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Abstract

This report will present additional data to those included in the pre\nous report of this series. 'l'hese new data
are on the hydrogen (deuterium) trapping properties of graphite matefials. ~ The units on the data on hydrogen
(dewterium) diffusion and surface recombination. coefficients have been updated to adopt the SI unit system.
Also, the graphic representations of previously compiled data on. hydrogen (deuterium) retention have been
m:pmved for better understanding.  For the sake of con'[p]eteness t]us report will present all these data in the
improved format.
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9.9F+22 | 9.86+20
9.9E+22 | 1.2E+21
3.7E+23 | 1.4E+21
9.8E+23 | 1.1E+21
9.8E+23 | 1.4E+21
9.8E+23 | 1.9E+21
1.9E+24 |- 8.2E+21
2.7E+24 | 2.7E+21
3.0E+24 | 2 6E+21
9.7E+24 | 5.9E+21




1. M
AR — ERtEELKBEBI#ELRT

2. AWEb¥%k (e-mail 7 FL-2) : iwakiri@riam.kyushu-u.ac.jp

3. HiES - #6

*8keV D,* (4keV D*) — BEEEQ9O5%MEREE U 77 (=5 =) -

FRESREE: 1x10'8D/m2s, BAAHELEE: 300K . Lo
TDSHEE AV BR B OBEARKIM ALY FAic X 0flE (BE#EEIKsec) -
A 5 T E T ORI~ 3R '

4. Z4 9T TR
BEARFOBHBIZHTEY T g /&(y)&;t

A,=5.8585E21 p 084009
=A tanh(x/A,)° A o
y=A tanh(x/4,) A,=4.5777E22

(A R BB  1x1019Dy/m2~ 1x1022D,/m?)

5. A}
| TDSEIEDIER. 400K~600Kh“:&u:%f;wzﬂjt—m=&m %nuﬂmﬁgﬁﬁ rgaoﬁk
HiIZIZEAFR N, TEMIC LABELITRbhTEY. _wﬂﬁiwﬁ%lhwf

&ﬁw—f@%ﬁmﬁ&bnfwaﬁ NTVEZBBRIN o1,

x(D/m? | y(D/md)

| 20E+19 | 1.0E+19
2.0E+20 | 4.7E+19
20E+21 | 1.6E+20
2 0E+22 | 2.4E+21

-iozz K

10"}

10%}F

0%k

' ;Re'ta_ifr'\ed; déﬁferi:urﬁ (D/m?)

0% 10% w0 1%
\qub_ar'ding fluence (D/m?) . .-



1. HA
A. A. Haasz et al., J. Nucl. Mater. 241-243 (1997) 1076

2. ek (email7 FLR)

: aahaasz @utias.utoTonio.ca.

3. MEFE - BH
+3keV D,* (tkeV D*) — € ) 77 (Johnson Matthey)

B AAEEE: 1x10%°Dim?s, BB 300K

TDSEFRAVERBREEOCEABHB AR pLICXIV#HIE (FEEEIK/sec)
4. 74 9T4 TR
BAROBREBOIZHTDHI T rira FBENE

A,=16385E22 p =0.3698

_ P
y=A tanh(x/4,) 4,=4.2541E28

(EABHBH&HE : 1x102D/m2~1x102D/m?)

5. axwh

TDSHENE DFE R, T00K~BOOKfHEIZ @Y — 27 M v, TRLIAOIRBERD b DOt
EEAFRONRY, SEMIZEZ2REEELITRONTED .. 3x105D/0?BH L7230 Tl
REFROEBRONDD, BRI E - TRAES., BRICL-TELunBEORARESE
LTEm a7, T : . ‘ . .

x(D/m?) | y(D/m?)

1.0E+21 | 3.3E+19

107 g T — T 1.7E+21 | 34E+19

o o 100% trapping 2.7E+21 | 3.2E+19
NE ' ' 44E+21 | 5.5E+19
a /) 6.4E+21 | 5.4E+19
E ',’ 1.3E+22 | 6.2E+19
g ’t 1.9E+22 | 8.3E+19
S ook ] 3.3E+22 | 1.0E+20
2 6.5E+22 | 1.4E+20
- 1.3E+23 | 2.0E+20
°C-‘ 2.3E+23 | 2.0E+20
'ﬁ 2.7E+23 | 2.3E+20
&’ 5.1E+23 | 2.8E+20
19 ! PP P | s eaaadd . 76E+23 - 24E+20

10 10% 107 102 102 1'024 10% T1.7E+23 1.9E+20
Bombarding fluence (D/m?) :ggg: g;ggg

25E+24 | 40E+20

8.2E+24 | 7.4E+20




1. s
N. Yoshida et al., J. Nucl. Mater. 233-237 (1996) 874

2. BVv&bik (email7 FL-R) : yoshida@riam kyushu-u.ac.jp

3. BEHIE - BB

8keV D,* (4keV D¥) — BERES Y VU 4 (=T =)

FEA IR : 1x10'8D/m2s, BRSHEFF: 300K :
| TDSHE & AV B OEATRKI A P AL D #E
PR 7 & B FE TORER T2~ 38R

(AR BB 1 K/sec)

4. 74 9F A VIR _
BAFEOBHBX)IZHTE I T a Ry

A tanh(x/ A,) A,=2.6676E21
= X
Y A,=28210E21

(EH B REGA : 2x10°D/m2~2x1022D/m?)

5. aAr b : :
TDSRIEDRER. BB B D5 1x1020D/m2LL T THE800~900KIZ DI B 7 MRS, Bi
B2 x107Dym? LLEic 2 Bk 600K~T00K{Fiic b K& 2l ©— 7 BBl ah 5, B
HER 1x102Dym2 L F CiIEARILIZIRI0RE SN D, TEMﬁﬁ%ﬂ'ttbn'C}"o /N
MRS B 4x102Dym AR D L~ D ARTAPEBEEIND LD K2s,

g 100% trapping % | x(D/m?) | y(D/m?)
< 10 , 2.0E+19 | 1.6E+19
< 2.0E+20 | 27E+20
e 6.0E+20 | 3.8E+20
E " 1.0E+21 | 1.1E+21
T 2.0E+21 | 1.6E+21
S ol 8.0E+21 | 25E+21 -
SV 2.0E+22 | 2.8E+21
2
o
g0
e -t

4!013 - 1019. ; 1020 1-021 o 1022

Bombarding fluence (D/m?




1. HA
V. Kh. Alimov et al., J. Nucl. Mater. 241-243 (1997) 1047

2. @vabE% (e-mail7 FL-R) : alimov@surface.phyche.msk.su.

3. HEHE - RE

OkeV D* — fEHE~LY ) 7 4 (1 i%BDBeO%E &) S
JHRGIAHEE: 1x10"D/m?s (BB ALY  1x102'D/m2RTE) |, 3x10°D/m2s (BHE  1x107D/im2LA L)
«FB 4B BE: 300K e
SIMSIZ & HRE P DEAROEREIE

4, ZAvTA IR
BAEOBHEXICHT DY T s LB
' A,=3.1282E21

y=A tanh(x/4,) {A2=3.1735Eil LR e

(I FARY BAGEE - 1x102°D/m2~1x102D/m?) - C e

5. 2A»} SN
BARSFLAARERFE2o#AE LT3, BRHERDZ WV E ISR (<Ix102D/mY)RF
BTHEBEINTVALOREVN, BRHESE 2L SFRTHBIN TV HHOMRKE.
SEEDBELHIThB, . BREBENTS LAY 0 AT RORKRBIT DR o
(TEMIC L VB8 ENTH3) | BBINIRBROBEKES€ONTICHF & LTHFE
FTARLEHIERBENETHD, _ . :

—

(=]
)

8

T g

x(D/m?%) | y(D/m?)

1.5E+20 | 1.3E+20

6.2E+20 | 4.6E+20 -
1.3E+21 | 1.2E+21
1.9E+21 | 1.9E+21
2.4E+21 | 1.5E+21
4.6E+21 | 2.3E+21 |
1.0E+22 | 2.6E+21-|
2.3E+22 | 2.8E+21 -
3.9E+22 | 3.3E+21°
4.5E+22 .| 3.5E+21 §
Yol 8.7E+22 | 4.1E+21

ha
-

‘Retained deuterium (D/m”)
I

20 " 1 " 2 1,
101020 ) 1021 1022. 102.‘5

L

Bombarding fluence (D/m?) .



1. His
A. A Haasz et al,, J. Nucl. Mater. 241-243 (1997) 1076

2. W& bEk (e-mail7 FL-R) : aahaasz@utias.utoronto.ca.

3. BIERL - R&

*3keV D,* (1keV D¥) — ##<U U 7 & (Brush Wellman)

FRSTHRE: 1x102D/m?s, FESTIEE: 300K h S
TDSIEEZ AV ROBARBEASS MK ORE  (FREETK/sec)

4. 74 9T A ITRR
BEAFEOBRNEXIZIHTL VT v Byt

A,=2.948E21
= A tanh(x/A,)* !
y A‘ ( A2 ) A2=1 5085E23

(8 PRI B ¢ 1x102'D/m2~3x10%Dim?)

p=019387

5. A}

TDSRIFE DR, S00K~600KMHAIZIEWEB E— 223510, T L000KEE T Tt
DEboBEARY PARFRT, SEMEZLiTbhTE Y., 1x10¥D/m2EBH L 7=

CHEET L RERROELAR LN, 10 MBEORSEE L THRSNE,

- 10% w 7
] K x(D/m?) | y(D/m?)
=§'E“ 7 4—100% trapping 9.5E+20 | 8.1E+20
= o o] 2. 1E+21 | 1.2E+21
= K 5 5.6E+21 | 1.5E+21
K » 1.1E+22 | 1.7E+21
T al s 2.2E+22 | 2.0E+21
§"° b 48E+22 | 1.9E+21
- ;o 1.1E+23 | 2.2E+21
B N 2.2E+23 | 2.4E+21
-§ J 50E+23 | 2 2E+21
K K 1.0E+24 | 2.6E+21
: / 2.2E+24 | 2.5E+21
2 bt 3.8E+24 | 3.2E+21

1020‘ ) .“;"021 ] . 1022 . “;‘023. — 1624 ‘ 1025 '

Bombarding fluence (D/m?)-




1. tH#t
A. Sagara et al., I. Nucl. Mater. 220-222 (1995) 627

2. fvvab¥E (e-mail7 FL-R) : sagara@LHD.nifs.ac.jp

3. BIESE - BR

*3keV D,* (1.5keV D") = H HiE B

PR SRR ER

«BE 4R HE: 303K

*ERDEIZ & 2 REF O EHARDEERE(1.SMeV-Het % £ /)

4. 74 T4 VRR
HAROBHBXIZHT S Y T a ()it
. A,=3.9647E21
y = A tanh(x/A,)

A,=4.1928E21
(E A B®RE : 4x102°D/m2~2x108Dfm?)

5, air} ;

ERDIC X B EARDESHAHBRELTHE Y, EARIRBET)O20mfHERE—2 L L
T200nmiBEE CAHL TS,

—

Qo
[
N

x(D/m%) | y(D/m%)
3.76+20 | 3.0E+20
7.76+20 | 7.1E+20
1.56+21 | 1.3E+21
2 3E+21 | 1.8E+21
39E+21 | 3.1E+21
7.7E+21 | 3.8E+21
1.9E+22 | 3.9E+21

" Retained deuterium (D/ m?)
=)

20 i 1 A a4 aan
’ ) 10 TOW '_ ) 1021 ‘ 102'2 ‘023

Bombarding fluence (D/md) .. -



1. H#t
J. W, Davis et al., J. Nucl. Mater. 176&177 (1990) 992 . -

2. @vE&bEE (EBT) : University of Toronto Institute for Aerospace Studies; Fusion
Research Group, 4925 Dufferin Street, North York, Ontario, Canada M3H 5T6 .

3. BHEFE - BB
vlkeV H* — A 82 #E  (HPG99, Unicn carbide)

B 1 3x102°H/m?s, B IR 400K
TDSIEEZRW-BREOAREME ALY bAC L 0RIE  (FIEHEF30~ 100K sec)

4. 74 9T A TER
BEAROBHBXICATH Y Fria By

. A =10422E22 p =0.30753
= A tanh(x/A Y :
4 tanh(x/ A,) A,=2.2207E24 ‘

ORI B&E - 1x102H/m?2~ 1x1025H/m?)

5. =X}

BYEE ) TF—Fv - —HNTIDSHIEZ LTV A5, ﬁ*‘-‘r?‘]%#ﬁqﬂo)iﬁ
(B NRKR) OEBLENLTWS, BHBEILAEBLERLTEY,
1.0x10%H/m?~1.3x 10°H/m2% DA TR & 2B d e m o1,

x(H/m?) | y(H/m?)
23 | 1.3E+21 | 1.3E+21
.10 r — vy — T 15E+21 12E+21
' ’ 3 1.5E+21 | 1.3E+21 |
’ I 40E+21 | 1.5E+21
' 40E+21 | 1.7E+21
4.1E+21 | 1.9E+21
1.5E+22 | 2.2E+21
1.5E+22 | 1.9E+21
1.7E+22 | 1.7E+21
1.7E+22 | 2.0E+21
1.7E+22 | 2.2E+21
7.4E+22 | 3.7E+21
7.5E+22 | 3.0E+21
" . L L 7.5E+22 | 2.9E+21
10* 10% 10* 10* 10 7.5E+22 | 26E+21
| 3.6E+23 | 4.4E+21
' 1.3E+24 | 6.5E+21
B.8E+24 | 1.1E+22

102+

Retained hydrogen (H/ m?)

. Bombarding fluence (H/m?).




1. H#
J. W. Davis et al., J. Nucl. Mater. 176&177 (1990) 992

2. lvabek (EF) : University of Toronto Institute for Aerospace Studies, Fusion
Research Group, 4925 Dufferin Street, North York, Ontario, Canada M3H 5T6 - -

3. MEHEE - BE . .

elkeV H* — BSRZEEE  (HPGY9, Union carbide) ' . R
AT 1.3x1020H/m?s, BB AE: 600K ' . . )
TDSHEEAN-BREDOARBMASY b EORIE  (RERRE30~100K/séc) -

4. 74 9TA4ATRR
BAROBHRBX)IIXHTD I T ia VEyIE

= tanh(x/ A, )" A=5E21 p =0. 2@05 N
y_Al " A2 A25172741E24 R
(B AR H B - 1x102H/n2~2x10%H/n?) R (A RN
5. 2Ar}

BRERE (TR TRl~F v =R TIDSEEZ L THaTh, aﬁm%rﬁﬂmmi
(B ek OBEBLREAATNS, ﬂaﬁﬂﬁlﬁkib%@t%ﬁb’(k@

1. 0x1029H/m2s~1. 3x102°H/m250)ﬁE‘(“jC%f;ﬁb\lifgmoﬁ_o R e e -‘.'5,:;..-.'5
‘_ - ) - _ x(H/m?) | y(H/m®)
o | 4———100% trapping 1.5E+21 | 8.3E+20
£ - 4 1E+21 | ‘1.2E+21
I | 1.7E+22 | ‘1.3E+21
S * 7.5E+22 | 1.9E+21
By 3.5E+23 | 2.8E+21
o 3 1.3E+24 | 37E+21
3 ] :
o
[}
£
.3 :
[ »
X, :
'1020 . — .‘.:.—-::1 T | Il
107 0% . 10®-  10* 10%
o ,Bor“nba_"rding fluence (H/m? = ~ - - <.

-



1. i
J. W. Davis et al., J. Nucl. Mater. 176&177 (1990) 992 :

2. VWA ({EF) . University of Toronto Institute for Aerospace Studies, Fusion
Research Group, 4925 Dufferin Street, North York, Ontario, Canada M3H 5T6

3. BIEFE - #.e L

olkeV H* — B EIRFE (HPGY9, Union carbide)

<FRAIRE: 1.3x102°H/m?s, FRATIRE: 900K S S
TDSH A AU - B G OAERI A <2 Mok DEIE  (GLEEE0~100Ksee)
BREEICR—F ¥ o A—ANTHERBEAIEEL LTINS,

4, ZA4 v TA IR
Emﬁwﬁﬁﬁmkﬁfé)T//a/imm

A,=2.1661E21 p =0.26365
= A tanh(x/ A)? Y
y=4 (x/4) A,=9.4808E25

(B BB A BB - 1x107'H/m2~ 1x10%H/m?)

- B, =2RXB

HB%E{%: (1##%) IZR—F % S~ NTTDSREH LTV 7%, RENEIERTOAE
(BN ANIKR) OEBLEANTVD, BHEEICLIAEBLERLTEY,
1.0x102°H/m2s~1.3x 1020H/m2s D& TR & &V ik A2 hy o 7=,

22
107 e -

; : -] { x(o/m? | v(D/m?
S . [ 1.5E+21 | 2.4E+20
. /41008 trapping 17 [.5E+21 | 2.0E+20

4.2E+21 | 2.1E+20
1.7E+22 | 2.2E+20
7.7E+22 | 2.9E+20
3.6E+23 | 3.7E+20
1.3E+24 | 6.7E+20
9.0E+24 | 1.1E+21"

Retained hydrogen (H/m?

102! 1(;22 1(;23 102‘ = ““.'“025
Bombarding fluence (H/m?) -

— 19—



1. HA

R.A. Langley, et al., J. Nucl. Mater. 76-77 (1978) 313

2. @iVvab¥k (e-mal 7 FL-R)

3. BELE - Ak
+8keVD —

*FluxiZ

R B3 5MeVAKFE % A\ /- backscatteringl= L W IR X 3 & BIE

4. &R

PyC(HPG Union Carbide) (100°CLLT)

EAROBHBRXICNT S Frira By

1A,=1.2494£22
A,=89763E21

y = A tanh(x/ A,)*

(BB BEE : 3x101D/m2~1x10%D/m? )

p =0.89886

: Sandia Laboratories, Albuquerque, N.M. 87115, USA

5. 3Rk
1x102[atoms/m?) ARE DEBLA R IMIEZBHRIC L W BELEFH LW b7 v 7Y 4 b~ ik
KEBLDTHB,
10® ——r ey -
St : | x(D/m%) | y(D/m?)
. 100% trepping /| ] 3.4E+21]  5.1E+21
: ’ < 5.0E+21] 6.5E+21
4 7.56+21| 8.5E+21
+ 1.0E+22| 1.0E+22
5.0E+22] 1.2E+22
1.0E+23|

Retained deuterium [D/m?]
o

i

—

o
N
L

e
o
[

1022

Bombarding fluence [D/m?%]

10%

e

1.3E+22



1. Hif
R.A. Causey and R.L. Wilson, J. Nucl. Mater. 138 (1986) 57 .

2. AW&bE%k (e-mail7 KFL-RA) : Sandia National Laboratories, Livermore, CA, USA

3. WEFE - HS
+100eV D,* — Papyex(low density(.1g/cm?) and high porosity)

D:T=99:1D 7 Z X~=*#{EH

RREE : 613K

B HFlux : 1x10% - 1x102! [D/m?]

|2} X+ Nuclear Reaction Analysis(D(*He,p)*He)(HIZEFEEH : ~ 1mm(EAEHE £:0.15mm))

4. R
E*ﬁcf)ﬂﬂﬂ#ﬁ(x)&_fd'ﬂ‘é UFria RE
y= A' tanh(x / A2 )p A1—2 3422E20 p =0.85064
_ A,=9.706E23

(B PR RHEHE : 5x102D/m2-3x102D/m? )

5. aA} -
BADILEDO RS K E VIS Nuclear Reaction Analysis? & 5 227 X )}ﬁﬁ“fﬂﬁ%ﬁ‘ 5 {i

AREHBEFEMTE 20,

. 105 —rrry Y ‘
T A 5 x(D/m?) | y(D/m?
= ,‘\ ] 50E+22| 1.9E+19
\% 22' d :100% trappingg ] 28E+23| 7.9E+19

S 107 ' 2.7E+24] 2.3E+20

E

B s

B 102‘: : : —

m s H £

o

0

0

£ 107

3

o

m .

101:022 1‘(;23 T .1624- R 1015 .
Bombarding fluence [D/m?*] . - .



1. &
R.A. Causey and R.L. Wilson, J. Nucl. Mater. 138 (1986) 57

2. fnabE#k (e-mail7 KL R) : Sandia National Laboratories, Livermore, CA, USA

3. BESLE - R Col-
*100eV D,* — Papyex(low density(1.1g/cm?) and high porosity) e
D:T=99:1D 77 X~ %A

<BHRE : 673K

BB HFlux : 1x10% - 1x10% [D/m?]

«Fl € I3 Dissolution Tritium Counting( b ¥ 5 & LD % FIE)

4. BH ‘ |
HAROBHEXIHT DI T e VBT :

A tanhix ) AV o [A=13174E21 p=089886]
Y= Atanh(x/4,) BERET A=91603E24 |~

P

R

(& FA B B#EER : 9x1022D/m2-3x102*D/m? )

5. = )! v h 4 foT
B~ DL R K E VS, Nuclear Reaction Analysis® £ 9 fnﬁﬁ@ é‘ ﬁiﬁiiﬁlﬁ:’ft%m 6 Fi

AFRRER L P T X 220, -

1023 . or - S ———— - . ..r..--.
| S | : (0/m? | y(o/m?
1 ' s : ] X
S - ﬁ\ ] 8.5E+22| 1.7E+20
E [ 7 TN100% trapping 1 7.0E+23| 4.0E+20
=) ’ 2.7E+24] 7.0E+20
22 . H s -
e 10 .
.2
| .
©
= T
3 E
. @ ,
o X : -
o 101“ - . - e s s .
-] S : L
= [ i i -
‘S <.
e ,
4]
el
10210022 A P .?1.0123 j PR ..“.624 . .- PR P Y '1'025‘ T" R -__‘.‘_.':‘ ' ‘:'
Bombarding fluence [D/m%] - ERRTARY:



1. Higd
T. Tanabe, et al., J. Nucl. Mater. 179-181 {1991) 231

2. VW& bex (e-mail” N1l R) .. tanabe@cirse.nagoya-u.ac.jp

3. FEFE - B8

-DO(IeVJ:iT) — S5 BEEN(Ibiden : ETP-10.T-6P) (E%kﬂcﬁéﬁmi& /7’27‘/74

Z A MIED)
B HFlux : 6x10% [D/m?). BHIRE 1 460K
NP BT ARABHMC LT, RAFEEERALAIE

4. ¥R
BAEOBARXICHTIIT 3 A BT
‘ A=57871E23 p=0.6228
= A tanh(x/ A,)” ‘
A (x/4,) A;=3.1443E26

(i B B - 2x1023D/m2~4x105D/m? )

5. 2 xAb
&ﬁi@ﬁ%ﬁ%m@#ﬁ@ﬁlﬁﬂ#é

jo* S ———

i i |xD/m?) | y(D/m?)

, Cod 1.8E+23] 3.6E+21
_&E A, 7 ‘\100% trapping ' 3.7E+23] 6.7E+21
B ;- o s 74E+23| 1.1E+22

3 ' 1.5E+24] 1.8E+22
8 2.2E+24] 2.7E+22

g 42E+24] A4B8E+22

o g2l ] 6.5E+24] 57E+22

g 1.3E+25|  7.3E+22|

§ 5 3.5E+25] 1.5E+23|

10? i e ;
107 10 10% ' 10°

Bombarding fluence [D/ m’]




1. H#
T. Tanabe, et al., J. Nucl. Mater. 179-181 (1991) 231

2. VA% (e-mail7 FL-X) : anabe@cirse.nagoya-u.ac.jp

3. BMEFRE - RS
DO (1eVELTF) — SHHEB%(Ibiden : ETP-10T-6P) (FFRARERIEF L VAT 7 4

FZARZED)
«BHFlux : 6x102! [D/m?}, MBHIEE : 690K
HHPIIBIT AR LT, @AFEREZ LR

4. ER
BAROBHBXIZHT DY 73 LRy
K/ AY A,=7.8165E22 p =0.90661
y=A tanh(x/4, - a,=1.4316E25
(B AR H R : 4x1022D/m2~4x10%5D/m? )
5, a2y}
HEBEOHMIR~DIBOHIEET S,
102 — ' . -

: e x(D/m?) | y(D/m?)
ol 7 | 3.76+23| 53E+21
E ,"\1‘?0% trapping | 1.1E+24] 1.1E+22
g |7 | 2.2E+24] 1.4E+22

£ 10”: E 6.5E+24] 3.0E+22
5 | 1.3E+25] 6.1E+22
s | 35E+25] 7.6E+22
3 '
] :
22
‘8 10 .____. .-..,__,.......-..E ..
s : :
£ ;
o
@
.IOZI ...E 1 - i
.' 023 1 024 1 025 1020

Bombarding fluence [D/m?]

_24_



1. s
T. Tanabe, et al., . Nucl. Mater. 179-181 (1991) 231 -

2. VW& b¥k (email 7 FlrR) : anabe@cirse.nagoya-u.ac jp

3. WEFIE - Bt :
DO (1eVELT) — ZHHME#dbiden : ETP-10,T-6P) (R FHRARERIIY VAT 7 4

5 A MZ L 5)
M &Flux : 6x10% [D/m?], BBHIBEE : 893K
HERRPIIBIABRRRBEIC LT, RAEREESAE

4. B2 _
BAFEOBEBXICHTZY Fria By

: . A,=2.5326E22 p =0.95882
= A tanh(x/ A,)* ! _
y=4 (X/4,) A,=1.3951E25

(% B BB &Y LG H : 2x10%4D/m2~4x10%5D/m? )

5. 2Rk
B R DM EA~OTERDOZIZERT S,

10% ¢ e ———————rr . '
AT x(D/m?) | v(D/m?
& 4 | | 2.2E+24| 4.2E+21
E e ‘\190’5 trapping | ‘ 6.5E+24] 1.1E+22
=} s | | 1.3E+25| 1.9E+22
g 107 3.5E+25| 2.5E+22
g
§‘
3
Q
i
22
-S 10 F ]
£
L
i)
QO
x
10211023 P 1(;24 . N ";25 -. .{025.

Bombarding fluence [D/m?] .



1. HA
T. Tanabe, et al., J. Nucl. Mater. 179-181 (1991) 231

2. @vEdbdsk (e-mail7 FL-Z) : tanabe@cirse.nagoya-v.ac.jp

3. WMEFE - BE - , ,

D (1eVLLT) — ZHEE#HIbiden : ETP-10,T-6P) (R FHRAKRERKIZSF A FRT 7 4
FAMZEB)

BB Flux : 6x102! [D/m?), BB : 1063 K

BHPICHITARREBRBIZL T, BAFERERRLHE

4. &R
HBAROBHBXIZHT D) TFrira Ryt o
' AV A,;=1.7115€23 p=07218 |
y=A tanh(x/4,) BRET A,=1.1769E27 R
(i F PR Y RWGER © 2x10%D/m2-~4x102°D/m? )
5. aAk SRR
RBEBOEMIR~OULHDHICEET S, T U D
10% . " o | 2
; /- x(D/m%) | y(D/m")
o : 4’\ 2.2E+24] 2.4E+21
E /, ' 100% trapping§ Lo 65E+24 . 33E+21
[a) ’ j ; 1.3E+25| 6.9E+21
g 100 fn — 3.5E+25|  1.4E+22
= : ‘
P
Q
]
b= .
.o :
R = ] <
22 . -
T 10 : S
[ d
‘©
i
Q
v
102 e b - - o
10% 10% 10% 10%

Bombarding fluence [D/m’]



1. Hist
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. BW&b¥%E (e-mail7” FLR) : Research Institute of Physics, S-104 05 Stockhoim, Sweden

3. HIEFE - BBt

2keV D*— Papyex (Density: 1.1 g/cm?)

BBABRE : 1x10'8D/m?s, PRI R AE - 298K

Nuclear Reaction Analysis(D(*He,p)*He)(RIEHE : ~1mm)

4. ¥R
HARZROBHBRX)IIHTEY T a Ryl ‘
- | A,=1.9428E21 =0.62286
y = A tanh(x/ A,)? 1 g

A,=3.7203€21
(1% F PR B © 7x102°D/m~1x10%D/m? )

5. axyh
NRABIFE D7 HAB 2 EOWEE 8- T2 iz,

104 - T S —
R ' x(D/m?) | w(D/m?)
&t 6.8E+20] 6.1E+20
E | 1.5E+21] 1.0E+21
a 28E+21| 1.3E+21
g 107 3.5E+21| 1.4E+21
2 51E+21 1.7E+21
3 1.0E+22| 1.8E+21
'3 2.1E+22| 2.0E+21
- 1026_ S A I 44E+22, 2.0E+21
® v S 5 9.9E+22| 1.9E+21
R /s ]
3] ! i ]
S 4
RN ST SN B
10" 10% 107 107 10%

Bombarding fluence [D/m?]



1. H#
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. AvWGgb¥sk (e-mail7 Fi-R) : Research Institute of Physics, S-104 05 Stockholm, Sweden

3. HESE - RE

*2keV D* — Papyex (Density: 1.1 g/cm? )

<BBHHE : 1x10'8D/ms, AR : 623K

sNuclear Reaction Analysis(D(*He,p)*He)(Jl E#iB8 : ~1mm)

4. BF
HAROBHEX)ICHT SV Fria By

A, (x/ A2 y A,=1.0848E21 p=063337
= tanh(x
y A,=1.9338E21

(BB ] - 3x102°D/m%~4x102D/m? )

5. aAb
NRABIE DT HEREIEEORBERZ Hl-» TV iy,

102 : , .
’ 100% tra:_;!pine /’ x(D/m?) y(D/ m"’)
L 3.1E+20] 2.7E+20
e : 5.0E+20] 4.3E+20
S 9.9E+20] 6.7E+20
- 10" 1.5E+21] 7.9E+20
3 3.3E+21] 9.2E+20
8 56E+21] 1.0E+21
3 ; 1.0E+22[ 1.1E+21
o -/ ; 176422 1.1E+21
2 - ; : 4.3E+22] 1.1E+21
] P -
D ’
o /
L 7
/ : :
10" 10% 10% 10% 107

Bombarding fluence [D/m?]



1. Hsa
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. VWA b®E (e-mail” FL-R) : Research Institute of Physics, S-104 05 Stockholin, Sweden

3. WEHE - B8

*2keV D* — Papyex (Density: 1.1 g/cm?)

R - 1x10'°D/m?s, BEAHEHE : 973K

*Nuclear Reaction Analysis(D{*He,p)*He)(B| 458 : ~1mm) .

4. #HFR
BHARDOBHEBHIINT S ) 73 By

A,=45785E20 p=066328
= A tanh(x/A, )" ‘ R
y=4 (x/4,) A,=B.2142E20

(3 AR S BEGEE : 1x102°D/m2~8x102D/m? )

5. 2Avh . -
NRARIE D= HFEI & ORBRZ 8 - Tidv/igu,

- 1% Ty 5 >
| . 100% trapping . - x(D/m) | W(D/m’)
o C, 1.0E+20| 8.5FE+19
£ 1.9E+20| 1.6E+20)]
a | 2.8E+20] 2.1E+20
= 107k 4.2E+20| 2.8E+20
E 7.5E+20] _3.5E+20
B 1.2E+21]  3.6E+20
3 1.9E+21]  4.4E+20
- 4.2E+21] 4.5E+20
T 0 9.1E+21] 4.3E+20
E-T 2.0E+22| 4.7E+20
£ 8.0E+22] 4.8E+20
(0 / ;
1019 1020 : 1021 1022 1023

Bombarding fluence ‘[D/rﬁz]



1. HR
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. MULahtE (e-mail7 KL X) : Research Institute of Physics, S-104 05 Stockholm, Sweden

3. MEHE-KH

«2keV D*— Papyex (Density: 1.1 gicm? )

AN : 1x10'8D/m2s, BARE : 123K

*Nuclear Reaction Analysis(D(*He,p)*He)(FSE &H : ~ 1mm)

4. &R
BAROBSASBRX)IZHTEIVT a3 BT
A,=2.2436E20 p =0.77479

_ p )
y= A tanh(x/ 4,) A,=3.1231E20 '

CEARNREH : 6x10°D/m2~5x102D/m? )

5. oAbk
NRARIZE O -ORELEORRRZ R - TIEL i,

10% g f T T T 2 2
1008 trapping x(D/m% | y(D/m*}
- C L0 5.9E+19] 5.6E+19
& s 8AE+19] 8.1E+19
5 | 1.6E+20] 1.2E+20
= 108 oo 2.56+20| 1.6E+20
3 4.5E+20| 1.8E+20
8 7.0E+20| 2.3E+20
3 1.3E+21] 2.1€+20
5 ok _24E+21| 2.3E+20
£ 6.6E+21] 2 2E+20
3 E 5.3E+22] 2.3E+20
[ 7 B
I
’ _ : :
18 i i i
10" 107 0% - 10% 0

Bombarding fluence [D/m?]



1. M
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. @bk (e-mail” FL-R) : Research Institute of Physics, S-104 05 Stockholm, Sweden

3. WEHE - RS

*2keV D* — Papyex (Density: 1.1 g/cm? )

AN  1x10'8D/m2s, BRETIEE : 1273K

sNuclear Reaction Analysis(D(*He,p)*He)(BIE#FH : ~ 1mm)

4. RR
BAAROERBOIANTEY Foria Y RBIT .
A.=1 4E20 =0.57599
y = A tanh(x/ A, )" ‘ P=

'} A,=2.6046E20
(% PR ER Bt BB - 5x10'9D/m2~5x102D/m? )

5. 2}
NRARIE D= HRBEEDOTBRZ Hl - T iz,

10% : o s 2 2
* 1o . ’ _ x(D/m") | y(D/m°)
: B 45E+19] A45E+19
= s 7.8E+19| 6.6E+19
S | , 1.1E+20] 8.1E+19
-1 . 4.3E+20]  1.2E+20
8 | | 8.9E+20| 1.4E+20
g j 2.2E+21| 1.4E+20
R e © 6.3E+21| 1.4E+20
£ 5.3E+22| 1.4E+20
g
2]
(o
/
’ ?
1 19 e i L 1 “
t)10"’ 10° 10% 0% o 10"

Bombarding ﬂqence [D/m?]



1. &
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. gk (e-mail7 FL X)

3. BEFiE - 1S

*20keV D*— Papyex (Density: 1.1 g/cm? )

RS HAY - 1x10'8D/m2s, BBAHE B : 298K

*Nuclear Reaction Analysis(DCHe,p)*He)({HIE#EEE : ~1mm)

4. #BF
EAROBABRICHT DY T rira EyWE
— A tanhix /A ) A,=2.4463E22 p =0.95491
y =4 tanh(x/4,) A=3 4061E22

CERABHEBEER : 3x102D/m2-7x1083D/m? )

5. aAr} _
NRABIE D 7= HRE S EOWBRE Bl > TV g,

: Research Institute of Physics, 8-104 05 Stockholm, Sweden

10% ey » NI -
i 100% tr. x(D/m?) | y(D/m?)
o 28E+21] 26FE+21
_ g 7.1E+21| 59E+21
2] 1.8E+22] 1.1E+22
E 1022 e I S 37E+ 2 2 1 . 9E+" 2_'2
3 ‘ 53E+22] 23E+22
- § 1.9E+23] 2 .3E+22
2 ; 25E+23| 25E+22
: —
L I 4 : ; 7.4E+23| 25E+22
o 107} - e Lot
e ‘.
R VA
3 /.
[}) /
o ’
, H
1 0210020 — .1..‘6” R N .1. 622 . ) 1623 1 02.

Bombarding fluence [D/m?]



1. Hi#
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. Wb ¥% (e-mail7” FL-R) : Research Institute of Physics, S-104 05.Stockholm, Sweden

3. WEriE - # e ‘

«20keV Dt — Papyex (Density: 1.1 g/cm?)

- : 1x10'%D/m?s, BAHEAE : 623K

*Nuclear Reaction Analysis(D(*He,p)*He)(fll 2 #HH : ~ 1mm)

4. &R ,
BEARROBREIZHNTE VT ira iyt
. A,=14749E22 p =0.68413
= A tanh(x/ A,)” :
y=4 (x/4;) A,=2.714E22

(B BB & & A : 3x102D/m?~5x1023D/m? )

5. A} :
NRAFBIE O HRAE2EOCHEES #l > Tidv iz,

—t

o
]
[>]

e 7 :
- 100% trapping ” L x(D/m?) | y(D/m?)
o : N, : 3.3E+21] 3.1E+21
E 1 51E+21] 4.4E+21
a ) oS00 8.9E+21| 6.6E+21
£ 10%} ; 1.4E+22] 90E+21|-
-3 i : 3.0E+22] 1.1E+22
| § ] 52E+22| 1.3E+22
3 . 8.6E+22| 1.5E+22
© i’ 3.4E+23| 1.5E+22
g et ST 54E+23] 1.5E+22
£ VN
3 .
13 4
x |,
N AU SO E
.I 020 1 021 1 022 ’ .l 023 . 1024

Bombarding fluence [D/m’]



1. HAR
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. BL\vabtk (e-mail7 FL A} : Research Institute of Physics, §-104 05 Stockholm, Sweden

3. MRFHk - RBH

«20keV D* — Papyex (Density: 1.1 g/cm? )

ASHBAEE : 1x10'8D/m?s, RAHRHEE : 973K

«Nuclear Reaction Analysis(D(*He,p)*He)(E#@H : ~ lmm)

4. BB
BAROEBSBRIHT IV T a RO
— A tanhix/ A A,=7.0342E21 p =0.60038
y =4 tanh(x/4,) A,=1.7401E22 '

(BEREAREE : 1x102'D/m?~6x102D/m? )

§. aitvh
NRABIED-HREHLEORERZH > TIZLVEL,

10% —— ——rrrr————rrry ~
' 100% trapping , x(D/m?) | y(D/m°)
- : ~ 1.4E+21]  1.3E+21]
£ 2.3E+21] 1.9E+21
S 35E+21] 2.56+21
“E" 102} 6.2E+21] - 3 6E+21
3 : 1 1.1E+22] 4.7E+21
8 1.7E+22| 5.3E+21]
3 2.76+22| 6.1E+21
° 5.2E+22| 6.4E+21
T , 1.16+23] - 7.0E+21
= e g | 20E+23| 6.8E+21
o P ] 57E+23]  75E+21
o L 7 : : J )
/ :
10? i HE -
107 10”' 10% 10% 10%
Bombarding fluence [D/m?] - e



1. Hisa
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. lvgbE (email7 FL-R} : Research Institute of Physics, $-104 05 Stockholm, Sweden

3. HEFE - B&

»20keV D* — Papyex (Density: 1.1 g/em3 )

W HA © 1x10'8D/m?s, BEHRAE : 1123K

*Nuclear Reaction Analysis(D(*He,p)*He)(# FE#EFH : ~1mm)

4. #ER .
BABOBHEX)ICHTD) 7 g Byl
A=31272E21 p=065783
y = A tanh(x/A,)” : - :

A2=5.3879E21
(i RS B ; 8x102°D/m2~5x102°D/m? )

5. 2 Ak
NRABIFED = HHEEEEOEBER A > Tid\hizw,

10* r — — -
b ' 100% trapping /’ : 1 L('P:ETQ)O y(-iD4/m)
& I N 7 : 1. . AE+20
E N ' 1.3E+21]  1.1E+21
a v ' 2.2E+21] 15E+21
= Ozz: : o 29E+21| 2.0E+21
E 1 - 1 4.4e+21] 2.2E+21
S 6.8E+21| 2.6E+21)
-5 1.1E+22] 2 6E+21
=5 N 1.86+22| 3.2E+21
TF 3.7E+22|  3.2E+21
£ 8.1E+22[ 3.1E+21
8 1.9E+23] 3.1E+21
@ , 5.5E+23] 3.2E+21
1'1“0"’. 162‘ ' 1(;2’ '““1A(;23 10"

Bombarding fluence [D/m?]



1. HE
M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. viédb¥sE (e-mail7 FL- R) : Research Institute of Physics, S-104 05 Stockholm, Sweden

3. WEkik - 1k

«20keV D* — Papyex (Density: 1.1 g/em? )

MBHSHE | 1x10'8D/m2s, BHIRAE : 1273K

*Nuclear Reaction Analysis(D(*He,py*He)}(fI7ZE®H : ~ 1mm)

4. BR
HAROBHEBXICHTDE ) 7 rva VB

(x/A) A,=18076E21 p =0.70638
= tanh(x
y Ai ' A2 A,=2.8299E21

(B RN B  4x102°D/m2~5x1023D/m?)

5. 2aA¥}
NRABIE D 7= HRE 2 &OBRBRE Hl > Tidvizwy,

10— rrr————r—— aaayia 2 >
: 10 » ~ x(D/m") | y(D/m")
100K vegpping s 4.1E+20]_ 3.9E+20

‘ 1.0E+21] 8.0E+20]

: ‘ 1.5E+21] 1.0E+21
2.8E+21| 1.5E+21
4.6E+21| 1.5E+21
7.5E+21] 1.7E+21
1.4E+22|  1.7E+21
24E+22| 19E+21
47E+22| 1.8E+21
1.1E+23|  1.8E+21
52E+23] 1.9E+21

Retained deuj:efium [D/m?]

107 e PR
1 020 1 021 1 022 1023 1 024

Bombarding fluence [D/m?]



1. s

M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

. 2. BvWEbH5 (e-mail 7 FL-R) : Research Institute of Physics, S-104 05 Stockholm, Sweden

3. BEFE - 3B

*5keV D* — Papyex (Density: 1.1 g/cm? )

EHFREE - 1x10'8D/m?s, FRHRA : 298K

*Nuclear Reaction Analysis(D(*He,p)*He)(JIE#:FH : ~ lmm)

4. BR

HAROBKFRIZHT D YT a vREyiX

y= A tanh(x/A)"

A,=5.5549E21
A,=1.0214E21

(CEA B EHREHE  1x102'D/m2~5x1083D/m? )

5. aRxwp
NRABIE O OB 2E DR R L 8] - Tidv ey,

Retained deuterium [D/ m%]

10%¢ N —
[ ) ’
/
. 100% trapping ~
/
’
107}
]
107 - -
- s
’
’
’
’
’
1020 PN | i X
! ’020 '021 Iozz '023 '02‘

Bombarding fluence [D/m?]

p =0.68789
[ x(0/m® | y(D/m?
9.4E+20  1.0E+21)
1.9E+21]  1.4E+21]
3.9E+21| 3.0E+21
7.3E+21| 38E+21
1.3E+22] 44E+21
2.2E+22|  52E+21
5.2E+22| 5.2E+21
1.26+23] 58E+21
49E+23] 5.8E+21]



1. A

M. Braun and B. Emmoth, J. Nucl. Mater. 128 & 129 (1984) 657-663

2. BuLebhtxk (email7 FLR)

3. ARFE - BRH

+10keV D* — Papyex (Density: 1.1 g/cm3 )

FRMAME - 1x10'8D/m?s, FRSTEHEE : 298K

sNuclear Reaction Analysis(D(3He,p)*He)(2#EHE : ~ Imm)

- Research Institute of Physics, S-104 05 .Stockholm, Sweden

4. KR
EAZEORHBOIZHTIUTFLLavRyE _,
( / ) » A,=1.3052E22 p =0.63639 o
y=4 X/ 4 A,=2 642E22 T
(ﬁmmmiiﬁm 1 2x102'D/m2~1x102°D/m? )
5. ArFk
NRARIED-HEHSEORBRE I > TITL L,
10% e — —~— ———— -
) [ ' 100% trapping / x(D/m") | y(D/m")
&TE‘ N LT 1.76+21| 1.6E+21
~ 41E+21| 3.5E+21
8, 9.2E+21] 6.8E+21
E 107 1.96+22| 9.1E+21
2 3.1E+22| 1.1E+22
4§ 52E+22] 1.1E+22
3 9.1E+22| 1.2E+22
- o 1.6E+23] 1.3E+22
© 10"} 47E+23] 13E+22
— s = T
3 ’ )
(/%] Fd
o /
Lt/
7 : i i
102 i i H
10%° 10% 102 10% i0*

Bombarding fluence [D/m?]



4. KRRULBRET—F

1. M
K_Morita, et al., J. Nucl. Mater. 162-164 (1989) 990

2. Bvgbik (emal 7 FLR) : k-morita@nucl nagoya-u.ac.jp

3. HIERE - 3RE
3keV Hy' — ZEAPERERCRAERFE © 1G-110U)
ERD #£i2 & 2BH P OKEOES SHAIE
7% trapped, mobile O 2 B 53 BT HRRT TN TF— ¥ S0

4. 74 9T7A TR
KROTRAFH : D=93x10"exp(-02KT) [mifs] (GEFIIRAEREE : 473-873K)

5. aAr}
AL T L X — D BEFF O SCRVE TRy CREEEE - T M OIEII BT 2ME DB LT — ¥ L 7HE
ENnD, AL, FHERMPEOT IR ORESEOR Dy IREEEICHT - BEHME 4 IIFHETE 72
Wy, )

")'II

1% T T
T p: 1000/T (/K)| Temp (K) D [m’/s]
1 1.15 870 6.0E-19
< Ll § 1.29 770 5.6E-19
5 ¥ | ] 1.49 670 24E-19
| L 1.75 570 2.0E-19
1 2.11 470 9.0E-20
we i L

1.0 L5 2.9 5

1000¢T [K'}

—39—



1. Hish
T. Tanabe, et al., J. Nucl. Mater. 179-181 (1991) 231

2. Fvvabik (e-mail 7 FL-R) : tanabe @cirse.nagoya-wac.jp

3. WA - BN
D° — % H{EEE(biden : ETP-10T6P) (FFWABERIIS VAT 747 Ay ML D)
BHEPIc BT 52 RBEREIC L - T, EokFRRELRAHE
FROABRREOT — 716, X - THY

4. 74 9 TATRER .
BEAROUEUFRL : D=21x10"exp(-045KT) [ms] GEFHEEGH : 873- 1323K)

5. 2A¥F
SRERENLETIR D #HEAL b7 v 7L ENROEIFRERICE D ST LIRS N D ET NS E LT
VWA, 270, R BITTABESESER LTyl

10‘",_h T T
1 1000/T (/K)| Temp (K)|" D [m¥s]
= : 0.76 1310  54E-18
E whp a : 0.83 1210f  23E-18
S ] _ 0.94 1070,  19€-18
! 1.00 1000  B.3E-19
S , - 1.10 910[  4.4E-19
|o":' & ﬂ,iﬂ 'IID 1.2




1. i
M. Saeki, et al,, J. Nucl. Mater. 131 (1985) 32

2. Hvabsk (XA  ZRREHET AR RS -

3. REhE - B
T CHe(np)T RIS L 50k T %51M8)
— PyC(CRandomly oriented (BAF > 1.78) and ZHighly oriented (BAF = 1.07))
Iso-thermal Anealing i~ & % 7k HH % filiE
T ORI R ORIZE LA Brﬁ’ﬁﬁ%wvi_; - Tﬁtﬂ

4. 74 9T IER
AFEOWEEES . OD = 1.0x10exp(-1.0AT) [m¥%] (EREEGE : 973- 1173K)
KRROLHERE - @D =753x10"exp(-27&T) [m%s) CEFIEAHE - 973-1273K)

5. At ‘
EF VBT HD A 73 fﬁ?ﬁ‘ﬁﬁﬁﬂié hTETHD (Fm-- o ﬁ:th’é?mﬁ)
napped, mobile DERHI L,

TR -' ' s . -
ol e ] 1000/T (/K)|  Temp (K] b [m¥/s]
N : I 0.85 1170 54E-17
o 0.93 1070|  2.3E-17
= ] 103 | 970| _ 65E-18
NEE‘ " .F_ .“‘, - ) @ .
ol ] 1000/T (/K)| _Temp (K) b [m¥s]
1. 0.79 1270]  1.7E-17
ol ] 0.85 1170  19E-18
; g 1 0.93 1070|  1.7E-19
w-xtli. 6 0.|l !.lﬂ - 1.2 1 .03 970 ' 95E—2]



1.
H. Arsunmi, et al., J. Nucl Mater. 155-157 (1988) 241
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