%, fRE &8 im0 7 — 1 25 H#
WZE o> THEFAET— REUZHR L, %F— N~ » F U 7 &ML THAE DEIXZDOFE FmEt—
RENCIRRRIERE B MR D 5 b D & 7 L THIH L BRI TO N A 2T MV D I % 4T - T
W, 2 CARBIETIINIZ, HARLTOY A DATA A& L, ZOF TOJEFHE— RO
MGG D 2 BT D T2 DI A TR DAL AR SR 24T -T2, —Hl& LT, B E 2 Y
— v — ORI H A T = — XTI L D RD T,

2. EBRFIE

BT T A~ EBRERE LMD-U Z W TA N —~—FBRE/T\, #ET e —7 7 L—TA 4 fafn
Bt (BTEERD) 233228 T, AN —~—iE L TORAEICHEE R RE 2 723 B,
FLA N —~—Z LR (KU 7 M) 28I L. W#F ORIC/FEET 2IEMIERE & 2 57
L7, LMD-U i35 M D& 2% 2=3740mm, A r=450 mm OEMREETH D, VY — AT B
72N 95 mm D H T AEICRE 7 T 7T 3KkWITMHz D REIEZEIINL A~V 27T X~ Z2 R 4ET 5
Z & CHEZERNEICER DY 100 mm O ERR T T XA~ ABRAET D, BlF A1 0.09 T OIS 2 54 S,
WEBIZE A L7272 DJE 1% 1.5 mTorr [T 5 Z & T, NU 7 MEELIROS IR G428 L T
AN ——fEE R T D, ZOL EPOEOEREIL 10° m3FRE, BRI 3105 eV OBB X
FART2 AT T Do

il 516 z = 1885 mm, PR r = 40 mm ONLEIZE H A 64 F ¥ o FVEFE T 0 — T NEE STV D,
ZO7 =7 X s AR T & RTINS EERN B L, B ISRE O B WELTROJE e — Rk A
BT 52 L AAMREIC LT, A DY —~— A 1 TE 2 8 i B QCR LcsEikch v . 2oa
FERRITIBE P ENTARBIR 2 RFF T D, D F D IR TEAE 2 Bl AEHRAE S 1B & (7] U R 5 178 — R4k
R ARSI LD, EDID, AN = — OIS FFET D 72D, BT A2 S IR

107



E LTI L 2 DDA O/, AT MIVIRIT ATV N 7 = — X & FHRT UL I, Z DR,
NA T == APEE O @GR (A Y —~—HiE) MO O EE RS, AWFFETILE T H
TOIHMIEREE 2R T D0, HORLTOLA LATA ZAEKEH L, BHMZERTO/ET— FE
MONA T 2= X5 ET D, BV EI XA LATA ATIFINA 72— AOFHEAEMTIFLE -T2 B
DIZIR DT, IR RADBBENTZZ A DATA RN ObIREH L, 2OV ERDLZ &L THRA 7
= — XDFEMBRE L,

3. EBRFERLEBR

LMD-U O A U —~<—FE i (I 0.3
$50.09 T, J£/7 1.5 mTorr) TJ& 1 64 0.2 ; ¢ EEE
Fy o xNTu—TIC L) EFEERE 0.1 $ ¢ } } } {
BEWEL, % LY —v—ofEE § ¢ =
WA, WRRRE A LT, BEHIA §
Jre— FEm=1f=-12kHz T, & «
BRI K BT L o andms | 07
R, my=2, =7 8kHZ DL m= D 07
3,6=6.6kHz DI T o7=, M 113 = 04 9
FEEOS A LATA ABE XML, HH 05
ME— R (1, m,m+1) Blo"q7 < -0.6
—REEHE L LD TH S, D 1 0.7
PN OB J 1 — FEA R L m b 0 S mE— °

m+ 1 1360 &0 FGmE— NkaxFr ] e " ) ) N
ST B, ERIT. (1, 1, 2) O X 1. BENPE E WS DA T = — XD, 72 BIEEA

EDDNL T = — DEO I DFEL & Wb A Y —~—HEEDO TR & OAAEZE, BREIAS m D3
KELSBIRAMLER Y MOFESIT A =N ﬁiﬁ/& (AHFmME— N 1) &, #axp (BAHmE—
S RERIEIEE D B e o 7. FEmBLOm+1) Mo 7 =—XMEE2RT, (1,1,2)

COMRORUIERET HIwlc, 0O/ T x KD M0 7w K R

Je | R O B R IR s b gy CERFO I ERR T,
WAL, Y &5 B mE— R

BoOHhZhxH L CTERAEDOELEZA, m=1& 2 UANDOEREDOEOREFITEEN I O L OALEIZIE
EEREDBINR L THE LA M =~ —EE A E-> TWD T E AR TEXEN, m=1& 25 ERED
FGAE, FEOPCRT 2M@Esth e 2 By A M) —v—iiEOBMICEL H IRL TV an s
EWGIoTn, Ak, ZOBBOREME S LITHITT D Z L TAFEERE ST D,

4. BAFERRBE

[1] WK, “PACIAD Z AT D A Y A — WAEE~ELIRN O IEBIERE G ~7, HOLKF Jeliid ) —
KL F— « BETHAINHENIEE v ¥ —(APET)EFRIGEE S (Aug 27, 2018).

[2] 1L HEKEE L, “PANTA (23817 2 ELIR D —RoukEiE”, H A2 2018 HEfkF R4, 11aCl101-2, [FlA&
FERZ: (Sep 9-12, 2018).

[3] T. Yamada et al., “Three Dimensional Structure of Streamer in Drift Wave Fluctuations (Invited Talk)”, 2nd
Asia-Pacific Conference on Plasma Physics, CD-120, Kanazawa (Nov 12-17, 2018).

5. B FoRE R
MRRARERSE - IWHEKEE (LK) MW OE - fEg. Ex KRE OuR)., /aEsk (it et

108



BERE ) 700 2

30%52-2 FFIEWFIEL

LA IR Bl O JRi P oy BiEAR AT 1 BE S 2 RS

JUNKZZICHJIE e KERF
=5+

KA (— I R AR P O BN, THAAXF—FB L OEFHEOF v ) 7 & LT, KA
B O VVETEER O BRENICZE K Blb - T 5, GHREBE D F c v #IERT AR Y 2 7 2 0 FFE
ZFHRE LEBEY S 2L —v a voEEIREAAELTEY, 22 04EAaHBI N3
KT — R b BB D DIEWRIER (7 7 v 7 2) 2 it L CIEERS ~5-2 2 W E % K
AT BUEEDS, MART O 7L — Tk o T ST w 3, BHEFEIC BT, EEE
EHEBLX o2 -2 0T eDICLTT7 Iy 7 AT 2 FEPREINTEE
(f5: Kinoshita et al. 2013, J. Atmos. Sci. , Aiki et al. 2017, Prog. Earth Planet. Sci.) 23, HiEkK
TR AT LD 5 2BFEO 0 1CiE, B 2 M OBEIK D % 508 L T3 2 Fik
DRFEDPLEEINT VS, 2 TREF I NT T BT I¥EPHEEXONHF I AT
% Wigner 2D Tk % E A3 5 Z & T, HIERIRIAIC I 2 F1 L W IEEN BT H AT o BHFS
D THT-,

B &, BRI L 7T X~ B i3k 2 D B B o i 2 0E. HiBR
HEZICHE S WME DML AR Z BT L 2 —Kid, 77 A~hicFETS FY 7 b
WriEo BRIk - TR TE, 200 FE—DNEEGREF>, X bic, Bz 7 —
NDORGZHEENK L, HAEICZ AL F -2 VD T 2 @R KE RBELZFE -
THEINT VS, TNHD I L b, HBRFTAKE Z R & LT i, 77 A<k
BC D IO T X 2 A[REME AR X L B, 7 & ORI C©lE. HUERRIE & KR E R 0 45 BT Rl
B L U T, PRSI Y 18 T RE 22 B o R T o BRI & 2 R w2 T
—x= 4 = IEfc o WTRE 2T 72,

BEROME L BYET — % ~Di#EH
—%IC, TR EN IR DR TR X o CREIR X i, FRICHFEDER 0 o o b3
DT NICO VBT AL I N TR CRaR I L5 2 &A% v, PIFERICE, 77K
DIRES NS L T, 7 — Y =& s L fThl oAbk el abbe s 2 LT
RICEEINLKHEBE I ZEEE—FE LT3 2 e TE 5, LA L, ZERIWICZE
I a5ic s, BEOIRETT A ZRUE T S EG <27 v RBE N R & AL B R
DRI LTS 2720, W@HEO 7 — ) TZWWOTTEEZ Y TID S T LB TER W,
Aifgecix. HREXOBREBIEAFR %, Wigner Z2H41C X o TEHMOMERAIZR OB ~F & #i2
AT LWHEMENT 21T 5 T & T, ek 7 — U =288 777k % YRR U C IR E) o 55 Bt fig
Wr3mlgg7e & & ZBERIVICR L 720 B X o TR O W SR> D55 5> & Wigner 7347
B E&ET 5 2 & T, TANTX —HE DR MIZ L2 radiative transfer equation:
ow
ot
ko TRlihcE 2 2 L 2 REL., —HOFEZBFRIOKEY I 2 —vavi—%&
CHTEDB LT, HEENEE v A —FEPEIC BT 5 2 itk L2(K 1),
DR IBHE ARSI R T H 5,

+Vyw-Vuw -V V,w =S

109



(a) Ry t=0.0 (b) Ry ¢ = 3000.0 (¢) Ryl t = 6000.0 (d) Rl ¢ = 9000.0

3 34 3 3
2 24 2 A
1 1 1 1
EY 0 04 04 0
{
1 i 1 15 1 {i 1 {.A x10~5
1‘; ‘I 4\ A\
—2 ' —2 | —2 3 —2 4 3.2
-3 -3 4 -3 4 -3
T T T T T T e e T T T T T T T T T T T T 16
3 -2 -1 0 1 2 3 3 -2 -1 0 1 2 3 3 -2 -1 0 1 2 3 3 -2 -1 0 1 2 3
(e) Syl t=10.0 (f) Sl t=3000.0 (g) Syl t=6000.0 (h) Sy ¢ =9000.0 0.0
3 3 3 3
—-1.6
4 2
1 14 14 1 3
= 0 0 0 0
—14 —1 4 —1 4 —1 4 (
“a 1‘, {“ i\
-2 : —2 \ —2 2 -
-3 -3 4 -3 4 -3
— T T T T T — T T T T e e — T T T T
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
(i) ELLF. t=00 — 10" (j) EL.F,. t=3000.0 (k) E.F t=6000.0 (1) EL.F! t=9000.0 %1011
3 4 e 3 - - - . - g .
240 OIS 124 LT TIITIONG | DR T D
- 2.4
1 14 14 ) i .’ L B RO S0
R 1.8
> 0 04 0 1150 0 4
S
. 1. , 1
-1 =i ~1 4 o —1400 {k Ry —14: 1
R 2 T B » »
Vv~ MANSE L
2 vo—— 2 - PR 2 - “ YRR - 24 0.€
e ;3
34 T 34 -3 —— -3 4 0.0
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3 -3 -2 -1 o0 1 2 3 -3 -2 -1 0 1 2 3
xT T T xT

X1: ETAT—ZhoniL 702 —KDES., TALVLXF—EEBIN7 7 v 7 X,

BRERNE

FTN O+ I F—F L OES T, Kiley 7 7 X< B o 58 i< m i, Jificib~ 7z
Wigner 2846 7% F > 72 9% B 40 BIEFRAT BL AT 12 D W CORFFER &G 21T - 72, £ DT, K&AUBE
5787 C radiative transfer equation & L CRRERI T 2 BHGHE T V23, KRG 087 <l
wave kinetic equation & MEEHL, Z OFFIREICE L WEBIER S 2 L v ) HEHRES7.

WMESK TR, 77 XA~ iE)D wave kinetic equation IZFE L W E 4 REK & @ B1ICTHFSE
fIbEbE 2T, HEEOANLEE— FB3HFET 5 Z~DOARWIFEFiE 0@ H A gEM:1C >
W R L7z, BARIICIZ, Sasaki et al. (2017, Phys. Plasmas)iC & o TERDOIRE 72 o
Ty 7 7' 7 X~ OFLRAEBGERICEWT, MU 7 M e D’'Angelo € — F O 5ifs
& OF wave kinetic equation D371 Winger ZHEDOFIFH R ERN Tld 7\ & W 5 ffamiciE
L7ze 7272 L. ZORBEEEOARLEE— PR T 5 L WO RRERIAZITHOATEH
. Wigner 2B D IER AR DR & v 5 . 72 i B o T b, RIERE
X, BREBARCIES T 29 77 X~ ORLERE) O Gt % 07 — < ICALE AT
L FICE RIS B EIRE D 2 5% T 5 L A4 7 A XIS OFHIIC B L <. KfETFiE0H
T DN TOREIZER T TETH 5,

DrFeslme: KB Y, RHEE, NEE, 724 KRB OURIGIw
FREREE: KE G, [HRAIRE) O R pTor BT icBE S 2 W9E ) |, ISR AT Epit st &
W - Biioe vy v S w4 =y s e 2T Y v 77, 2019/2.

110



BERE ) 700 2

30%52-3 FFIEWFIEL

VRS IS8T 20 184RJEILIRIFI WSS )RR 15

7T — < e EE
B E7E (k2w DRED)
HRURE A e R TRRTET JEE 230 B

P

ALILHTE D it & AN O PG - FEBRIERT © ~ U > 7 1 R

Theoretical and experimental explorations of turbulent transport enhancement and
suppression, with special emphasis on effects of helicities
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1. Introduction

The divertor is an essential component of tokamak fusion reactors not only to extract the energy from the
plasma to generate electricity, but also to expel reactor byproducts, also known as fusion ash, which adversely
affect the quality of plasma confinement and temperature. One of the main challenges facing divertor design
is the tremendous energy fluxes (~ 10" W/m?) that divertors are projected to experience in electricity-producing
scale reactors'. At such thermal loads, even Tungsten, the material of choice for the divertors in ITER and
DEMO, can sustain cracks due to thermal shock and fatigue in addition to high rates of sputtering due to
plasma influx®. Also, the ductile-to-brittle transition temperature (DBTT) for tungsten increases with neutron
irradiation, which may cause cracking of tungsten plasma facing components (PFCs)’. Such limitations of
solid PFCs have motivated the consideration of liquid metals as viable alternatives for future tokamak designs.
The operation of a liquid metal (LM) divertor involves phenomena spanning multiple disciplines of physics
such as fluid dynamics, electromagnetism, thermodynamics and plasma physics. The evaluation and
refinement process of engineering designs of such a device must involve numerical simulations to avoid the
prohibitive costs and durations of experiments.

Computational fluid dynamics (CFD) methods have been widely used in many industrial applications. CFD
method for magnetohydrodynamics (MHD) has also been studied and applied to simulation of liquid metal
flows*, which is called CMHD (computational magnetohydrodynamics) method. Due to multi-physics nature
of the LM flows in the diverter, directly application of an existing CFD code will not be effective. The purpose
of the present research is develop an new CMHD code that is capable of LM divertor simulations. Among the
existing well-established CFD methods, we chose SPH for numerical simulation of liquid metal flows. SPH is
a mesh-free, Lagrangian method that is well-suited for multiphysics applications such as the problem
associated with the liquid metal divertors.

2. Development of SPMHD Method

The development of a hydrodynamics version of the SPH code has been completed. Figure 1 shows a
recently obtained dam-break simulation to demonstrate the ability of capturing the complicated and highly
non-linear free-surface phenomena by our code.

Figure 1: Dam-break simulation using SPH

The above mentioned SPH features have motivated us to choose SPH for simulation of liquid metal divertor.
However, since SPH for MHD has not be well studied yet, in this research at first we extend the hydrodynamic
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SPH code to the SPMHD (smoothed particle magnetohydrodynamics) code.

Governing equations for MHD can be described as follows.

op

L1V (pu)=0

5 TV (ou)
Du | 1 1
—=——Vp+—Vr++—(jxB)+g
Dt  p p p( )

where T is the viscous stress tensor, j is the current density and B the magnetic field vectors. The latter two are
governed by the following Maxwell equations.

0B,
VB, = 4], j=o(E+uxB), VXE:-E'

In the SPH framework, the fluid is discretized into material particles that in addition to carrying the fluid
properties, serve as interpolation nodes for the discretized fields. In this work, the weakly compressible
formulation of SPH is adopted.

As the first result of our SPMHD development, a 2-dimensional simulation of a Hartmann flow versus the
analytical solution for Hartmann numbers ( Ha = BL/a/vp ) of 8, 25 and 50 are presented in Figure 2, where

the Hartmann number is a non-dimensional number signifying the ratio of electromagnetic forces to viscous
forces. Comparison between the SPMHD result and the analytical solution is satisfactory.

-SPH |
—Analytical
1

LT T — Y |
o] 1 N

-
=
=

051 /

05 0 0.5
Y/L
Figure 2: Hartmann Flow simulation using SPH for Ha = 8 (blue), Ha= 25 (red) and Ha = 50 (magenta)

This research has just been started. Future work includes extending the present 2D code to 3D,
comprehensive comparison between ¢ and B formulations for liquid metal flows, implementation of
turbulence model and surface tension model, extending the present model to non-uniform, time varying
magnetic field, etc.
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Effect of doped nitrogen of hydrogen absorption characteristic for multilayer graphene films
AWRFH TR R X
Bun Tsuchiya
Faculty of Science and Technology, Meijo Univ.
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5o ZHUE, D am A TR AL — T DAERN —HER>TNDEEZ BN TWAD, Bk
HI72 AT =X LEH OISV TR, 22T, ARFFE T — R BRI RICRY D a=y haaHic
BT DIKE D HRER 722 B0, BBV — T L O BEAEHELZTI L% HRE Ulc, ARE R IR
B COMBAIIRAEN TRV, DN a=y bk G AL A DT Tho BeasZr i TR/ o3 5 L
L. KT EOHAER A EAE N B3 0582 L 7=,

[(#F5E 5 1E]

AHFFETIL, BHIREEZBE L& 7 HEFIEE LTSIESTA =— R L7z, SIESTA
TSR IR R T 2 EEWR BB 2 R & L CTHW TR Y, KT KIEL e &Rt E
FIREBEH DD DRI FIETH D, 7, MibEhEL ST BedZr fifa 2 ERL L. T ORED
BN KFEZ 595 2 & T BedZr FITEIT B KFEDEN E Ofi IO 2RI e ff i D 2
b, TRV —DFHE%EEZ{To72, kY2 7V > 7% Monkhorst-Pack 5T 4 X4 X4, #ER
TR NANDA y FATHEEIT 300 Ry TH D, S5, BHEFITEMT 57125 0.005 eV/Ang LA
TIT72 5 F TR b FH A 4 FEhi L 7=,

[HFERER B LB E]

BesZr TICHIT A AKZEDOFEEIREL TIN5 72012, BeoZr ORI BICKZ LB B L, KFEE
BT REER B O XX —51 R, S FHuEG R 1T o7, B REEHREBHRICKIT 5%
S LRI T IR ) 2 RRT D FEORD, R FOMMEEOEEEZ T 255135 5,
Rz, ARBFSE TR BeoZr (XM fE S 2T 54, KEOWMELE OFELZITOT U,

Z 2T, BedZr 2B HAEMHEEDOXMFMELBIE L, K5 EOME 2 RE LS 2 HNsEAIC
BT 9 RY = OPMIEELZHEL, TNEIUCOWTOHRE LT/, ZORE, TRHAE
BT D 6 FEOFENME (A b)) 2HR L, BV A MBI HKEOEBE =R LF—%2K 1
WORT, bo s bRERYA b (Site-1) X 218D Be & 3D Zr BNIEAED 6 mfk (=I5 misE(A)
OHFLTHY, ZOLEDEETFILX—1L-0929eV ThoTo, 2D LiE, Beolr IF/KF %)
LTHRBMOEETHDH I LERLTEY, REOKZEEZEEL I DI ENEJRHEFHEICL VR
S,

Iz, BeoZr FIZEBITF DKFEDT U v FRIZONWCORFEEFNE LTz, BT 2 7RV
MIKRFEDPEBAFATET 256, EHEHRICEI VS TIPRFENNBEL, HGEIZ L > UIn kT 5,
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ZUE BeoZr (ZBIT HKFEWEED FIRICHEEY 52 5, 22T, & TREME TR L 2 o
KBIZOWTOHEEZITHT2, KFIZEL TRLEYA RO B, IT#HELIZLO% 2 0 FTERIR LT
B L, G bt m 2 £ L7z, TOE, 9 9 DR O L& FRIAKFZEOMAA DEE
EBL, AFF 9 NZ—UZOWTOREETom, ZTNEE 2R, TORME, BT HEEEN
2.0 ALLF O AE DI RE L R OBICKRR AR B L, BERRT & LTHFET
HZEMTERNoTz, ZOREIZEY, BedZr FOMKFRINMEIZBWTIAER O T 0 v %
THREBERT D ENHOLMNE o2, ZOMRLIY ., BeoZr FIZH T 5 KFE DR KEIREDE
HE2RELDHE BedZr D=~ b ENLHIZERKAFOKENEIRTEHZ L2720, BeZr TITE
T DKFORKEEEIL 3.53 wt% TH D Z & DRI NT,

#F1 FBREMYA MIBITHKEOEET RILF—

Site-1 Site-2 Site- 3 Site- 4 Site- 5 Site-6
(Be,Zr3) | (BeyZr,) | (BeyZr,) | (BeyZr,) | (Be,Zr,) | (BegZr,)
6E{S | SHEMS | SHEMF | 4mEfFE | sEF | 12K

-0.929eV | -0.688eV | -0.641eV | -0.540eV | -0.099 eV | -0.008 eV

# 2 BeZr PO THKFZEORT U 750K

2 EDKKREE [RFREIEEE(A ) [RFRIERE(A ) BEBETRLF—(ev) | KFLELY OREE
G- FtE®) BIFILE—(eV)
Site1-Sitel 2.39 2.44 -1.85 -0.92
Site1-Site2 1.46 fEmt (RFEICKD) -
Site1-Site3 1.19 iRt (R%ICKkD) -
Site1-Sited 2.30 2.29 -1.43 -0.72
Site2-Site2(5B 13 1%) 1.68 fERE (R%EICKB) -
Site2-Site2(582iF1E) 2.07 iRt (R%I1C&3) -
Site3-Site3 2.07 fEmt (RFEICKD) -
Site4-Sited (5B 13E1E) 2.07 2.09 -1.10 -0.55
Site4-Sited(SE2301%) 2.73 2.60 -1.06 -0.53

(R RFESR)
RriZ2 L

166



30FP-8 — IR

BIEM B OKFBZEBNCRIETKIBEAGEORE
Influence of Charging Methods on Hydrogen Behavior in Structural Materials

RIERF LA BH 5
1. BrEEE
Bl 6 2B E S O EM BHE, 77 X~sxtmptkl 2z gl Lo h i REGEE2 2T 5 L L bic, &
KBV FULEPHBNIICILR T2 £ B2 600, —J7, MEMEIO & RIERSCBIRIZIE, G
JEREI (SCC) ROIEMEREEEIN (APC) FERN LIXULIZREE 20 2D 1 DOER & L THEHP DK
DEENBESN TN D, TI T, AUETIE, #EE (A7 VAT VI =0 L2 548%) 1O
KFDFE - B, KFEATE (BRAKET ¥ — D, KBTI AvTF v —DEE) OEVIC
FVEDESICET 20t T LI LEARNET D, TDOLOIZ, KROBMKZT ¥ —VIEES
KRBT T A= F ¥ —VHE L RIS O @R F—A A F AL ER SEM » TEM ORHIHLRkBLIZE
EE 2 JLEITRICRI T 5, £ OFER, MEHIBIT 2 B8 7k & BB &4 b L7e ) SRR & SRR AL &
LEOMEM B O SRR A HET 26D THY . MBFIZE>TAY v FBREW,

2. EBFE
2.1 KBTS T A~F ¥ —TE

AEEITET, ROF—BEHEE LT, ARKROKET I AT v —VEE (4T v—T 7%
&) \ZE D ME~OKFBEAEZRAS T, KFEAOFEIZONWTIL, T =0 LR EO@ET )V
SEULANKET T ALY, MIT I =T MR TSN & THERET 5,

ARFZETIE, FEFEOISEARIR TRAESEDL Z ENPFE T 77 A~ 2R LT, L7V =
T ADKFET T A= LD BT AR,

HELE LTIE, REZHREBIEIC KDL LT A I = AREHWAZ EIZ LT, T/ =T A
WHMETRDZ LRV T T A B ICEMEZFIN LT W) 218, BEWEZARTHI LN TE,
MR RGICGHETE 2720 TH D, £, 0.5mm FEITEL L= AN OHf 7 /L I =7 LD S € 15mn,
B 50mm OFEFZEID L, Bsig ks KO 7 X~ S 21T 5 mITH#H400 2> HH2000 F TOWAMFEE %
i L7z, 0%, SEIEEICMNE L CWDIERW I R RET D20, TV VLT A~y ML
EAToT=, TV U PEEICIE, 10%KER LT R U 7 AKIERE W T, |IET 1| DR OSME Tl &21T
VN, EDIT, 10%EER KRR E VT, BIET 1 M OEMTT A~y MW7, 72, TAH Y
Vetg ORI & T A~ v MLEEZIZIX, KEAKIC L DS 2 +0I2iT-o 7,

Z D%, 10%REEKER 2 VT, =R T 10 M O S CHMmBR AL 21T > 7=, tRig b D>
WET IV = AERICOWT, A 3 FL—F ¢ 7 3EE (AOT-1P-500W) Z AW T, KFETST A~ %
MR L7e, BRI ES L OV T A~ BRI O BefF 280 T BRI O SEM/EDX T 247\,
BREAEIC L 0 AR LB b T VR =T A0, KFET T AHFICLD M7 VI =0 AIE TSz
MEIIDEMERT D, £, KET T A~ wE LI2th, BEEN B CUTETIRTLEEET, B
2T T O — T B ENICE S, &7 0 — T LR L T, BB o HLIC o T 40
pm AL 50 pm HAR (10 um) ZRREEICH-> TBESE, BB EERESELlE L, BB
BTNV =T LAPNBETL SN E D D EHRT D,

3. EBRFEREVELE

X 112KFT T A~ ORE A RS, BARET, BEREEICLY . Ty o N"—HNOKET A%
AFA ML, RN~ A T ABM 2N 25 2 & T, RBREIIKET 7 A2 BASHED,

X 2 (ZKFKE 7T A~ WSRO EDX AT R & n T, KFET 7 A~ REFIR ISV T, BRiRE
A DZAEDFRD BT, SEMIC K D REOBEDLAL bHEGE T R oTz, Ledi»> T, ARIOFER
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TIX. MBREA~DKFEOBEANTITE RN o7z, SBOMEL LT, RBHELE 2 LI TOREROM
DT A~ g4 (UBMS:UnBalanced Magnetron Sputtering) TOHEERAZ FHMGTT 2L ENH 5,

TS5 X RG] (BBBRRE &)

'

[F5x<mstik|
8 o

o

581

|"'=|=t
FAEINSIAS,

6 074 %

@ KEISX< I_'é"?'ﬂ‘-l-"‘ 5
=T=/hA
FroN—RAEKE

X1 AFRBFST7A~REEHE
2 KFRT T X~ PRETRI% D EDX Skt R

4. F&®

AMWFFEIE, RS BRI E S OIS B DK FZEEH 2, KFEAFECLY ED X522 50
AT HZ LIk, BARS N F UL EHEEREE OB ZIE - fECE 2MAES T,
Rl G FEBRALE S OMEM B O MR LOEMFEMOLERICENT 5 2 & 2 BRI, #HEeh (T
=y LEE) ORmAESHEME LIF LIk, KBTI AT ¥ —V#E (40T V—T 1 > 7 5EE A0T-
IP-500W) Z W T, MEFRIEICKFER T OBEANZHAT, LU, BRI ~DKFE DB AN H K2
STeDT, H%OxEKE LT, BEHREZ EIF TOFEBRSCMO 77 X~ GTEEE (UBMS: UnBalanced
Magnetron Sputtering) TOZEERZ FMETTA2MLENH -T2,

B R
(DI EZR—, OUREH, PoplEss, wom FfE, RS, 25 134 MIRBIRSMREMEE, BeRYR,

REA K, (2018.5.26-27), pp. 71-72.
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BT AT v DA M T AL A D s 2
/8 NG = HH 5

[EBY] 77 X~ CIADIEE D X A N—ZOFEMELE L TRy XU o TRHESEVREE DS BAT 72
BT AT UW)BMER SN TS, L, WIIKIRM L, FRESE. B EoMERD 5, H
2, BRAEMESZ T D XA N—FRTIEL, Bt ifETH S, Zod, FiEmiRENRE<, &
DIZ, FERBENEVK R La R—7WHEENAIES N TS, L, ZTNHLOWERIX, 74 A7
7' a R0 ELMs RED L ZEVERT L0 SRR LIBREENRRKRE W ER LN E o TS, =
T LTRSS O 1, BRI T EINEEMHIP)IC & 0 BE S L= WHIP-W)IZ W THFZEZ D |
BHUEK L TWDEREEREW SIS R R D720 0oL RE< B 728 213, matESHAO
BRI AT L2 AR B2 2 L 2O L TE T2, E2. BARBERAEWO X 95 72 EEMHERk 2 H o
WEITRAR VR EL /NS WNWEEZLND Z 0O EEL LB Of SR O R D888 3 /b 720
TENTHEND, AW TIE. BB W & 252, HIP-WO R i F 810 2 10 5 AN EVE R E I KT
WEZP LML, FANRN—ZROERMELE L TOMRBEZFMET 5 Z 2B ET S,
[EBR R OFENT] AT, W EEM . K OFRESE W M2k 28 1 B — ABVE M BRI OV Tl
T2 LT, WEREERE U mERBRER & ORISR HOWTELR L, REHIT 74 R~7 U 7 flo
W EIERS, R ONZ O W EIER 2 Pl G A U 72 i W BF 265 L7z, 3UBH A XT3 10mm X 10mm
Ximm CTH 5, E1E—LBAREEL V., REHT Cu -ORERE I 5Smm ¢ OFLABEV - W R
S ZHCCHE A B E LT, IREREICITIR, SR 2 50 “EAHREFHZFEH L, ©— 2R
OWREZ WP E LT, BT B — LBAMTEEEOIEHELIL 20kV TE— AW A X3 3mm ¢ TH D,
7o, #EHZ 100V OFELEZHIIM L, 2 IRKE-CBE 1 Ol 2 1 2 72 R RE CRUBHEJE 2 JE L AR %
KD, 2 P OBRE TEF £ — 2 O RREHT O e @ BB 230 1300°CIZ#ET 5 L 5 XU — %3 Lz,
2P O — LMK O%, HAHKEME LT85 BERFETL2Z2E T, 1A 270D h—F/LDOK% 9.5
e Lz, 20XV A 70k, %3Nk LEF 200 [mi#t 0 iR L=, £7-, HEREEZHRT 5720
WEHRY L, ERMEFHEMEE (SEM) 2HWTEmBIEEZITo72, SHI2, ZNHOERERES]
FRARBRIC IS T DI « EEAMRROBRERGEEZ TICBEE LT,

ER] X 11040 K LA M ERIEO ©— AEH & REHEE 2177, B —AEIREHE 752 & T,
A BRI E 23 1300°C & 72 HIREZ L 20 KT Z N TE 2, $7o, BEIREITRK G 2 %12
REIEEICEL, B —2A OFF %, REEEIZTFREL, RORBEFBRE LI EH L TWD, K2 I12#0 K
UEVE ] 21T - T230BD SEM B2 797, #0IR UEVE AT Cl, W EIEM OF M IXHE 5 2> Chi i
72 SIEERBIC& 22 vy, RS W M Cid, REIZB S TH 7278, SEM G OBHREIC K KL ) e
ATEE, TNIE, B TH L0, MmN OBENNC LD AREFBROF v o2 72 L0 %5
425 SEMBOHBRIZ-Z D L TWHEDTHLEEZLND, BfTE 20 [0 K L (20 VA 7
N OBETIE, MEIEENEE LT\ e, W JEEM TIEERNIC AR HER T, MELFIZLD
N OBINIVAECLTZTROBTHLEBEZOND, £, MR RICOLEERNECLTWDZ ERb
MD, PSR WHMTIEIWIEEM LD &, REOEENKEI W, FEBEINIEWZIEM L0 %< 0T
PR G, RPN E U Tz, 40 A 7 1% Cld, WIEIER, K OVE#S e W A 1287
72 R BRSBTS O MK X 22 IZ R e o 72 70 A 7 V5 Tk, W EEM Tix%
DIMPAE L 7o o TWDR, RERBILITA SN0 -T2, Fiz, Ffbs W ML RRICEEE 221k
ISHERR T X 72 o 7o, 200 A 7 V5 Tk, FRC W IEIERM OB E N 2P EA, FEOMMiTE L < 72
V. FEERRIN, FREARRLRILIZ I 7 vl S AR ST,

[%52] X2 \RENT=XK D12 20 A 7 V0D W EIEM TIEFE RN &R R TEE N R 5703,
FifGe W M CIE k0 REZRHEERICE D L Bbn 2 FHPIREB(LBMER SNz, £, SIERBRO
FER. FERERAIC X0 BIRISAIR US IR T2 &3k, IEMEDSR BT 2 @i Tl W EER Tl
10% D TNCR LT, FfbSE W A Tl 60% < HUND Z EMTE D Z LR o oTz, #H- T, il
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fh W A IR S THIMEZATE L. & SISO S KX\ = WEIEH & il Uk & AR R ER L
BRAELELDEEZ LND, —FH. S 5ICHY R UBERZIZ T2 200 31 7 L4 Tk, WIEEH T
WA R ERZACC 2 7 n A2 X ZUNHA LT\ 5, ZhU, WIEIEM O3 A I3 FEME N R 5 SR T
HHONE 10% & BRI R TR S W, S 71
R X BEOMERRAE L LD L E L b D, £i-. e
20 A ZAME 10 A 2 VE T, WIEEH ., ROY 1400}
e W B LIS K X AR FERZIZR SR e ho
2. TR, WO ORKEI T & o L7 %L
L. SMZEBIC X 2 RETHRZELAE 2 1o Wiz
THhHEEZOND, UL, WEEM TS 5o %0
0 LB £ BB T L 0 KIS ERE S, 7 \ [ [

UGS Th XA L DME ISR N2 b DL 250 260 270 280 290 303
X OND, o, SRS LEETIE. B Time (5)

W 4 Cld, RIS I DS 71 L 0 HRIN TO R 1 E T U — AR ER O
IS WD RIRRERITFEE Lo iz b D & B & FE IR 2L (W TEIER)
Ex oD,

1200

o
S
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°
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Current (mA)

Temperature (°C)

©
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o
T

W ESERS Pt Gn WS W SRS Fifiidl WS

0 cycle

20 cycles

40 cycles

70 cycles

200cycles
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2 WIEIEM, K OVFH W OFET & — L MEHS K5 ZHIRAEL(SEM £)
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WCEAR IEMERERT & 0BT RE BRI S K D WEIEA B O b L 7E B0 A

NS ENEANEPIE =2 ¥ —if5et v 2 — ekt

1.
WEAREE (T, A A VIR SO m A 2 (Zry-2) BEHP OB E K OIEREGHIR O MMM L i35 2 Lic kv,
REEREN S OIFELE B Z OGN KFWOHMEH LRE T CTOFEHEZFE L, ZOME, BEIHLAGICLIY 150 nm
KGOV A ZDKFAOEEMERT T HBEP MR I, KRB EHEHLIC LV A UZEL L ORIGT L Y kFE

(H) 2 Zr BAHPICHEE LI EBE LT,

IndaA 4 (Zry-4) 13, MMHEKEOEKEE (PWR) OBEHEEMEILE LTHWLONTWD, Zry-4 O Zry-2 & 5
RORIL, IR NI 2B £V &L ROCREROIMTICHE I IRMIAEFE L TWD 2 ETh D, AFEEITL, Zry-4
CTERAFAET DHTHIICONT, ZOWRTTH « A X - (REEBE & A L7 RIS OV TR T 5,

EBR IR

REHT, Zry-4 DA XA YEL FUA Y —Y —TARLMOD a I TATICOIE#, ¥4 VES Fy— FTHRIFELE
100 um EOBRETH B, HORFEHT 8 mmeD IR ICFT Bk &, B (VA Y= v ME) oA 4 BB
EA G LT TEM 8UIHICHEEI L Lz, YA ¥ =y MEMAFEIZIZIUNRFIGE ) F i 5EET 0 TenuPol-5 %, A 4>
WFEE (I3 B = % L ¥ —Hf5E & > % —@ PIPS (PRECISION ION POLISHING SYSTEM, Model 691, Gatan) %
TNENRNWT, VA Y=y MEC X 2SR, BRKE LTAZ 7 —/L 950 ml, @iE3ERR 50 ml Ok % M
W, 25V, -40CTH D, A A UHIEEIC L DI LSEIE. MARRRl o L SEIR N B AL 2 % CRURHR S & RIS L
BREG 6KV D Ar A A2, AHMAIL6 THD, IHIC, L EFMIE LT2kV O Ar £ A% A4 6° T 10
min M4 L7-, TON BEAM MODULATOR (% DOUBLE, 2 > A > JREL#E 3L TOP TH D, Z DA AU BFHEIC X
V. YA Yy MIFEECTIEHT < ho oMk iR 2 B 1588501 H > TEM B152100 L7 sk 3Rl S iz, 3Rkt
AR B A E R E 7B EE (TEM, JEM-3000F, JEOL) % F\>, STEM-BF (Scanning Transmission Electron
Microscopy-Bright Field) 4% (' STEM-EDS (Energy Dispersive Spectroscopy) ~ v B> 7LV wEmbr Lz, &
TOIMEELEL 300kV TH D,

2. MRBLOEBE

[ 1 /21 Zry-4 #f5> STEM-BF % (a). Fe X O* Cr 043z =3 STEM-EDS v~ v > 7 (b, o), ZHHATIZ
Zr O fik ERAEDEBS (A Tho, JEE (B #OGmEEME BBEIN D8R 253k mER (%
BRSNS ) & ETEEIC OV TR X BT &2 72, STEM-BF H O @GR O MBS Z T, A%
FIJTMNT X BROFEAE LRV EZE R & RIS & O 7z, IR, BB X OFROBERRVEIBERE S, TnbH0
NMERRD L TVEZ N Fe KU Cr 2 E0THMIMNTEEL TV 5D Z L X005, ERREE O H¥1: STEM-BF
BCITETREREDRN OB TEX R oo, BRREMOBEFHROERICL 0 FAE LR X MOMEIC L 5%
DA X VR ATRE L In o 1o, B EMRWI R OGS £ OFELZEIR A DT2DITIE, RN PR <&
RHENERT 5, €2 T, TEM OIEREFRE U TIHBAMEAT RO 25 k TIRFEME» >+ 2B A 55l THE L
“o AEHWZRHE X BRORIRIC & 2485 B OB BRI OfRtg Tii1E, JEIERR T O AR BRI T3 504 D SR FT
72 b ENH DBEITIL, TOFHEIR NERIICE R FRERERVED LER D, 1 41 Fe. Cr. Zr OFH X ##
SIEONERIFEEZ T 7T 7 Th D, BEHRICIT Zr DR XRRBRE DMK < 2202 OBINAFECH 7 Ik 2377 E L T
Do —J7. #EHIA b IR O 5 IR BB R X IR AN L TV D, IREREIICIZ 0002 7T v 7 ROAIREIC A
U 55 E & Az, 800kV 1D Zr HCTOHEERHE 45 nm ThH D, F7o. Zr OFFME X BRIRE 2L G IR 43

il
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R Lz, 9 HANTHIC W CIE d OB CHH L2588 (2 um TUTF) ISAFAET DHT S OEE ) & i FE %
BHL. 2ok, BIEAZBEICONES TR U CORBIE A48 Uiz, JRBEFEEICITAFREEE 8.3x10'8/m? ® Fe B LW
Cr ZZ T I DFAE LT D &3l S dv7c, HERWT I OH A X (REIOBIEE) 1% 47~330 nm OFIFHIZ/HA L,
WY A R1E 130 nm & FEM S 7z,

B 2 1B ORI B W TR SN UM i 2 773 STEM-BF 8 Th 5, BUIMTHITEEED b O F LA
BELUTHRET 2 MR H Y, Flé LTABM TR L, MIMT I ORRIE T, 2.4x10%/m3 LaHlis iz, E7-,
AT O A X1E 4~33 nm OFHIZ oA L, FEY A XL 14 nm EFEI Sz, YA RIHKRT 8 & Rk IC &
SOREM T 2D, WUIMTHB DT DRI DOV TIL, BRI TIIARH T 5, HUNMT TR 4 O R &
O A RE T 2 & MBI 4E <, A AL IH NS WEE O LB L e o7z,

3. ¥i¥

BRI O MR KX O nm EOEREZ 32 — I & T Zry-4 & TEM BT 5 Z L1280 | A AR O
DPE IR DT DR &2 I UTe, HRATHMIE Fe-Cr %, UMTHEM ORITBR R THRATH 2,
BRI
RFEREER « AR (A EE AP = 1 L X —f 90t o % — AT R)

TRGEEE N - PN SEE LN RIS H ) R Se i e d=)
WRIeh 0 - BARHR, RH RS OUN R 2T 2)

B ERER AR
Wedge-shaped Specimenz
thicker region edge, E

> Thinner

)

w region iV
S a
- d
- u
u
m
~ 000 325 um

Distance (um)

1 Zry-4 OWHAF D STEM BIHEHE R Oc#~ v 7 (EX), #EHNE S 2738 X (H1X),

#1 Zry-4 ITEENDHHE OV A R OERFHE B,
B A X (nm) | FEZE (m)
A H 130 8.3x10'®
BT 14 2.4x10%

2 FUBHIG O MR C Fo U TR S LT U IMT D,
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F— A BRI FRIEICEE D\ f a A ZV T T X~ OBGRERE DO PR

RS FIERIFERT  ~Y IVRZEEE ARl Tz

RaA ZNT TR OBEGEET Y v 7k ZEO TR R AT — 4 _—2 L LT, HahhFik
R0, Whd [F—2EEFE TR L > TTHRBEIT>T0D, BUEDOFEFR CORMRBSREZ AL 5
HET VT EITD & L BT, FOMEELCIEROZR IR OTEISHEI I T, 7 — 2 _R—= 2D T2 D ¥
IR R CREROT — X BRENET U o 72479 2 & T, BRERE 7 82 SmEc PRl 5 ETo
FERTIRE LTSI 5 2 L3I S D,

HatTEOm# E LT, LHD 77 X~IZB 54 4 Bl 5o bl#d &t 217 -7 [Ref: M.Yokoyama,
Plasma and Fusion Res. 9 (2014) 1302137, A Statistical Approach for Predicting Thermal Diffusivity Profiles
in Fusion Plasmas as a Transport Model.] BT —4 ~_—2 (A A AR 2~7 keV DEZEDOFERFEFITx LT,
LHD FERTRIOBE AT 2 A — b TASK3D-a |2 L 52U 24T - 72558 « 385E 3000 DA A2
MEREINTT — 2 D38 £405) TN RFOILFEGEE & ORI T Lic, 2O X 9 7227 —F ~X—ADHH I,
TS BB THEOBR A IEA~ DS B OERINC & > THERAT v 7 Th D,

TRMIEREHINE (AIC) % RN, o SN A COET VOB TITY (goodness of fit) @
] 78 SIC Ko T, EHAR A AE LTZBROA A L BGRAREDY,. TN a— T VI B COA F DT —
YR (T T A=/ TIESOUY) . EARE LA A AREDL, A A AREARA T —VE (T7 ARk
RCHERIT L) 70 ETIREREL0.93 £\ ) HTUIE Y ORI TR TX 5 2 LR STz, A A AREARED
DIFHRZET NDH TIIOITND Z LN TE DD, TERDE R TEDOT R/ F— CIADKHAD 2 r—1 o
JHIE BRI > TOWDHRERTH Y | ZIUTL YD | A A BmSRE IRE AR HIRAT L TN D & 5 R
HIFN DS TN,

PERDOERR SRR SRS < BHR AU, 2L 5 2T —Z B TEZIGH L O < 2 & TR

STV bDEHIEF LTS,
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REIZEME LAFD 0, REBCDITEAZEOIMENCAZLD, 2) W TIEREB(EDOEEIT/ NS, F
7o, EREEIT/NEV, Q)W D OKRFERHFEENT, YA E KFBEORE TOFFEEN LA L TV D,
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5. 2018 AEFE D ¢ o X—1F 2016 IR ST HEFEE & 7' 7 X~ st & L ChE EBR M TH
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FERTO Cu?* M # VEBEIERD Er05/Y,05/5US B &
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VBRI E F. (b)(X 1.5dpa DA 4 VEEZEAKEZ
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1IZRY cur M 4 VEREHBGRE DR SIKEEN S
LEamd &SI, REMTEDEGREISBRILMBEERE
KU BKREFV=HIZ, Y.0; FEIBAD Fe [RFDILEAH
RESN:--OTHLHEEZALOND, F-. 1A VR 2 EECD CF At ENNED
IRT D Fe-(Y)-0 D HIEIEFEFEIHT (SAED) /84  Er0s/Y20s/SUS ZEHEREICH 1T HWiE TEM £

(a) 14 VIRGRTEM KR U (b) 1.5dpa FHEDAF >
—VEHBETIE. AFVBHICK-T, ERE (7 BigEuzErd.
EILTF7R) EDETLTWS I ENALMICHE STz, UEDTEND, 1 F VBFOFEIL. BILY
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(b) A A HEEE#E (1.5dpa 1BH)

AR : V. Hishinuma et al. “Microstructure and peeling behavior of MOCVD processed oxide insulator coating

before and after ion beam irradiation”, Nuclear Materials and Energy, vol.16, (2018), p.123-127
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* 3d B AR OREME IR AR S L E R BRI B D E S DI QD R T, NiREZ A 2 T
HEIEZ R L7Z Fe-Ni A Az (ERLL | PRETRTH: ORI « BEtE 2 3R ~ T2 BFZE R R AR 375, 7Z0ds, I
ITUTHEM LB L= Fe-Cr B & DAL ) —H VA RDOBFIEE RISV TIE T 5,

EERAE

RE7RERAER O | FF R OATLIR A 2T ~72, MgO IXMIFFERHY | RIIRE CRImNIZE
BI@NEC D, AIFFETIE, Ar A4 W7 EERFR IR T 1000°CEVLER A #L7+5oF , AFM KO}
XPS THHEMRAEA T CRTLEL G AT DT, T O FEMR ISR S E 2R AR L0 A &L /R 7=,
500°C™C 16, 24, 29, 36%Ni 54 % FE £ — AT 200nm £ & L, 600°CEVLILL /-, IDIT, MHE2ET 7N
EVFC 1000°CEVILEL L 7=, #Edb ik OkE % RHEED TZ D% #1221 EBSD & Y XRD CHEEMENT 4
1ToTo, AV IREHE, JUNK IS T FR e T 0 2 27 LA #4 FCERIR T 2.4MeV O Cu* % i
FL7e, ZOBEOHEEEIL SRIM 2—R XD 0.9dpa & FLFEDL DV, fERRFEIL VSM ICXVEHEL 7=,

BRRUEBR

HiE b z1T -7 MgO JEMRDEH I, AFM LNV T TALF B AT 7 S RBI, XPS L/KER LW HNE
EAE N LA LT (Fig.1), T D _EIZZEE LT- AR OBEZ T ~T-L2 5, 600°CEMILERE Dk
i M OV R AT, AR D MgO(00)[ 100\ 2% L CLL F D@ Th 7=,

16, 24%Ni: bee(001)[110], 29%Ni : fee(001)[100]+bec(001)[110], 36%Ni: fec(001)[100]
29%Ni (22U NTIE, 1000°CEVLIRIL I fec HFHER STz, SHITAA U REE ., 2D fec FHO—FEDS bee
FZZAL L T2(Fig.2), MV T, BT TRSUIE AT 272825, 16, 24, 36%Ni Tl BbOZE IR,
DAV STz, —F7CL 29%Ni TIXIRSHC KAWL DO KA fEF8 L 7=(Fig.3).

WIZ 29%Ni A4 CHREHIZ IV FRH LS I U7 R IR A5 2. %, FRETRTIE fec FRO A TRIFIRELIT
125 emu/cm’, B 1413 fec & bee FHOIRART 701 emu/cm® Th-o7=, FLLIELLT= bee FHOEAFNRI LAY
24%Ni OAE(1535 emu/cm®)E[RILEE % TEA fFAELTE fec FHDOBULNEL LN B 2 72156 k4
(ROBEALIL 294 emu/em’ L7200 | FEEREZ LT TX70, — 77, foc FHORIFIREAL AR 584
emu/cm’® £ TH 5 [FHEINLI-L T AL FEBREAZ FHHR Tx5,

ZZ T, fec FHOBALD FREHZ XU TR KA 2 25, Ni kLAY 30% R4 DY foc-Fe-Ni A /73—
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% BABIZZE AL LA o728, 29%Ni TIHHE K L7-, ZHUZ, fec AHO—EEAFREFIZLY bee FHICZEREL 7=
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Magnetic Properties of Fe-Ni Alloys”, JCS-14, Sep.26, 2018, Tohoku Univ., Sendai
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Fig.2 Schematic drawing of the model geometry including
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1. Progress of GAM simulation
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2. Particle-Wave Interaction
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3. Turbulence Intermittency
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International Workshop for Advanced Data Analysis of Plasma
(May 21%-23"! at RIAM Kyushu Univ.)

5/21 (Mon.)

10:00 Inagaki: Welcome and Introduction

10:15 Scientific session:

30 min. Inagaki: Recent Progress of PANTA Experiment

30 min. Hallatschek: Progress of Gyro-simulation of GAM

30 min. Sasaki (presented by Inagaki): Theoretical progress on GAM

Lunch

13:30 Scientific session:
30 min. Kosuga: Phase Space Turbulence

14:00 — Working session: Hallatschek, Inagaki, Kosuga
technical aspects of ICE, PANTA tour, etc.

5/22 (Tue.)

10:00 Scientific session:

30 min. Boyu: Hurst analysis of turbulence in PANTA

30 min. Dendy: Simulation of ICE in a tokamak/LHD plasma I
30 min. Discussion

Lunch

13:30- Working session: Hallatschek, Dendy, Inagaki
Scientific stay at Warwick Univ., future research plan

5/23 (Wed.)
10:00 Scientific session:

30 min. Dendy: Simulation of ICE in a tokamak/LHD plasma II
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30 min. Ikezoe: Interaction between wave and high energy particles in

magnetized plasmas

30 min. Discussion

Lunch

13:30- Working session: Ikezoe, Dendy, Inagaki
Technical aspects of ICE, QUEST tour, budget application etc.
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