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1.1 HROE=R

IRV F—OHERIL, ERKEOHFFCUEDO R LEDOZDHIZHERTARTHD.
HADIXNF-BERUTMERHEBT I, RERLEOFTHY P 7#HE
OREREBIIELL, IXNF—EEORMMNRAETFNTNVS. FETIE, X
F¥—FEE IR LFETERI~S%DE WG L, 2010FICIEHALETI 5EIC
RBEEINTVS., ZDEIIZ, SBEMLTOHSIXIVF—R[ELIHRL T, F
IXNF-DOHEEZASVENDS. BHARECKBARET, HRREMEOE
NSITIEEICENTV B, BEARNS TRXNF—EENENED, BRENRBIX
IF—EBEEIZRDIC V. F0RYD, REHENEFNZVRD, TXIVF—
D—REMETHH/BELTOMEDIT ER->TNS. —F, BKRSIIHFERAREN
BHHICED SNTWBREEHED—DTHY, SBROIFIF—REQEMID
+AMIETEBFRTHD. HEETIE, S OENZEENLEL THDSH,
EERAEICES> T, FNNTAHAONIRMRINZ ZENETNTHS.

HRASERIL, 1960ERBEICNAT IR OEBNYVETHEINTLE, H#iR
¢ﬁbﬁ77ﬂﬁ@#of%b&?l¢tﬁsk.%n#%wﬁwﬁtfﬁfvﬁ
ETEKER, TOoANEBEELHAUAODMBOBTERRTEZO—Y YEENTED
DESENDHO, BRI AVEGERETHIETRKAR>TNVS[L]. ZOKIBTSX
THEEOHE LTI, BBEEMOXEBIINMAT, FEMSEATIAMMENNITE
BLTWMNENSZ L EBERBEENDS. YHOAHYOERD D, JO—K
E[2], ECRILEB], T1 5—HE[4 &V o iEHKFEEZ D DELFEOREIA
ZLTNEOREDEEZENICRESI B TRETIFHFENR—F T EHOET
Fbhrz. Thck->T, 73 XAIFHIEENIBEERHMYIIED TERNWKEXT
BAOUER]L. 79XROHALADERIIR B o220, TO—FTEHLTDOHON
BEL TSI ARICEBATAEZAMY OEMIZ DR 2. TORR, TIAIHh
5DEHIBENKES PSATBE*BRBICERT I EVRBE R >TNVE.
1977~784EIZ /T T, PLT(Princeton Large Torus)D ¥ > AT > 2 ¥ —&RKY I
IR ER, R X 5EHEENKIBICETL, TNET2keVAIRE
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ol o ATBENKeVETLER L[5, 1980FLIEE, KB NI VEETII,
Ru &7 XIRMMEBIREMEODND KDY, 75 AOMEENKIGIZH L
L 7=[6-14]. «

LAl REOHEAICES THEREENETNE. bEBEMEI Ny FU >
UAREMREEOREEDL DR 5 A[15], TRITMATEE RSy &) > Fiigek

 TBKIEBo NS THB(16]. RETI—T 1 T LFEER, BRETHDKE

FRAECEKHME LTT IR EBRLIERIGER ZT. LT, CDs®
COEWVH RS TFRENSHHEIN TS XARICEATEHIECELS T, 75X
TR ORFRMY BN 5. JT-60TII, m?ﬁwhﬁﬁééﬁ%mhgkm%a
REAFDIEMT 2D EEAIL TW3(16].
W$M®h%i,ﬁﬁ?ﬁ@twb%ﬁkiDT%&BHT§Tm6WMM.%
DR, MEBINYF U TITMAT, 400~1000K THEFEENKE <ELT B
ZNy&U?mﬂzu1mw%hfh%$#%ﬁ_%mTé%%ﬁﬁﬁﬁamvﬁ
HRBEOEEMNH SN o 2[21-24].

ACEANRY F Y P TICKBEEIRL, KRFAME LERORRFETHMEFER RIS
o THE UERERILKELZERTHIETELS. lkeVOHRD*ZE—LEE
LTREMICESFT 3 &, BERIIPIVKTRAERD, TUTEOEERIIIZIE
ZL<HK01CHDTHB[21]. TNHDERERIE, WEANYZ U TIDIHRE
WETHD. LAY F U S TRASHETFOL ENIXNE—37AL, BIX))
F-BEOHOTHERMERILKFEERT 5(25-27]. HOZ X 2R RILKFEOE
REBIIHYICHAR S L /hEND, HERMFICRHT 2 EHEREHRICK > THOHYCK
BHIBERIIH TOEERICIED[27-29]. ZOHERHEIL, HOZAM O'C*EWno Tz
KBENE TR NWETERBFICRE L/ ETHHR INTNS[26,30-32]. TD
PRI, BEIANYI U ITRRABKEASNZIRNF—IKFETH I L&
LTW3([32]. | \

— %, BRI R AL OHe A & V1o = RIS IR Ik LT
BEUBBRKTHB[33,34). TOIRNF—EKEHIIPMEI Ny F) 2 T7E I

 TBY, LEWIILE—REETS. H*OBE, 50eVOLED TR ¥— TR

REFENMBRBINTNSB[24]. LA>T, BEMEEFZEORISERIIYEZ/NY
C FU T ERUEDSCATRTFARTFREFERBLEHLTEZISEEXSNTNS.
LML, BEREFZIIVEI N vFY T EETEN, BRIz kFER
FO LRI F—5% i Thompson3 i TR < Maxwell3 i L TWB T ERHSNIT
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725 TW3[23,35]. LMo T, {LEANYF Y U7 EREEEREICL D8R,
BEICH L THEEENELTZETRALTH 5, REERIEE<EEZ>TWS,
ZDEIBEREMOBHRERIILE—LBHICE> TEBEINTETVNSD, EATF
HE—LATIIRTFERN~100Dm?s! THD, EHBETORFRICHNS L2~3ffF
EWONRKRTH 5.

KR SEEOEBEEMAF(ITER) TIX, FEEE&TI00000E 2R ARE
DERZHELTBY, §FETULII TS ATHAEICIIEL WERENEE SNT
WL ZEITB[36]. BIBIITSI XA EHALAD AR E FIXLETIIRESND
ZEMNSTT RIS ORHBRRER FAERAMN LD, ZTHL TR
ERETHEIIRBEINDTAN—FRIEABRITH > TT I AP ORBRLT
NEEAD DB NWREHPRTRICES3NS. Thz, FIBEYIN-FR
TORFRIZIZFNZNIDO m% ! YT E10¢4ms ! LTIk 2 EFREESN TN S(36].
TS5 XL L THEAT A MBI FNETNERTAEMOAREGICHDOET,
F A IN—F IV R BRI (CFCHMN & ¥ D T AT O NBIEIN TS, EEE
RO RBMOXREIBEIZIS0TCUTIZRESINTVS Y, REREIZX> Tk
AN I DTVRNEBESEIZK > TEENREEL, TSXAHOAFHYDE
c D5, XAEEENREL AP ZEE, ToXATHAMEL TOFMITHE
1 T<%. [TERTIEKEROFEANDDEICTANY YU ITRT L AT T3
JTH L THEERZEFIML T, REMTIZ20~30mmDES ZERL TW5[36].
LnLans, ERoRES DIIENFRE-—LARH (<100 ms 1 )RBEFE—LE
B THEONIEERPAFHRODT—INSITONTNS[37]. ANVFUTIZES
BEEZZZBE, LAY FY /OB REFEIIBEEREEIEIND TR
R FREEEHRI[24,38-42]. TN Z, REMPEDN DR TFRE ISR TE
F—LABHIDBIHULEBNRITRERTHIDICHLNH 5T, KA FRERT
BoNRTRKGHEMEL THEEEERD 2 Z ECEL TERRIh TV

FlZ I IREHBEEREOES, BRFROE—AEEBETHANSNZ1x100 m21LLF
TORFREBICB N TRH REREZOR TREFRIL, 1keVOD E—L5keVD
ArE— LT, ¢-007-00924 40411 TH B I EMNHEREINTNVS. £/, E—LIX
VE=N100eVEND ENTIRINF—TH>Th, FOEKEHICIELNRLSNEEN
[24,40]. UL L722'5, BRFRICIBIDNATIV7EB TOERE, EATROMRE
RENBLTFRAILAZEELT L =KL T, HlZIE, TFTRLJETTIEN—
ROTIN—LENISHENBEINTNEY, FORERBEPEEEIRINF—IZ
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E—LRFROEREEND 5[43,44). £/TEXTORD TR FU I ¥ —TI3, 2300K
CUTOBRETRTIAIHOCEFOEEIRIZEAEELL TR NTWARIN[45].
LA LED—FHT, TEXTORD AA 1) 2 & —=° Tore Supra DEERTIX, 1300KLA L
DRET, 75XIHOCRFOBENBBICHEMT 50E2BEL TN5[46,47]. £
7z, TOLEDERMEIRINF—DEDE—LAEBOBRELTNS. Z0&5K
E—AERICEDFRE MR/ ERTORBRICIESDENSZIBHD—DELT,
AR TROBVAHD. DAY ERBOMME, 102~108m?%s! OBEKETS
R Ko TN BN, E—LEBTRIDn? ! UFTHEM5TH 5.

1.2 BIREOBNERIOMBE | ,

TIXAIMEAMDIDTH ZREBEMIIIRITTR TN DS, EFRELT, BETE
BEME T XARHPICBALZEZOEFBRMNNINT &, BGEEENBNT L,
REINBVWEDT A AT T a  ICE2BENICL2EEEDEBIHETES
ZEnBITeND. Lhl, KEEZERETBEDKEVTA 7V INELBI &,
m#xﬂyﬁUyﬁ%%%ﬁﬁﬁ%ﬁﬁ:%&fﬁfv@«@$ﬁ%@ﬁlﬁﬁ%
RBBENSIERNDS.

EEM OBEITONT, BRETRE—LAERE NITIERICE>THANLSNT
ETNBEY, HI-MIRTEOIRFNTFNOERIZEZT—IDHDOEHRINIZE
TEo TS, MATIEBTIE, MFIIRNF—SG0H0EHEBHEL 2L
 BRARERSVEEMICEZTNWS 2D, EREEZERICEMRT S OIIEE ICHE
TH3. E—LEETIE, BEOKMTEZE—LRTFOIRINF— ERTFRZRX
CHIEL TRFZTADEVWDHRNH 0, BREOEFANILEZRDBEEZRANRDIDIZ
BLTWS, LHALAEROERICBW TIHRFRIZZNENI00 m2s I ETLMEL
B -3%Y - o i | |

M VEBTIE, TRVF-BHIZDDHDODI02D m2 I EORFHRTOR
HNEERNREINTNS. LL, HTFRIZEETHELEE—LEREMITIER
- EDR<100~102D m%s! QR TFRTOERRBITONE ST, TOHERTOEED
ANZALERSMITHIENBBE RO TS, AHETIE, UHEE CHR
SN E—LEEEZENRZNS[48], ERDERFRE-LEBLD B22FTEWN
~1x102D m-%s! TR EF, BRTRERICHIT B REMOBEEEZH 52
LTWwa., ZHiZE-> T, WEROKRFRIEFEREN PATI/RET TORFRERE
THLNZARD, BHEBRIEVECE T IATLBEOMERAZERYT S LTE
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$%E%%%%ié.éEk,ﬁ#?ﬁ?T@ﬁ%imWﬁAmw #Vﬁbfﬁ
CERREFOIDERD.
B XIICETHEBRIN TS, FE3E, BIEIIREMOBREEHICIOVWTRLT

VB, EEIANYS VU TRRHREFEIREORECREAENRL S, £

Nz, %ﬂ%h@ﬁ%tﬁﬁT%Ktﬁﬂﬁ%b%T<%&wﬁfi&@fw%.
EIELBORRIOERIIUTOED TH 5. |
F2ETIE, E—LOBATFHRILOFEEL THREEWMERANWSAZ ETEBRAFRD

| E—LARERTEBI LEBHTS. fir, BHREOBERERD DD ORE

BIZDWTHIRNRB,
 E3ETI, ﬁﬁ?ﬁﬁﬁf@m?ﬁ®m¢ZA/5U/ﬁr&é@ﬁVOmTT
3. XTTINIUR, BE, KTRICNTHEFEEZEN, BT HRERT LF
ANy EV L TREC BT EZHLNTT D, iz, (BR TRER & &ALT REK
CRITHERROLBEZ{T- T, Eﬁ?ﬁﬁﬁfmm%XA/&U/ﬁmmﬁén
5T EERT.
ﬁ%ﬁf@,%ﬁ%ﬁﬁ&f@ﬁ%ﬁtﬁHéﬁ%ﬁﬁﬁﬁ@ﬁﬁ,ﬁ%i,%b
TE—LAAFAOREEERARTVNS. FLT, BRTRERTRIBHEERED
BREENKREBLTEIIELEHLSNCTS. £/, E—LBRICE>TERL
BTRETNZELLD WES 27 EOBFREICK > THR T 5BFAREREORIE
BEZREL, EREREOKEZTD.
- BSETH, RRIFI RO ERNLERREESMABRTRE-LEZRH
LT, TOEEFHZARNTHD. REBEEEMZ, BRATFRERTRIRIMBERTD
BT IDRNDS. LALREMOBRITRTFEDRICK > THA FHRE
BTIMERL T REREL DEDPLTHY, %@;aﬁ%ﬁ?kbwémiﬁAﬁwﬁ
EEEEZHSNITS.
BOETIIAMEDOX LD ERT.
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$2F BHFRE—ADERLERBOAE

2.1 E—ADBRFHRL

AF L E—LEERTBICIITIAINSAIF V2 BEBHCIEHIHEND S
D, ZTOEBREEIEEZE LEEDILRICHA T EMEHFREREE THRE S
N5, ZOLDEMIZIIEHL AT, BIXNVF-TREREE, ThbbEk
FROE—LEBIESHTIENTERL. ThERRT 58, KEROREHR
ZIBEEME> TE—LEERMAFNICICREE, ISERKREZEERE ASEE,
BEHEBEOIBESRE L TEENRSISHLBEEEARETEI LICLD, BT
FEERDZ ZEicLi(l]. 20D, ARENS—BICA A E—LA%5IEH
THENRDD. ZOEBEEBETAIAEELT, BRESSATOmMBRAELT
BRAINTWANT Y bERIAF REEZRANVWTNS.

BRFEOE—LAESMENIEICL > THEZ2OICR, EAEREEL T4
ENRHD. TOFEELT, BIZHLEGBILONEBZTS LTHEL X RER
AT ohks, TR ERRE-BELEEZRENTIHENDS. HBEOFEIIE
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6L 1G-430
8110 © 150630
e 2 468 T2 468 2
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Flux [Arm s ']
B4-3 %5 EHISO-630,1G-430, B4R IEEP.C.IZ5ke VD AT E —

LrERH LA ZOLBERONFREEE. E—LBHLELE
DFEHREEX, (O.0.0)2%1980KTH D, (@,H, A)IZ1070KEAFT
»5.

8

7

6

5

= 4

°

; 3 ~ é N\
_ Lcﬁ , ¢-0.23 / \\&

H H '\
N QL
- © Yp, : constant

| 012
O Ypyy: ¢
1 o 2 .4'6.8‘20, 2 4 68 2
10 10 2 10
Flux [Arms']

M4-4 BEANYF Y ZITPRFRIEFET DHELEKFLRNE
SORBBERZON TFREFE. RTFRIIHLT, ¢-023~-0290
EKEEERT. o
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10,
8 1980 K .
7 N é
6 < |+
P
5,‘ ................. (b_0'07 .................................
o 4 +
(0]
',
w 3
84
.
2
A P.G.
O 1G-430
O 1S0-630
+ P.G.[2]
1 : | |
10 107 10" 10 10*° 10% 10%°

Flux [Ar m'2s'1]

X4-5 ZHHEEMISO-6301G-430, BDRHENP.C.ORKEERE
WK XHBERRON FRIEFHE. SBHREN1980K TH 5B,

5keVOATE — LA RS L. B FRESTIRMEEREONT
RIEKGHEIT O 00T TH S, BRFHRERICBRD L H020EBH>TH

2.

BFRICH LU T—ETHDIENIRETERRBEED TN LT S.

4-513, 1SO-630,1G-430,P.G. DERSHEEFEIT & BIEEROR FRIEAFEIZD
TRULTWS, RFRAI09Ar m s U T OF— S A S3ALTWB[R. X
BT — 7 IR EHR B A 1820 K THEMIL L ETH > 2 DT, 3x100Ar m2s iz B1F
B EANISO630DEE FEAEZELNELTRELTRLTV B, 1S0-630 D%
FREEHIT OV THD, 1G-4300P.C. b EIUTEVKERERL TWS. THIC
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B | | { .
0’6 ' Egg;ﬁ 10 P.G. (avg. depth 5.2nm)- '
0.5 el 5 O ISO-630 (avg. depth 6.3nm)| |

Zoal HETE

'§303—"
002 - = O
01 .......
0.0 ot |
0o 5 10 15 20
Depth [nm]

. 46 E—LBRRIoTERTIRTHEETOEIHM. SkeVD
- ArE—AZPG.EISO-B30IITBRAL E Lk L EDOBFRRFOLT
ZTRIM-92TFHEL .

FHLUT, BRFRTOT—FIZoVWITHE. ZOLIBRTEREBEHEOEND, K
MTREHEBRTREANTIE, B EEREELZREITOIANXLNRERD L
EREBLTVWS.

RICHEOBE -BHEERZEOBERICOVTRRS. K4-5TRLEXDIT,
 5x10¥Ar m%s! QRIFRICBIT BP.C.OWFERIL, 1S0-630KD HE0%EVMEE 35
TW5. FROEEN, 109D m*ITEAFEE-—LEZRBFLAEEETHESNTY
5[7. ZOELDIZH bm?*&‘f@?ﬁﬁa‘—@@mm MEI O B TE tﬁ*%iﬁjﬁkﬂ
AL TWhW3aEEZENS. ,

ETHIBEER, VLTIV ANERTIEI/AICEETSH. K4-613TRIM-92

TEELEHRTH D, S5kVOATE—L%P.G. LISO630ITITE AL E Lz & EDRE
FRIRTFOESI A HERL TS, AR FIEHEZDERT 28 TRIETFOEKIIE
Lnas, P.G.TRE VEBICEVNEZ AR TFRETAS AT B En5, REE
TORTHETFOEERBIMERBOZIE 5. O LD, ROMIERSK
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NoES D TFRIEFORBIZDRN oI EOBEDIDELTEZ SN S.

RIZHEBEBETHZH, TNEIBRTFREFOHREICEETIEEDNS. K471,
E—LRHEFTEDISO-630 LP.C.OEEBREZRL TS, ¥—AREHEI, 1S0-630
DEREIEZDHE I BIZEZEDANBD MUK EL TS, —F, P.GIIREAS
ARANERICHAER > THD EBRWES 2R THB. E—LEHE, PGC.O
REIWZDAMEDOELD BEFBICKRLBDLNIBEL-OERE SIS, Zhs
DSEMBEN S REMOBEENMED &, E—LBHLAZEEZ0RBEBBTCOREEF
DENZITHENHDZ ENb 3. FlXBicthuE, AoREEROEERICE
BIZEHF L EE0EERIT, KFECRBHLZEEXIDVDBEVENSBSND L§E
INTNB[7.8]. AUKEEBEEZ DORMRBUERNTIZ, RERAICHT 2 EBHES
MZEZEEZDI LIZEL> TEERIZEENTTLIBZENS, BFEIETFOETAD
RIS FEANAREEOL VD HITEKEL TWB I EIZRSD. LENST, PG.&
ISO-630DRFERDENIZHEBEDHEDEEL TNIEEZI 515,

EIAN, NFENEMTIICONTHEERIIZLWVEIIEIVWTNS., b
5, BN FREBTRIMEOEREDOZENVIBTFRIETOHRBICEETHDITHLT,
RFRPABLRBEEBRTRIDBICE O TIFEEFELBIRBIEEZRLTVS.
LA LERS, BAFRVBENCEDL SRR Z2H/-5ThiL, HESTIERIE-
E2D ELThho TN,

4.2.3 E—AASBEKEY

BT 5 XREHARITH > TEHE T S AIMERICH 5. TDAFRAIIT=T,
ERELZBETEETHEESDNTNAS[I. Z0RD, E—AAHAEEX
e EEHEEOLEH > TBL I ERATTH 5. R4-812, HEHEEA1070KL
T &1980KTH BIG-430LP.C.OLEBHEBOHEEKEHIZCOVWTRLTWS, 4FT
ERBgIT, BB SORFTIYEZ Sy F1) > OHIBNEL, 1980KTidehicin
ZATRBEREDELC TN S, |

FRNS DR TIE, [GA0DLBHRIIAKBENAZ BB ICONTEML,
TSEDAETIREEASICHRTLBERII SEEVELE>TNS. ARAEN
ORELB0REE L7 & & DM MRS OEERIL, [C-4300LBHERESL . YE
ZNXF Y 2T DAFHAKERL, RIGETYamamura® R L > TERL TR TY
3[10].

61



FEAE REMICBITDRA(EERE

Substrate

ISO-630

Before irradiation

After irradiation

K4-7 E—LRERIEZEOZEBR.
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12 | 1 1 1 ] |
® IG-430 (Total, 1.5x1020 Ar m-2s-1)
O 1G-430 (Total, 8.5x1020 Ar m-2s-1)
10 H © 1G-430 (Physical)
P.G.  (Physical)
= _
S 8 %
= T
o - ®
2 ol e
7] i
z 6% 680K
: &
=
2 41O
= @ o
2 O
Y | <1070K
0 | | .
0 30 60 90

Incident angle [degree]

K4-8 5keVDArE—AZRHNLZEEDIG-430&P.C.OEFEERD
E—AASAEKEE. FEHREIZI070KEA T £ 1980KTH 5. ¥
REA1980K T, 1.5x1020 Ar m2s1 &8.5x1020 Ar m2s! DRI FIHRT

BEZ2ToTNW3.
f';g)) = (cos6)exp (- £ ((cos8) 7~ 1)) 4.2)

CZTORBAHATHD, AAE—LZRFBICBHTEES, =263, ==0.707Tdh 3.
R4-9TRTESIZ, ZORNSBLNBWER /Ny ¥ 1) > 7 DREKEER,

O=0FEL - EDIBEEE EHBILLEE S, TSETRAMBLEES. ZRIC
XUT, =R TEHLEISO6300P.C. OEEEERT, ARAICHL THMEESEET
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Total erosion yield

5¢ ,_

| [— Yamamura équation ~ ‘
44 O  1G-430 (<1070 K) /\

O PG. (<1070K) | / \

: N
2 - |

1 5 © O \
1 O
ol \
-0 30 60 90
. - Incident angle [deg.]

K4-9 PEANV YT DHEKREE. 0=0ELLLLEEDRE

RBE1EHBIELEEZDIC-430&P.G. @?Eﬁ@ &Yamamura@itﬁ‘ 5

?%62’16%%%’5:'}‘ LT3,

10 lll
8 |
-7
6
5
4
3
2 - SkeV Ar —1G-430
O Odeg.
| @ 60 deg.
1 —————————y T - *
" s 21 22
0 10 10 10
o B 21 - ”
Flux [Arm "s ]

[4-10 ZHHEEHIG-4301T5keVDArE—LZBH L EZDOLE
HROKFHREEE. E—LDAFAIZELOETHS.
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LTS, ZOHEDIDOEHELT, ABOXRAEBRNEEL TNEEEZSN
5. XRIZENE, REMOMEBEIANY F U T RIAFANKELRBITDONTIE
FERVBBML THA, ZOELERRFEVOBERECI>TRKESRERZINS
THB[11].

—7%, AEHEEA1980KDEHE, H4-8TRLTWBLDIT, 8.5x1020Ar m2s 1Dk
FRIZBIT BIG-430DLEHEEIX, BRI FERHIRICL 5 TL5x100Ar m%s! DRI FR
TOERERLIDBENVELER > TS, Lhl, AEICKHTHEESEIIRTHRIZIZ
EhEBRRL, AFAENKEL LS LERTFRATIZIESBRER IO T MM
L, TLTEAKMTFREATIRIZE—ETH 5. BiE CHEEEIMMTRICIEEA SKE
LRRWDIE, Rothd DR ELTNS[12]. B4-101F, AFADOE 60 T5keVD
ArE— AL ZIG-30ICBH L2 L EDR FREGHETH 5. 60EAFTHOEANELF
BRICEERIZIBOLTVLS, ZOEMSDERRBROHELKEENNINT &0%D
na5.

4.3 BSHRERFEOETIN

INFETEEINTE-RNCEREOTTINIG, BFREFOEBENZELED
BRAECI-OTREIBELTEY, TORTHREEREIZO VB THo/[36]. LHL,
BRTFROE—ALAERIZEDHERTIIO V07 THD[3,5,6], ETFIE—HKLTWAE
Molz. ZOFR—HIZ, E—LERTORFENMENZDITERT DO KNS
2L, BFEEFRDEDEERELTWEI YV THRBRL TWADHEEZ NS,
FIT, ISR TREEBESEDOETIVG, HROETFIINVIE TRIEFREL
MEERL I EERELTHRITASHEEMA LR LR> T3,

oc, d°c, |
=D,—+P(x)-K,C.C,~K_S,C, 4.3)
ot Ox
aC a’c
= ‘=D, —5+P(x)-K,C,C-K_S,C, (4.4)
t ox

ZZT, BRFOILVIZZEN TR TFHIREFLEAZEKRL TS, i, C.CIIRFE
MOBEC. THEILLZBTHEFELELDOERE, PRIE—LBRRICX>TERT
ZRFEIRTFEELOHAERL TBD, TOSMBIZFLNERELTNS. S;.S,
WBC THRIELL 2 FRIRF EZLICHTEIRERY > 7 OEINBEEEZRLT
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W5, Dy, D, I3HEERE, K,Ji%%"?ﬁﬁl??‘k’“ﬂ&@ﬁ%’“%ﬁ T LUTKg. K3
U EDBEHEEREERLTBD, UTIKRIRTEALND. |

D= a,v,a,exp( 2;,} o ” - 4.5)
D,= avvvavexp( Z‘:] - R | (4.6)
K,=4nR,p(D+D,) | @
K,=4nR,pD, (4.8)
K,=4nR,pD, o @9

ZIT. v METRETEELORRN, o BEENA—EOSBEE o 2
AR, U, U S TRET & ZAMET 3 =D BB TRl ¥ —
CERLTWA. £72, 0 REEOKEE, Ry.RyRyEENZHBTFRET L0
BRALE, L/ TORTFRRTLELOBRSEBERL TV S, EHREK
BT, o

. K,S, K_S,

RS} | (4.10)
ac, _ dc, o | il
Dz =P @10

ZLT, EETHC=C=0ET2E

2

d C, K,V P '
Di—éx—z—+P(x) KS,Ci——=—C;=0 (4.12)

SiM§ 1
'V

BRENS. PR éjﬂ"]ldﬁbf—‘ﬁ ?‘HbBP(x) PO&:L C,oﬁ>(4 IZ)Et’C
PC/Ax2=0E LI L ZDRETDE '

KD, s R
T)""C 1+ K S,.Co=Py=0 (4.13)

14

66



EA4E REMIBITOBHNEERE

&1z %. L7z> TCylk

PODV
K.D.

w L

Cop=

S;K.D, | S/K.D,
I+ X D, "\ 4P,K.D, @.14)

w 1

TEZENS. FHU)R2E->TH12)RIT

&’c, K, S KD, Y S.K.D, Y
= =D, |t 2x.D,c, | "\t K. DC, (4.15)

v i i0 =i io

E%. BREBFELT, x=0TC=0,dCydx>0&£9 3 & (4.15) KO

SiKsiDv

12A(3g e +1)
C=C,|I- 5 4.16)

(Aexp (X )+exp(—X))

E2B. TIT,

3SiKsiDv 3SiK:iDv 2 ’ 4 17
A_ 2KivDiCi0+3 * ZKivDiCi0+ ( ’ )
X KivCiO SiKsiDv ] 4 18
=*472D, |2ZK.D.C, " (4.18)

THDH. 3T, BRREEAEIT, RACHEHL TELLTOBTHREFARETS
CETELDERETS. ZDEEDRFEEFEDBEFERYResiE

dc,
bz, 24a4-1DcC, [K.C,( SK.D, TV
RES ¢ (A+ 1)3 ¢ 2D, \2K.,D.C,

TEZXBZLENTES., 22T, ORF—LADAHEFEZELTVWS. L, &
ERIIONEFATEA ARSI, 1)K, @1NRIZ
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D

A=(J3+42), C,= =5 AP0 - . (420

&13%. PoldUBDOK FAERT B 7L oK OKEG, FHREEMEx LTS

p

0=
xﬂnc

¢ o - @
TEZ5NB0T, (19N,
| ”_i. /E_‘:’_ | 0.75 _....2_.'_ DiDvG3 o -~0.25 ' |
YRES"' 4/3’_ Di Dv (Cm) /¢ _'\[E [Kivxzni ¢ | (4-22)
LRV ERBIIRTRICH L To OB TERET B LTk D,

4.4 EBREREEFINEDOHD \
COHTIX, 428 TRLAEBEREEFNEOMBERS. R4-1113,
5.0x100Ar m2s! DRIFRICHIT B BEEE S EOBREREEF N2> THELE
BRROBEKEHEERLTNS. HETHES R&HE, BLICEEHTRT. U,
13, AR T A DIV ELREHLEIRINE—THD, XHicEiT2.7~3.5eV
DEPIZHB[1,7]. TOUE3.2VELEEE, EFIMSHEINIBHEERE
DFEBALT RN E—U,=Ult, K42 TRUEU,=077eVEZL <AD. 7, Uy
i, BFROBELTO—ETHS. Ughi—ERB DI, L25)RTRENTVSE
312, MFRICEFT LN ODATHY, S5O RBECIEERTHEH
 BTHD. IORKBVTETIVZ, BRARERZOERLIFVF DB TR

ESTOHBLAENT EEMELTNS.

UL, ERESHEEELET 5 SBERIC IS MREBVNEETS. 20
BN, TETINVOBB VN ONDRED D ARV > TWBAIETELEEEZL
515 B EEREOREBBREEL D LTEERZED—DIC, NI HTO
TV TNV ORTHN BB, RETIE, ERENDTL 7 IVHOES S Fid—
FELTWS., ZHICHLT, TRIM92EE57-3tBIc L5 T L 7 L0,
B4-6T/RLZZ K DIT, E—LKRTREEMIETEREEZE>TND. ZOXIK
TRIM- 2D EEERETD 7 LT N DEEIHDEND, BEROELLTH
NEBEO—DELTEASNS. .

REREFREOBELZEZX D LTAUARDIR, E—ABHICXoTIL > 7t
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RES Yield

6
+ 4x10" Ar m%s'
O 5x10%° Ar m™s”
— Uy=32eV i ,
4
+ /0
,
/0
7 U,=077eV
0 | - L...
0 500 1000 1500 2000

Temperature [K]

B4-11 5.0x1020 Ar m2s'! DRIFRICBIT 2B REFEZOBERL
EFNEESTHEL-BEROEEKREMSE. U=3.2Vv&l &
E, TR SHEINBUREREL DG NFERILI RV
F—U,=0.77eVEIZIFZE L .

F4-1 FHENRNTA—F

Pk i S Uy 32eV
B ERE U 03 eV
RESBRKERTHRT. | o, gy, | 17x102s)
PRy s | Bl OB BT a; , a, 2.1x108 cm3
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 HB4AT RIEMICBIIMHCERE

MENTZTERL, TEOIEXRANSREINSBTEEFREDOEEIIRDZNT
HB. TOLEEKRNS, BAEEEMSZDICERINSTL I NVMOEIEP,
2%, TRIMOFERREETINORGETELIRBRBLIICPEREL TS, ZD&
ST TROEPDZ UM EEBT B0, BAREETRHA LB FROT—
FNIEEFINEOLBEZITo /. TORREZRL-12ITRY. E—LEIIKE, BEX
&, ANUDL, TILICT, E—AOABIFRINEII05~4keVTHD. FTe,

F4-2121E, TRIMR2 TEHE LERARBREHETRRL ZLZ20T7 L 27N Eig4E
RS EMEDANRTFICE > TERT D, TLTPiZRLTWS. FIHERES
1L, 0.5keVOArE—ALAPRBELLInmTH D, FIUTH L T4keVOHeE— LTI

 28imERSTVB. —H, TLITIVHOERKIE, 1keVOHE—AN0.8M & D72

<, BRD4keVOHeE—LD20TH . T—F EBBHEBMNELE DI, 0.5keV
DATE—LEBHLEBETHD. 2, 7L o7 OREDN, REH S EHE
HRVI~ARETFEOH D IZERIND D, UBAN VI T OHEMREREE
BLEZEZERENAS 20N LA, LALZORREERITIE, 7L > 7t
DERBECEHERESIVEI ITOEMINDSET, %T»mb*wtﬁ%ﬁwmﬁﬁ
FHETF—% ERBTIBTNS.

A TFRERICBNWTHOE—LBEIRINF—2EATRFEZITOIIET, Po&
EREOBBRERNTNS. F4-1313, REHRE 21980K & L /= & = 0% BH
IG-430ICATE— L ENeE—LZBH L ZLZDHRTHS. NeE—LDIRINVF—
123keVESkeVTH D, ArE—ATII5keVTH B, Fiz, BIFHIZE HI29x1020m 257!
THD. 3keVESkeVDNe E— AL ZIG-430ICHBH L= ZDHEERIZIZEL <, 5keVD
CAE—LEBRALEEZD¥ESTHS. RCBFNEEFEDOELEEZRDS 2D

ArENell X BB/ F U > DEHEERHED 5. K4-1313, Ar&ENeZREM
KB LAELEZOWEX YIS OREEERL TS, 5keVDArE—AK
KBIG-B30DYBA/NY FY > J EHEERIZIZFELWN. HL, NeE—AICK 2B
HELHEEIEL WETER 5, BEEEFEDEERIE Yres ar=3.1,
YRes Ne=1.4E725. AriC X 2B EEFEOBFERIT, NeTRHATZ LD H2.3fFK
EV. ADHVEBESAREL, BFHEFEERLO T LD THS.

Net— A EArE— L ERBMICRBHEL 2 & EOBRTFRIFEF OO 2 R4-14RT .
TRIM-92% i > T E L. 3keVDONelE — L E5keVDArE —ARS TIZ, HFHE
FOERSHHIIEL S EHERES 6T H 2. AFRFIESH 0 OBFRETF
DERENL, SkeVArE —LDHMRLTHEZ. ZTNITH L T5keVONeE — L BE T3,
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Al A
E -
5} C
2 F
= - a
L .
g 01—
D] - L 7
g I ® Z
[~
0.01 : v R A 0.5keV Ar ||
C (0 4 keV He
R O 1 keVD
i V 1 keVH
0.001 ! ,
0 500 1000 1500 2000

Temperature [K]

K4-12 EFNICEALEEROBEKEN. EBRT— ¥ I1IXEM

55[AL TWB[1].

SEERI, WEBANY I ITBRERT—F

DRT.THOELEFELWVWELT, RN REFEORERIIMA TREMR

Holz.

#4-2 TRIM-2TEHE L - AR & FIERTRSE. PyldhFRA1x100m2s 1 &

LTEELTWS.
E—LHE BTEEF/ 142 | FHERES (nm) P, (m3s)
1keV D 2.1 9.6 2.2x10°
| eVH | 084 | 88 | o5x108 |
 seVHe | 20 | s | 71x108 |
oskevar | s1 | 3 | 38x100
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10
6 3
= 4 -/
"2 ' :
) 1 D
5} 6 e T e enen o
! 4 O Ar—C ,1980K [7]
s ' [0 Ne—C,1980K | |
f ) physical s;iu:téring (calc.)|
' ; ----- Ne—C
0.1 2 3 4 5 6 7 89

Incident energy [keV]

K4-13 1980KDZE A BIIG-430ICArE — A ENeE— AR B L7Z
EEQLERE. WERNY S L EHEC LS TRO TS,

0.5 !
{13 keV Ne
o A5 keV Ne
304~ ~O—-5 keV Ar|T
&
£ 0.3 -
02t n
g H
£0.1 5
0.0
0 5 10 1520
Depth [nm]

H4-14 TRIM-92% > TEHE L - FRETOES H.
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RERENSENE ZACBTFRERIEFNSHLTHBD, EHERESIEIINmT L TH
FRIEREFOEREII3keVDNeE — LB XD H1.5FLW. LML S, B
HZ O DEFERES ITHT 28 FRIEF OB EPy1d3keVONe E— A EZE L .
TRIMETBIZ K> TES NP 2 4. 29RICRAL TR EEREDIEERE BED
5&, ArE—ABHIEINeE —LBHFICHNRTISBFIZEBEENKES LS. ZDL
2T, EBRMSROSNEENEZDIEVEEDLNS. £z, 3keVES5keVDNelE—
LBHFOHERBIEIEREREELS TS, ZOIEMS, PoBEIFMEII—E
ELTHH-TH, EEMITIBIKERBEICRSRWEEZI OGNS, £, EEMIZ
DNTHLERMBEOEIIEREEDEHHEICTNE > TN D.

B4-151%, 1S0-630, P.G.Z L CEIEICL > TH LN 2 BHREFEOR FRIKF
HERLTWS., INEITORFREBEAZOTT N TIEIR FRRFIIELEES
TE2ZEICE>THETZELTHED, S=0ICHIET 3. ZOHEESORNREERE
DR FREFERET, SR FRERTOERBEREBES—KTS. LirLABRN5,
Ix10PAr m2s 1A F TR FRIEFEVNHAS MR- TWB., TRbb, BEFER
BEBRIZBII 2B THE FOBERIIELE OBEENIEN TH D E NS Tldk
WIZEZRELTWS.

REM ORFICRZROMMZ Y SV IBEELTAWT, TOLIRI SV IR
BFREIRFOBERICORNEL IV ELTERTAEEZSNTNS. LENST,
BTFEEFOBHESRE, BFREFONELTERTIZELDDNIINILY FIZH
NSEELTNWBY I TELS. ZARE—LARBFICE>TERINSD 2D,
ZOEBEITR FRICESEKET 2D, TO—FTI V7R MBIIRANSEET S
BOTHYD, NFREFREDH > THHENEEZE5ND. TOID, RTEMMEL
EEZERINBEAOE DD, YIOUITHRB EEAOEEIZEN. LaL,
BRFERERNBLBRBIZONELOENEML TNE, PBRTI 7LD BEAFEN
BWRKRENE LTS LDk EELZSNS. I T, BHEEREOR ICIERE
W2 OIE > THRTFRIEFAHEKTZ2OREWMDANS &, B FRER SR
BROBKRFRERTEIBRTFRRE FIIELLDDS > EHEHET2EENELS, BL
RTFREFEEZRTEOICRS. EREREZHATIICE, I/ BELERDE
FEEEDHEES/C=2~5x103DEIRTHIENELTHBEEbNS. Z0&
SNV FITEETBZELLE LV IOBEOR SN, BRHEEFEONTREKE
HICKEREEEZEATNEENZS.

X4-161%, REOEBEZE185gem3E22gem3E L L EDRTFRIEERETDH S.
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1,0'9 | \\
Y S v— S i
7 L + \\ \«——SI=O,¢ 0.25
P +';k\§\
ST ~\Q\b
- 4...%'=2X10'3 / + 6 -
o C )
n 3---—él-v=5x10-3 ______
08 C
k= |
L .
| | Temp.:1980K
U;=03eV
Uy=32eV f | ?
I 16 17 8 19 .20
10" 107 10" 10® 10 10*' 10%®
Flux [Ar m s ']

K4-15 >V BEEZELITEEZORFEERZEONFREKE
. S=00 & & o 0BDEFEERL, S/C=2~5x10-30D & E{ERIF
 REITHWATREFEEERT. S |

FNENOBEL, 1SO-630EPCICHIEL TS, REOEENBENER46TRL
D, BFEEFOECHERESRBEAHOFNBE TS, THZXoT, Pl
PC.OENREL DD, ETORTHRTP.C.OEERIKRELEZ>TVS. 0D
SEERII, BMNFRATOEBREREEENII—HKTS. LML, BETRAT
REMOBEICEGRE <BEENFAU LI REICZD I L E2HEL TWIW., 8
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—%, TICHRKBEFRE THEETINIASH TRV, TICAEKRE—LZ
RH L 7- & ZDBERIZI200K0 5 1400KDBET—ETH D ENWIHREZHBI[7].
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(c)1780K, 8.0x1020 Ar m-2s-1 TDI8%E
X5-7 SkeVDArE—AZRH L7728 D "RG-Ti edge" DR MEIK.
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(@) E—LBHEHEORG-TIOERHE

Intensity

Position

(b) TiZ> 1A

5-8 TidS5MEINRHEXRDOIM. (@ TRLULEHR EZEDX%E
FoTHML TS, BEXRIT, KHBETRBEIREEIATNVS
A, RFE TIIRE SN,

W2 TH, REHRE % 400K TR L THREEEREIIELBRNIEZERLT
W5, EEOF—LBHTIIRABHEEZ1780KELTNEA, ZORETHTICRHR
DEEIWEZ v I > IRXERNTHS EEBEbh3. ThYZ, K5-TTRT X
SIZ1780K TIXREHMEHE R IC L > TR EHOMNTICRIBRI D DBL <HBREL 272D
i, TICRIRNEMIIZ<HENTELLEEZIENS.

RG-TiOEEREIZ, FUREHREE THRTRICK > TEVWAR SN S, ERTH
(1.2x1020 Ar m2s ) DA, 1.9x108 Arm2 D7 IIVL > A& L7z & ZDTICRHRD
EENSOBEIZH3umTHo7=. —F, BRFR(8.0x100Arm?s!)DFEIE
42x10BArm2 DIIIWVIAETRELZICHEDLS T, KADOMMI/NE Mo k.
TOEIETFROEWVICEL 3 EEREDHEEIL, BEEEREICLDRERITO
BERNBTENE S BDIONTHEALTWE, TICRBEDOEEREZENZS
o TLBIEIRE>TELEEEDNS. RTFRICEDEZMREDENERILT
L7, BFRICE > CTICRBNEEN S ENREDBI X THNTL 20 25E
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Lo TRES > THS. RG-Tild, TiCRIHRE REFEFDEIWZE-ED Ea0hNTW
5. L, TICREMWYEI /NNy U > TI2E>TORBEET B2 61, FOEER
BRI FRICHE L TIEEAERE LR, 230, K5-6 TR LULAEEDIZ, RG-TID
SEERIIBOVR TREFEERL TR I ENS, REFFHIL, TICRHEOEEIC
BRE<MHMOREMEERUX DB FREGHE THEEL TWaZ Liths. FZ
T, REFHTDEFEEZE1780KICBITBISO-630DEHERELE L WERET S. TiCh
BOEEERIZ, TiIC\S5keVOAIE—AEBRAT )N F—EEOHREFZ2FRFICRES L~
HBRNPOSRDTNS(2]. ZOXEIIEINEYME AN F U LTI EBBERIICE
FETIRERFIZHRL TO0.56C/Ar, 0.5TVCTHSD. ArfE—LZBHL THWBE ZFDOHD
FHEWE, EEANy S Y TIZH U TIIHEENRDIREZEAH T, HEANY S
D TICREEAEBRLBNEEZEZ SNS. AN XBZCETETIEFOEER
WSRARZD, JNVIANEML THT OEERIEZIELLLENVERELT, E—A
BEICEK > THEETATICARDES ZRED > TN 5. TiICOEEIF4.9x103kg m™3
THBDTI8], KA FHR(1.2x1020Ar m2s ) DRIFR TI1.Ix10BAr m2D T IV L> X%
RS L7ZEETICI2.1 umiBEEL, BRI TRB.0x10%0 Ar m2s)) T4.2x102 Arm?2 D7
WL AZRHEH Lz EEIZ46umiBRET 5. REBDBDRAKICEE DS E48ume
6.5um&MED. LMo T, REFSETICRHRDBINZEIDEN S ERICH
NATICHHOB IR TN TR FERTII2.7um, BRTERTIXI.IumTHDER
BHBIENTES.
SHEEREERBERIIBERNTFRTIE—HT S, BRFRTIIFEMBERERS.
BRI FRTOMEIL, TICRHOKRKEIZEZERL TWARN LD TH 5. TiIChitE
AL mOKREZITH D20, BRHIANCEMAESEFEL TWATICRHRIZ, &7 T
CABHETAZ EICL>TELRITHEELTLE S, £2T, TICRBROKEZIEE
BiZWhwihd s, ZENSDOTICRBROBEIIIRATHLTumiILNEZD 2R, ZD
EO, REZABINIDABHLAEZELTH, BRFETIHER FRIZEEEC
TICRIBIIRABETMICE N TI AW, RS, BRTHRER TIIRFNEEREICZK
LEFERNPKREBALTEINSTHS. |
RG-TINHEFEDBERLD, E—LBFICEZEZMREDOE(L LBEHENH D EEX
5N5. B, RETEDLDNTWAERG-TIOXREIL, BHEEEFEICK-> THEES
235, TODE, FENEIN TN Z&EIZX> TNV FIZHEEL TWTIiChIE
MEEIZRNTL BLDICRS. TICHRTELNZRERSIL, RROKEINE—
LADOFRBEBICHRTHHICKREVEZREBREL AW, TOBE, ZREICEETS
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1025 , . ——
' VvV PD-330S 0.9 ~ 1 x1022 D m-2s-1
GB-100 oxygen : 9 %
B GB-103 ) o ,
0.20 - O GB-110 |
X conversion B4C
= ' '
o
>0.15 | N
= . . L - ‘\\ .
5 ?. ------- ? ?
50.10 A "
Tg ) I; - : :
[3 Chemical Esputtering
0.05
400 600 800 1000 1200

~ Temperature [K]

®5-9 SkeVDsE— A 2HH L7k & = DEEICHT 5RO S HMmsE
M EB,COLBFER. @?i)\g ai?h'(bl'é 7=, PD 3308@%
HERLREL TS,

TICOEIGAEMT 212 DONT, B RERETHRET OEYNRRRBIOENE
BORLEWCES. Z0OZENEREOBERIRDICORND, REMID %Jﬁ%
BPMESBo1ZBEADIDEEALND. |

5.3 ‘1"!3 RMEFEH &B4C

B5-913 7 o > g nix & # (GB-100,GB-103,GB- 110) & B4 CIZ5keVDD3 E— L % HRSH
Lt Z0LEHERERLTVS. RO VEMRBMIITIOKTRBFELTNWS. Z0
BEL, BRTFRER(~102D m%s! ) TREKRICE D REOEEVEEICTZVE
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DRI FRBER (101D m%s! ) TIREBENE—V LR BETHD. RO nEEh
TW/ZWGB-100id, PD-330S& MR EDEFERICR>TWS. £/, RO &2HFM
95 I ETHRFERIIGB-100&L D HI0RREMKBKL T3, B,CORHFIREIZITOKT
13524, ROHEMREM XD S SICHEERIIEN. E—APITIROXDERNS
FNTBY, EXFLBRORMBHICEIHEERDENZVWERELT, REOY
BANvY )7 REb5EH0.0657325. BCOBERIIZOWEZ/SNw &Y >
JOEERUTHO, FEAEMZEINNFY D TITRBETNRNEEZ S NS,
F, BRFRTRHNLET—FTH, BICOERERIIRFEMOL S RIBEICHLT
MUVKEEZR L TWARN[9,10]. UK LT, O HRMKREMIIB,COEFER
IZHARD EBEROBDENNIN., ZHIE, BRICEDZEEZNvYY D TRE
BLEEDEEZONS. XEICENIT, BETEREZZHHEEHNEK-98RRDO R
MRFBIITIT A AZ D% FIEHEETDS) L /=R, EK-98XGB-10305 B iz
COMDIRE /D 113600-1200K DB E A TIIIZIZE L <, BLCArSKHE IN/ZCOZ
GB-103D1/10A T TH o 7z[11]. TDXDIZBCIZRILKZNER T B D215 1T 351X
MO TR, BRIZKBEEANYFZY > THIMHE L TWB[12].

B5-10iF, RO OHRMEBEZEA L EOLBREEOE{LEZRLTVWS. FO>
Z3IWIUBIMA S EHEERNMNBAOL, TNULEMATHEERIED SR, T
B3, PISCESTHOLN-FHER & —F9 5[13). EK-98&GB-1030 5K EN/=COD
BESFEMIEZE LV ENS[11], EHEEREGB-1030BE ICHT HEENS
LWEEETZZR5IE, FOCEMNERNT 22 LICL2eBERORT,
COLDIRDL ARIKFEOHRHEBIHINTNBZ LBRLTWS. Tiabb, &
O OEMICE> TEARICK BILEX /N F U 73RBS TSE. ROIIRED
BFERTFLIETTERETEBIAZLEDLNTHD([14], TD I LIZE > TC-H#E
BIFRNF-—BETTEZET, NVIHOKRENT Y TEORBDITDRNDKE
DHELRBEOBARBICHEEEZEAEEZ 5N 5(15,16].

5.4 ANy &ROVORE

RIS TR/ F U 7RO D ORMCE > TRl sz &&RLE. Z
DRI A O ORMESNEML THEHTH B(17]. £0OHRO CHE —-LREHIZ
EoTEDESIRETHEREL TW<OME, FOVENSKEINERTFZERE
mEME R TEQMS) TRIET 5 2 SITK VAN,

A0 VRIS RERREP.G.) EFHHEERHA(ISO-630,IG-430U)2EREL T, E
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0.16 ‘ 1
o E | Temperature : 770 K
2014
= O
5012
& | T
80.10 ‘;\ O
& T
o
= 0.08

0.06 ,

0 5 10 15
B/ (B+C)y [wt%]

H5-10 AOCORMENES B ZE L ZDTIKIZB T2
BEEOE/L. | | - |

LREETEEEELLITREL T3, RELEZRD OBRER, 0.44m, 1.5
pmD2EDTH . H5-11i, REMICREL 2RO VBEOREBRZERLLD
OTHS. 1.5umDROEEZRELAES, P.C.TREFHERENENE] umiBE
DIRE L OB MMAEE I —RBICREL TS, ThICHL TRERENEN L, &
CAEZAIKRE LORBENES WBRETH o/, I1SO-630TiE1~2 L mDAIBRD
FEANCHFELTWS., —F, 0.4umDPAROVEEZRELZHEE, REEREITERR
< RENOERERBZOEZHEENTNS. RELAROVEORNEENEZE
BB, ERAISO630THEROVEICH L TEFEBEL THRELEDR, RA
HicE> TEEBRMBI TS L3RS EORBEDRE Z > TWR.

2%y VR FOBEEREEZTORSED, ETHELQMSOBICHBF a v /i—%
X HEENOMe=110EE2RHLE. TOBRERS5-12ITRY. Fay /-0
Bz hE TASNCESRRISLL TEY, Fay/X—TANyFRTORT
Eﬁﬁfwét%m%BH%E%ME—Aﬁﬁﬁwﬁ&ﬁ&AE%mﬁmm.Di
D, BEAZOEEIBDTOIRENIEERLTNS. ANy TR FORTHY
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F58 REEOHOBELH

FoNTWARNEEE, E—LBRIZL TRy Sy SNEROLEREL TN,
ANy ZINFRO L, OMSTREEINADZR EZELEABONEICEREL T
WENPRTIE>THREINDILTRENALLTRERL TWIRNEEXS
X5-131%, 700K IZHE LU /=HR 0O 2 Biz5keVOD3tE— LA ZRE L2 & &, QMS
 TEIELEZRNS Y SRTF Me=11)DIESOBBZLERLTNS. E—ARSTE,
SEHREIISTOKET LR TS, R EQMSORIKHMEEEE LEh > B8, 2
Ny FHFOEBRY 3y NERCRAEEED, TOO BRKEEKNICHILT
W<, F7, COEBIRQMSOII v g ERELTICLTS, BEAEEIL
. LALERS, ZOESEMe=11IcBNEZY, Me=20L5EBEK TR
HE Bz eMTERN. RENFICESESR, HEXCEBRICRHIN DI
HLUT, Me=11TRIL LZEBIIEBHMEINZBEETHDI &,S, O 1F
CEYERHELEBDENL D, —F, HEEQMSOBICRGERBLESS, B
C BERIHEATS. B3E5L, BB L > TRALEZDIZ, BELEL RS
FHEEXLND. TOEEOEBERIE, BEEZRBELED>LBEIZRRD,
P—LBHLTWAREE—ETHBH, TIvialedIkTaLEERIZA
FTRATS. TIviaetIkRlLiEsSRBELAEERR, EERICHERR
BHINTWEOTRENFIZEZHDOTHS. Th i, BEEEBLIIY
2alEALLEEEDOREEN SRR FIHLTBEE 22T, FHRTF
ELTANY ZENROCOEEE)MNRDENS. Z0LSic, ROrvEicE—
LERETS &, PHENTFOROLICMIT, 1420 TROSHANRY FLT
NWBZERHLMIEo. LALAMNS, H513TRLTWAHEETFEAF>
DEEBFEMICHETSZ LIITERN. BERS, EEXRIT 2 BENBIE
B*TIRER > TWBEMSTH 5. H5-14ICBEB*OKRHIBE 27R7. BIOFES
F2V—ATBYEA 4 UEL, D14 2 EEBD v RASIEREBRFNITHRE
TBHZENTERN. —F, BFOEEIR, TIvia st 7L ToEERRn
ZEMS, A FY—ATOA A VEBBEMELTOARWL. LL, 14—
ZICHMT 21 A MBIFR)NF—PEFIRNVF-—ONITA—F 2RI EDL
B OEERBENTS. DFD, 142V —ATOENSHHIB OB ITERTS
ZETEFORGFHENRAIL, MEBO Y RICA2EITDERE LTS EEX
5N%. BOLB-OEENREEET 5720101, %h%h@ﬁ?ﬁ%ﬁégtﬁﬁ
ETHEN, BRTIRELZOBREICE> TR, |
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QMS signal [a.u.]

QMS signal [a.u.]

40 !
(a) chopper open
(b) chopper close

30

o, b, @ @

10

ol W, Y

00 O

S 1.0 1.5 20 25 3.0
Time [s]

K5-12 FavN—2EEIELEESE—L2BHELEEZORDOS
Mle=11)DEB. Fa v/ S—DEHERIZHHOETHAMMICESTEIRE
{EL T35,

50 ' ——900
SR
/ f—-\{
40 e 800 __
f/ ] =
_1_ [
30 «—ﬁ——— ‘poron ions 700 %
/ boron neutrals | ' g
20 \ - 600 &
reflected particles g
10 500 ©
M
0 - L st mma 400
0.0 0.5 1.0 1.5 2.0 2.5

X5-13 AN FRIF Me=11)DEFELETEEDOHKRZEL. FO
EAF B EFHRTBODETAN v INTWS., REEA
TRELUERKTFBIRELTVWS.
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boron neutrals I

P L AN ETE L

[rorr s oswrss]

[ e
ot o
L d

— — — —

boron jons |

'ssrrrrrrsQcrrrsrrrrsl

Mass separation

" Beam = slit

95-14 B0 &B* DBHBE. BOidAA LY —ATAA AT B,
BN A LT 2 T LB ERNEMBSICADRAALTNS.

B45-1513, IG-430UICEE LR O S EEEBEEESnm/s) S ANy F TNEBD
EEZ{£%3,10,2040> 3 v FHIZDWTRLTWS. ROVBEARBHLEZay b
D35, CORTRLTWEWY 3y kb, B*OEBRRACERESELELTS
D, av NEBOE—Z7RHEZIZZEERN. £, E—J0EBRIZ RBHE
BARICTH BB, BREEESEZIBIIONTERILTHE, PRT—ELERZS.
LA LENS, —Fich-oFRBHEAREZT2ICE>TRETS &, BUE—S
DESRIIMTS. 5161k, ANy Y ENEROCOEBETIN I ADREEK
ELTRLTWS., ZORMSHLMREKDIIK, BOEB* D7 I AEKEFHEIIRE
E->TWD. BUZEBEBIE, JNIALHLTHIEEAEELNRN. —7,
B*DEE, £33 v NTREEZRIZEFMOESEZTOY FLTVWBED, TH
THIINILANEMTBICL N> TREREDPL, PR T—ERIERER
LTWa., ZOLS B OEEDBESENEL B0, 1D FD EOEREIC
CETH EELMOMDOEBRNDZEBbN 3. £, SIMSOFERAAEELT, 2
RAF > QERPREA LS ®BLDICEREMNTNS(18-20]. SIMSEHE> 724
T3, BEHZAZREESICEALTHELRZD(18], BRENDLHEFET B
BORTRRELEBENS 219, WTHOBAIZDWTH, BEMNETEHIL
T2RA A DERPREFLELTNS. COHREESEATEADRSE, RO
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B* signal [a.u.]

QMS signal [a.u.]

30 .

Substrate : IG-430U

NIRN
' 2s
10 ™~ —

0 ~

3rd shot 10th shot 20th shot 40th shot

K5-15 3,10.20403 3 v kBliz B} 3B DESOREELL.

20 I 1
Substrate : 1G-430U
15 O
OC s
10 27
OCUO 000
5 B PP

Fluence x10% [D m?]

X5-16 IG-430UICEEL RO VENS XNy ¥ XNEBTEBID T
VI AEEE.
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BOEBHCEENGETSE, BORTANY ¥ SNAENEEEINDZ LIk 5.
7, ROVEBWEBEY YIS —OHERBBIENS, E—LRHFLTHAN

90~ 1200 DRANERORIZEEHN AL L THET 2BRET v F U T LTWSH
BB 5. TOEDL ay NERICRE—V2EN, BICBI0K a3y
FTOE—2 DRESRIIERRETOESRICERIFAEVEL R0k EE 25N

2

- BESENS AN FY T o THRIBEN DT, PHERTFIINA T4
CEBORBIZEDICI~I0ZOAF U BEEL TS EEZSNTNS[21]. B4
DEFDD BHRONI0T T ERBNIT B AV ERBITHENT2HEU LD 1T &

LTINS TN ERMIS T B(20]. ERIZBWTEEL THEE—AHHE

BERRTHAN, ROVHBEETY YV TLRTWWHMETHE I E, T LT
EDR /NNy SR FOIOBENA > THBE LENE D B2HENI0EBE D+
SAROVENSEEMICRE SN TV B EKETESRSIE, Y ay NEBTI
ANy ZLEROCDIBREMNAA L ELTRIBERTNBZ LIRS, BIEX
N FZEINBEZTOEFATTIXAINRBALTLUED D, BHIARBT 53X TD
BEOREEZHTIRaAT IIARIIALT, BICBEHETAIEbHDES.
ZTOHE, ANTEOBRERIIETL, RO ZXBEEANYS Y T OAGR)
BOEST B LI DRNBEELSND. . |
@&nm,ﬁ#%ﬁtﬁﬁéimégm,ﬁ%ﬁgfwmawmﬁﬁﬁéﬁbT
W3, BIDESIE, XEEELCEROBREICI > TEFORVLLARL. Z0L>
IZBDERIL, BE, JINVIUR, EROBECERSEEIIMKELLRWN. &R5-1E
- P.G. EISO-630ICRIE L =R O VEITSke VDA E— A Z B L 7= L EOEEBELED
HRO-EERERL TS, BERI, EROBECEKEEECHELTENER
VW, ZOEEE, ANy YRTFEEICLBBIOERT EELSETE D, BAOESIEHR
OVEAY— ARRICE > THENICANy Y I NZRO OB FEIEZATNS &
EX5. —F, BPOEBRB LIRS HESIBVEL TS, BFEEIIDONVWT
i3, IG-430&LP.GC.OMH & bRBRENMENVSNESREISZL. EROEN TR,
IG-430ICRRBE LR O VENS Ay ¥ SNEBOEFTEIX, ERIP.C.OBDX
D15fE%. FRFICRELZIG-430&P.G. THB*OESRICEVN HB0DIE, KO
CEOEEBRRNEEL TWEEEbNS. M5-1813, E—LRBRHEBOREEZSEM
THRZELEF2ZRLTWVWS. 1.5umDEZOROVEDHE, P.G. TIIRHEIZ
HoTFHEMPNMMITE BV ESTESNZE>TNS, 1SO-63013/hE kb
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16
1 low deposition rate
1 high deposition rate
12 | m
=
< B* BY
E - |
a0 8 =
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79)]
> T
o L
4} -
_
. 2 2
allell g :
o 9
0
X5-17 EERBIIBIBRLIER, REEETOBIEB+DES
B
#&5-1 P.G.LISO-630ICHREL 72D > ERIC5ke VD ArE— L % RS
L7z & ZDEEE.
deposition Substrate
rate (nm/s) P.G. 1SO-630
0.08~0.09 1.0X0.3 1.0£0.2
0.46~0.66 0.9%0.3 1.1+0.5
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Substrate

ISO-630

thickness
deposition
rate

0.46 ~ 0.66 nm/s

1.5 um

0.08 ~ 0.09 nm/s

0.4 um
0.48 nm/s

(5-18 E—ARSEORFEMICHKREL 2RO REOREFK.

104



EOE REBCHOBIHEE

BEINZREIZES>TNS. 04umDESOROVEDEFSE, P.G. &1G-4301TR
BL72Ro0 Y BEOoREBREBHMEELNESNTHARN., LALARS, ED
B ZERR<, P.COREIHREESTH D, [G-430°IS0-630iLMHM L /= RE
BRELTWVNS., ZOXSXEERBIZBNTD, REBRCEEHEEICLH>TR
Ny & INLBEIGIIEATS. BP THREINBEENEZNWETIARICERABE
BRLRELRBEEZ SN, FHBERFMETOLSBEORANEETHS.

55 ¥&&

F& CHRMRFMRG-Ti, RO HRMREM BC.ROVEICERFRE-LER
SHLUTEDOEEEEH RN, |

REMED B UWRG-TiZ 1980KIZINEL L 5keVDArE — A2 S L= & &, RG-TID
SHERII2KIB Arm? UED TN T2 XA TIEEHHEEHIS0-630%K D H20~30% 1K
WIETH-7=. 72, 1x100 ArmZs! DR FREBIZHENT, RG-TiNHEERIZ
ISO-630 & @R ICBWRIF REKFEME 2R L. BEHEORG-TIOXE AR IZEE DK
FTRIZK>TEWRH -z, 1780K TRHFT % LRG-TIDRKFEFH I VRN (EEREIC
Lo THEEL TV 2D, NIVJABTICEEL TWATICHRNEZERICEN TS 5L
SITRY, BICENTFRBITHEETH =, £, 1T80KTORFRDENICZELS
RG-TIORE K OMEIL, BFAREAENBRTIFRERTREIBITEZZENS
MATESZEZERLE

—7%, FOHEMRBMPCBLCIZI000KEA T TokeVODs E—L ZBH L. ZL
T, %102 Dmes! QRIFRTIREKRFBIZEBLZEZA N F ) D FBRMRIENB T &
Mooz, LHL, ROCOREMENIwi%BNS510wt%B L THLEER
WCREERR SN o7, BICIIERIZKB{EEANYZ Y > THHMHEIL T,

BRI T RERTHILZEAN VY V7 2WHT 28ROHZ RO NIy F L
TWL T2, RO VEIZSkeVOD3E—LZBE L ANy YR TFEUNEREESHT
BTHELTHARE., ORI F D EFHRFOBTANYFINTHD, B*OD
EEBEE 3y MNERBIKE—VEEZRLEZ. £/, EERETHLRERECERD
BEICE > TBOEREREA TS ZENHEN LR .

SE
[1] Y. Gotoh, T. Yamaki, T. Ando, R. Jimbou, N. Ogiwara, M. Saidoh and K. Teruyama,

"Sputtering characteristics of B4C-overlaid graphite for keV energy deuterium ion

105



FEE RRESHMOBREEE)

irradiation”, J. Nucl. Mater. 196-198 (1992) 708-712

[2] E. Vietzke, K. Flaskamp and V. Philipps, "Dose dependence of TiC erosion by D* and
HYAr* irradiation (synergistic effect), J. Nucl. Mater. 128&129 (1984) 564-569

[3]1 J. W. Davis and A. A. Haasz, "Chemical erosion of sintered boron carbide due to H*
impact”, J. Nucl. Mater. 175 (1990) 117-120

[4] C. Garcia-Rosales and J. Roth, "Chemical sputtering of pyrolytic graphite and boron‘ doped
graphite USB15 at energles between 10 and 1000 eV", J. Nucl Mater 196-198 (1992)
'573-576 ‘ ‘

[5] V. N. Chernikov, A. P. Zakharov, H. Ullmaier and J. Linke, "Microstructure of RGT
graphite before and after helium implantation”, J. Nucl. Mater. 209 (1994) 148-154

[6] C. Garcia-Rosales, J. Rotb and R. Behrisch, "Sputtering and surface composition
modifications of Ti doped graphite RG-Ti at temperatures up to 2000 K", J. Nucl. Mater.
212-215 (1994) 1211-1217

~ [7] A. Santaniello, J. Appelt, J. Bohdansky and J. Roth, “Light-ion sputtering yield

measurements of Ti and TiC under O, exposure at high temperature”, J. Nucl. Mater.
1 162-164 (1989) 951-956 |
{8] H. Th. Klippel, "Thermal behavior of bare and coated first walls under severe plasma-
distribution conditions”, Fusion Eng. Des. 9 (1989) 49-53 | |
[9] E. Gauthier, W. Eckstein, J. L4szl6 and J. Roth, "Physical sputtering of low-Z materials",
1. Nucl. Mater. 176&177 (1990) 438-444 |
[10] J. Roth and W. Méller, "Mechanism of enhanced sputtering of carbon at temperatures
above 1200 °C", Nucl. Instrum. Methods B7/8 (1985) 788-792 |
[11] A. Refke, V. Philipps, E. vietzke, M. Erdweg and J. von Seggern, "Interaction of
energetic. oxygen with different boron / carbon materials", J. Nucl. Mater. 212-215
(1994) 1255-1259 7
[12] T. Yamaki, Y. Gotoh, T. Ando, K. Teruyama, "Erosion characteristics of B4C-converted
CFC composite”, J. Nucl. Mater. 220-222 (1995) 771-775
{13} Y. Hirooka, R. Conn, R. Causey, D. Croessmann, R. Doerner, D. Holland, M.
Khandagle, T. Matsuda, G. Smolik, T. Sogabe, J. Whitley and K. Wilson, "Bulk-
 boronized graphite for plasma-facing components in ITER", J. Nucl. Mater. 176&177
(1990) 473-480
(14 B0 HHEERE W, '75X7-BEEERET T Xrmms,

106



E5E RIEEAHMOEEES

BAAERTF 25 32 (1990) 544-554
[15] R. Jumbou, N. Ogiwara, M. Saidoh, K. Morita, K. Mori and B. Tsuchiya, "Surface

compositional change of B 4C under D,* implantation in high and low vacua and its effect
on hydrogen retention”, J. Nucl. Mater. 220-222 (1995) 869-872

[16] Y. Yamauchi, Y. Hirohata, T. Hino, T. Yamashina, T. Ando, M. Akiba, "Hydrogen
retention of B4C converted graphite”, J. Nucl. Mater. 220-222 (1995) 851-855

[17] J. Roth, "Sputtering of limiter and divertor materials”, J. Nucl. Mater. 176&177 (1990)
132-141

[18] H. Gnaser and F. G. Riidenauer, "Evaluation of a liquid metal ion source for secondary
ion mass spectrometry”, Nucl. Instr. and Meth. 218 (1983) 303-306

[19] J. G. Newman, "Gallium beam SIMS depth profiling of dielectrics for the
semiconductor”, Secondary ion rﬂass spectrometry VII (1990) 479-482

[20] H. A. Storms, K. F. Brown and J. D. Stein, "Evaluation of a Cesium positive ion source
for secondary ion mass spectrometry”, Anal. Chem. 49 (1977) 2023-2030

21 PHRBE, "REOYE", I KBRS

107



B0 RE

| HmeE ME

BEAED TS XINAMTH BREMIIFERCBEVETER 22T 5. T
FARMICLDEREL, EITUBINRNY Y Y O TREEINNII Y, FL THE
TIBSEEREICL S TAEL 3. L2258y L BREESEICIIETE

- EKEEOEENHSNTED, BKRMEFENITEREESNDINTRE ABED BT
C RERICBIT S E-LAEBRVYIREEN TV, FHETIE, YHARETHREIN

FIREBEER DN v NI A VERE, 1 N—FTORTFEMREIDE
WERITHRE —AZREMICEHL, ZOBEEHICOVTHANE. UTicEdsh
FHRERT.

BIETIE, BRFRERICBIT DREMOIEER /Ny Y Y S FITDNTHEN,
1x1022 D m%s 1 ORI F I TI2920~ 1020KIC N THRERSBA L 135 Z EAtbh o Iz
F7-, BRBIZEXBIEEANYY Y D TOBRAEIZ0.0320.01THBEREB /-,
Z DEERIFR( ~100D mi) TOBRBEEL D HHT0%E 2> THD, BEK
FHICBWTIEREZA Ny I U S IRBR ERIBREIBEMAL T NT5T 2528
EMIzLT. TNSORBEHATEED, N I/HOAEEECESERTE
FERADSEANY FY T EEE L. U T, BRTHRTIIBEMTERT
RE D DHEY 1 N BDKEOBENE< 2B 2D E— 7 REIBRAIS T b
T2, KTFEROBEMEEERERIKBEOKE B Z 2020 ICIBERIIRD
LTV ZEERELE.

k%f'ﬁ'ﬂi, REREAEICLIRBEMOBEIZOVWTHAN. 5x1020% Arm%siD
HFRCBLTLBHEERRIIEL, BECH T RERIFEE LT E—50
0.77eVTHEMBEEMICEBML. OB IR N F— R ERTFRERTOHEELIZ
EEL<, EANARSEERTRER TORAL THDZ EBHSNER . L
AL, BMFEOICHT 2BHBEREOBERL, BRETHRTOOOTERZERD,
B TRERTIINTECRSKEL 000 TH BT Eibhok. E—LAOAHA
CHUTIHBRRIZIZE A SKERERS Ao T, TNODBEEBFT B0,
BHREREORIGBREIIE— ABSIC Lo TER LB TRETHNELD 301
VLU EDBRAITE > THRTIBRERVAND &, BETFHRNSEE TR

108



BEOE RE

DEDEVAFRTRBEFEOEERE KT Lbh> 2. THWZ,
BEAFRTRERBETFHERE FII 2 7 EOBBENXENR L DT WA FRIEFEZ R
TH, MTFENELLBICONTELLEDFESICEDEBENXAERICRD, 85
RITBNRFHRIEGFEERL TKREBALTEHI EZHSMITL.

BEETI, F5 2280 2 2RBMITMARFEREH OEEEBHITONTH
Nz, ETFY O EZREMITHEMLUZRCG-TIORF{RERZEIC L 2BEIIREM KD
20~30% WP T B EERLE. £, E—LABHEDORG-TIOXRERARITIRE KL
FRICKS>TES>TWE. ZOEWE, FYL2E8FRNWRIES VR EERE
WEoTHEL, TOBRERNBHNTFRTRESBLITEIENS I ETHHTES
ZEERNRE. —F, RO EIwtBBHRML = RBMIMEEZ /Ny F D) > F 2
950, TNULEROCOHRMEZEP L THHEERIEMK LW EERLE.
¥/, ROCOEEXEHZ2E—LABRPOROVEMNSKHEEINEZANY Y RTE
EERHTEZETHRN, BFOFTHANYYINTHO ZEEZHSMTL .

UEICKD, FHETOERBIIROBOTHS.

REMBEE OBERFTHBILEANY F Y D7 CREHEEREIL, BAITRE
B (~102 D m2%s ) TIIERDBR FRE—LEROER L DHBEERNERL T .
B2, BEREFBIENTREAHITOB/VRATEEEL D DRE {ERBARD
LTHD, BRTRER TN FRIRNSEN-HEEEZERICAND LEN
H5. FEBRTFREBICBNTD, FF 2ROV ERIMITMA S LEFERY
IsicMs sz LeRL. TORRE, TIAIHMEOREIIHL THA
BERESEZSLEEZIEND.

BRICAMETIT > HEEOFTMIZ, FICREFBROEEELEN S RD-ER
BENSTo>TNWS, TDkD, ZOHETIRFEFICHAE TRETWSERESESZ
BZBZENTETWARN., L2L, SSICHEMAREBREDO ANZXLZHS ML
TN DI, EEREBOEEIEIND TR BENZRIBICIDOVTHRRNTNL
DERDD. LMo TESEROBELLT, 75 ATHRAEORFARREIGIN
IRNF—TOBKTERE—LBHZTYL, BREMNSAN Y INRIFERET
B5ZLET, BEBRSOIATFTIVIBRBERARDILENVEETHDENAS.

109



st

FPFEIIARAER EHETEERNERT X)) ¥ - TSR B LRERE L LT
DR % T HABIE OISR O T I T2 2bDTH D, FHEOKDDIZEL,
B EEA SR EROES Ich - DR TRYL 5 HiEE - HEREB0 £
LAEIRAAEEICE BRHOBERT LB D ESELEL EITET.
A AEE TSR RET N TR SRR LRSS S N A SRR TR )L F—
| ISEREEEARSICOR, ARERICHo THBICDZD ZRELTWEE
= BEAPERFESELE. CIECHLBEL ETET.

AEREREERIC BN THEE, B8 REESELARH ERER, FAE=
BRI, SEEEABRE EBE—2E FREARE, SMERSE, Bt
EEEBICLIOBMEERLET. |
L Efe, ASTHHERETHTSEIRETEL TRASN TR, ALBH#HER
D ERLEFERNEE—HR, BEEARR EEEXER MESEL 6l
LVBMBEEELET |

AR SETYHENETFRET 3 ¥ —THER EHERNEIRICIL, AR
EIT ORI OVTOMERPARSEEREREXLL. JTRLOKIVESHL
Bl ETET. -
| EERERTEHARETHRT X P IERNERBRNECT, EBX
FIcB -V ERTHEBE, @A LTCESELE JIREELELETET.

EWB TN E—F LSy — P RETIEL, EREREHAEERES SRS
AR ASEETH BRI F— T ERELFCBERHLREESE, 0LV
FEELELETET.

K OXFICH - DEBALTEN:, BAXEER, THEGSA, ABET
K, EEERTEA, IHEER, IAFEEEZACLEEFERIIIF—T
SERBRL X F— I-ABERTLREOKFBNE, tRERZEICHET
BEEOBERICERINELET.

nB, ARERTICHLTARERLLVE2ES, A AFEHERLH S
BERHS %, I%éibﬂ%ﬁnﬁﬁ%&kié%@éﬁ%ibt SHECHE
AHL EIFET. |

110



EERERT

FE R X
[1] Flux dependence of sputtering yield for C and B4C by high flux neutral beam

Y. Ohtsuka, M. Isobe, K. Nakano, Y. Ueda, S. Goto and M. Nishikawa, J. Nucl. Mater.
220-222 (1995) 886-889 |

{2] Erosion of pyrolytic graphite and Ti-doped graphite due to high flux irradiation
Y. Ohtsuka, J. Ohashi, Y. Ueda, M. Isobe and M. Nishikawa, J. Nucl. Sci. and Technol.
34 (1997) 792-798

[3] The property of boron coatings deposited on graphite materials and its ion irradiation effect
Y. Ohtsuka, Y. Kitamura, Y. Ueda, M. Isobe and M.Nishikawa, Proceeding of 8th Int.

Conf. on Fusion Reactor Materials (submitted)

[4] Erosion yield of graphite and B4C irradiated by high flux deuterium beams
M. Isobe, Y. Ohtsuka, H. Shinonaga, Y. Ueda, B. Kyoh and M. Nishikawa, Fusion Eng.
Des. 28 (1995) 170-175

[5] Reduction of Radiation Enhanced Sublimation of Graphite under High Flux Beam
Irradiation
Y. Ueda, K. Nakano, Y. Ohtsuka, M. Isobé, S. Goto and M. Nishikawa, J. Nucl. Mater.
227 (1996) 251-258

[6] Reduction of Erosion yield of graphite Materials under high flux beam irradiation
Y. Ueda, Y. Ohtsuka, M. Isobe and M. Nishikawa, Proceeding of 16th Int. Conf. on
Fusion Energy, IAEA (to be published)

[7] Detailed study of radiation enhanced sublimation of graphite under high flux beam
irradiation
Y. Ueda, K. Shiota, Y. Kitamura, Y. Ohtsuka, M. Isobe and M. Nishikawa, Fusion Eng.
Des. (submitted)

{8] Erosion and surface morphology of graphite materials under high flux beam irradiation
Y. Ueda, K. Shiota, Y. Ohtsuka, M. Isobe and M. Nishikawa, Proceeding of 8th Int.
Conf. on Fusion Reactor Materials (submitted)

111



