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Basic processes in plasma-material interactions have been surveyed
and reveiwed. Problems concerned with carbon materials, which have been
progressively used for the first wall and limiters in Tokamaks, are
mainly discussed. Recent usage of carbon materials, baéic properties
and characteristics of carbon/graphite materials, desorption of gasses
are described. As to the interactions of incilident hydrogen isotope
particles with graphite surface, data of trapping, depth profile, re-

emission, isotope exchange, and diffusion are reviewed and discussed.
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X2 F ORI RADEEATH B, (A TEH 7,7 > 10s THY, 77 X~ OHFHLADE
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BAERBZL TS, CEH—H=¥1 =z v (Carbonization) LA T3, ZM7 4 LA
BR7reErr 72, ¥EPCTH/C~04DKE (Baf) OHEZEREL T 5, THKELDKE) H
A7) OERAET>TOE ) A= K=t s @ JET ., JIPP~T— U, ASDEX
THHOGNT S, ZOFE, €BERELENT, BU-KRIH1 7 )y IPROATE
b, THipe LTORBRIEDL, #—F v A H 2BEHENSIH &4, SR AHYIIRE
bt 2%, TEXTORDABS 4 +—, V39— DRTOA—H=¥— v ORR,
10° UTFog@Asitmcizonk, LbL, F4R537VavBdUdEn—Kv7 sni
BEAMNCHR, @BHSERL:", £4 K VBETO D— 75 X7 QLU SMKE Table 1
ARG L > T B, Ehib) D BRES N RBOEERLTH3 'Y,

7, WK1 — s —OfxA2dToLiL, £r7Y 34 -DHELITONTL 3,
TEXTOR THALT -1 (Advanced Limiter Test —1) OEBAT shi='", Fig 2 K 2D
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Ftham L', 104, ALT—1 O 43 0OW&E A E. Pontau & Db 0ss 3%, £ 7Y 3
F =2 THREAETHRNS,

CPEDESKR, PO RBROTY 7774 PEECHVLRTV AL, FRBEOSFEHE
&413 &5 K15 F, FIAE, WR Wampler, B.L Doyle, A E Pontau'™ it TFTR, PDX,
PLT ®7 5774 b5 A AKT ) $ 4 —DhOHEDDESRDHT B, i *He £
BRIESHTD®, 7Mev 'F OHBRKIGEHOWTHOSE FNEFNT-> T 5, PFO5
HTHRHOABBSE FOARTEDLDN T DT, FO¥X¥o 7uvn y2AZEH EAEEERVT
B, PDXDZ 5 774 Y 14— (POCO AXF—5Q) ORFEL DDDT a7 74§ v 7D
1Hl%Fig. 3R L7, DOBREA ] tmETELA-TED, SS5KELETEOHEMBRES
115, IEEOH DA 7T MWD NBI 214, #6 8 A1z iThivi: (1982F2H - TR,
COFHCRCTE, BREOC7 I XRETORBLD & FRECETDES 77 74 PPIEREA
LCws ks

Table 1 Typical composition of a deuterium plasma for various wall conditicns.
Best values ever achieved for (b) in brackets. Impurity figures are
relative concentrations on the axis. The carbon and oxygen values in
(b) and (¢) are evaluated under the assumption of equal concentration

9)

Without With carbonization
Inconel Tnconel liner Inconel
liner steel limiters (b) liners
steel graphite
limiters (a) limiters (<)
Zerr(0) 3.2 1.6 (1.2) 2.0
Oxygen 3 %102 5 x10"3 (2 x1073) 1 x 1072
Carbon - 6 x107° (2 x1073) 1 x107¢
Tron 5 x 1074 2x107° { <1079) 2 x 105
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Fig. 1 Plasma density and gas input behaviour for three operaticnal
cases in TFTR: (a) Standard conditions on the movable limiter
or the bumper limiter when recycling is close to one and the
density decay constant TB is 10 s. {(b) 1.4 MA discharge on the
bumper limiter (K/a = 2.45 m/ C.80 m} after the initial con-
ditioning with ten low density helium discharges. (c) 0.8 MA
discharge on the bumper limiter after extensive conditioning.
{d) Lowest ocbserved value of T; (0.15 s) for the 0.8 MA dis-

charge4



JAERI-M 88—161

ALT-I-VQ
Madule

/
Cryo-Pump
Varigble Geometry Head

Fig. 2 BSchematic view cof the ALT-TI pump limiter with the variable
geometry head modulelC

APEX

PDX 7" 1w
ELECTRON

—
GRAPHITE SInE 10N SiDE
LIMITER .
Al T2
\ /

o .
- T T T T T
5 - r s
\ . o

4 s Yix - o m £ . -
w - 2.1 1 107 o/em?
o .
= e % :d
- g 1 * px2
€ E a4+ F
< 8 = 8.2 2 10" p/om? s !

[ a
3"9 5:5 - - \ oﬂ 1 2 3 a4 5
g o< DEPTH {microna}
w2 |27 . X

-

£ 29 ~
= o
n a g
' e 1 2 1 4 5
:: DEPTH (microns)
w | I ] ! )
z o

=10 -5 Q £ 10
DISTANCE FROM APEX (cm)

Fig, 3 Areal density of near-surface D and depth profiles for the
graphite limiter from ppx13)



JAERI-M 88—-161

3. ARZNRMEDIFA 77

77 ARRFEALAD ZENT, TOFEPNEEL TS, T0EM/M 2 DICASL LD
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DLOEBIRT B, 77 XvRTIEE TS 54843

dnN . N

T Np + fr—p =0
L35, 77 X7 DBEATHICE2IE) 4 7 v R Fo 72 2FAL, HC
MHDIEREZFED HELH LD, BELLDY 4 7 B E20ESICEEENEML, 75 X<
BLAHGRE R ET EHE W, R E Clausing 513 Plasma — Material — [nteraction
Test Facility ; RICS ( Recycle, Impurities and Conditioning Simulator) M T,
VoA 2 DEHKE, KRR LEERLEERE (A7 VvV RED) ARV 7 4 vbhit20T
', oA I VRRI (BEDSHTRERT EADAHNT) TERSN S,
Fig 4 iRdd5i, B0COEBTH, 1s OF 7 X7 HEBLEVTRBFDH DNIVED S
FRLTLZEY, —4, C— 74V TREHIRR>2THEY, 1 £TRLVT 22, £812H
ZRRL, C—7 4 LidHEBHT S, B IBOHANTILID T 7 XAvHEEDI v o —
WBHEAED, R> 1 TEHEV TN 35 =05 A=y — BBl 5, 1) 442 ME=F
KEQEEOREROHECEETHSE s )44 2 ) v 7 DTMOHRIL >0 T,
E.S.Marmar {3 1978 4@ L, Y +4 2 ) v/ ORERiThniz b A2 L LTATC,
Alcator, T— 3, DITE ¥ T3, @EHEE LTIt fFEH R OKERMEDIIH
kB LD, *BREOMBEL S LiRNT S,

V4420 v 7OBELEEF LA DI 0TRRKE ORGP H L, ELEE

1975 FRO M EFERAB N O ER F O LT EICR T, B0 2RSSO 5
BB SO TRHROMEBEEREL 20 055 BHRRPERTICELDNTT 5 X
- DMAER & &, TORTOBREMIL) ¥4 2 VR REELLWENHZ 'Y,
S.]. Fielding 275 X< EBEED U H4 7 LEFAAFig 5 DLICEAL s A4 v &
KT ORI LD EOHH0, §415—5 -DHBETAHTE, @l KEON O KR HE
2185, DITE "=t LTR ARV H A7) v IBELSNTH S, HAMITIE Rate
Equation 7 TTEE L, DITETOD  HODUH M7 VEREBENTH S, 4853, AN
WA 4 >, S@EdiERF, 8BS OO FIIRESEEHR T L8t STV 2{Eschi
KFTHB, GM McCracken & ®DITE TOEEIE, HeLD~, RUDMPEH~NT 7 A<
EEWL, TORNENET > 7Y - Ro—DFHHEHOTHESN, KERETORERD T2,
JH A2 NITR22OFERT o250, RKERUPA 4 »HFEEH (Ton Induced

Release) T, MENDITE TR BIZAILCE LTV 32, %4, McCracken & 1979 4EdNucl

Fusion ® PWI CBI4 B L 2B LY TUHA2 ) v /I 50Tl L, BECORLHE, &Y
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Fig. 4 A comparison between the pressure changes resulting from (a)
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Fig. 10 SEM's of as-received POCO AXF-5Q graphite and samples cut

Fig. 11

from tile 89 at A: 2 ¢m, B: 20 cm, and C: 27 cm from the
apex36)
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Fig. 12 Change of the surface roughness factor as a function of
the tetal fluence4o)
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Fig. 13 Retention of hydrogen as a function of the irradiation fluence
for different temperatures. Most of these results were obtained
in one series except for (A ), where another source tube and
also another selector arrangement was used. The mixing ratio
between hydrogen and tritium was 820:14°
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Fig. 14 Retention of hydrogen for high irradiaticn fluences. Mix-
ing ratio between hydrogen and tritium was 4 x 104:142)
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Fig. 1% The temperature dependence of the retention of hydrogen at
an irradiation fluence of 7.4 x 1017 em=2 (H:T = 820:1)42)
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(a) Inherent hydrogen concentration in the near-surface region
of pyrolytic graphite for varicus bakeout temperatures,
(b) Hydrogen concentration after 1 h atmospheric exposure,
(¢c) Hydrogen concentration after 24 h atmospheric ecposure

for a sample initially baked up to 2200 K,
(d) Hydrogen concentration for a sample initially baked at
1500 K for 1 h and exposed to atmosphere for 1 h44)
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Fig. 18 POCO AXF-5Q graphite desorpticn spectra for the amu
2 {Hy), 18(H,0}, and 28(CO) gained at a ramp rate of
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Fig. 19 HITCO weave graphite (carbon-carbon composite) descrp-
tion spectra for the amu 2{H,), 18(H20), and 28(C0)
gained at a ramp rate of 1 °C/545)
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20 Relative resitance change of a carbon film 92 nm thick vs.
fluence of deuterium implanted at 3 keV. At this energy the
entire thickness of the carbon is being implanted. The in-
set figure shows the geometry and size of the samples46)
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Relative change in the resistance of carbon films for the

case where the range of the implanted particles is less than
the thickness of the carben film. The solid dots are deuterium
implants, the squares and circles are hydrogen and carbon
implants, respectively. The solid lines were calculated

using the model described in ref. 46). The horizontal error
bar indicates the uncertainty in the incident particle
fluence46
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JAERI-M 88-161

T T
RANGE AND STRAGGLING FROM TRIM
o 0o—C
£ 10 4
& d -
g L ]
e ~ L
a r 4
F4 S 4
pur
w b 4
Q
[O)
é 1.0
o
w [
a L
S L
= L
w L
o
z L
«
o
Q1pF 4
1 L N
10 100 1000 10000

ENERGY (eV)

Fig. 41 Range and straggling parameters for deuterium in carbon
for an infinite medium calculated using TRIM. Note these
do not include the effect of the surface55)

10'8 ¢ . g —e——r -
t 100%
- D RETENTION IN CARBON 3000 eV
MONOENERGETIC IMPLANTS
I NORMAL INCIDENCE 1300 eV
. 1000 eV
&~ L
3 .
g 500 eV
a
o 1017 o
w [
z L
< L
}.._
g 3 /,3000 eV D}
O 3000 eV D]
® 1000 eV D" } AMORPHOQUS C
T 1500 eV D,
0 800 eV D; 1
43000 eV U PYROLYTIC C
X 30C0 eV D; PAPYEX
1015 ] z P P " “— .

1016 1017 1018 1019
INCIDENT FLUENCE (D/cm?2)

Fig. 42 Retention for monoenergetic deuterium at normal incidence on
carbon, calculations (curves) and data {symbols). Typical
error bars are indicated>®



JAERI-M 838-161

0.8 ———————— T

(1) MEASURED
(SIMS)

2

-

-

- 4

=z

=]

[:]

=

-

[&) — e
o o~ {b} CALGULATED

2 T
a {LMM - TRIM)

T

10Q

BEPTH (nm)

Fig. 43 H and D profiles in carbon implanted with 1018 p/emé fol-
lowed by 2 x 1017 H/cm? both at 1.5 keV showing isotope
exchange of the D by the H54)

0.8

T ™ T At

{a) MEASURED
L~ (SIMS)

e

2 L

<

[+ o

z. .~

g o } —————
~_

2 (b} CALCULATED o

Q {LMM -TRIM)

[=)

=

)

-

g.4

0.2

q

o} 5Q 100
DEPTH {rm)

Fig. 44 H and D profiles in carbon implanted with 1018 D/cm2 fol-
lowed by 1018 H/cm? both at 1.5 keV. Beyond the range of
the H 23 % of the initially retained D still remains®4)



JAERI-M 88161

T T T
Low P mapLant
ISOCHAONAL ANNEAL

HIGH P IMPLANT =
ISOCHRONAL ANNEAL

SATURATION AT
TEMPERATURE

100

60 - L

AETAINED D (%)

20 -

Fig. 45 The relative D retention vs. sample temperature in carbon
1) an unsaturated and 2) a saturated sample implanted at
30 °C and then isochronally annealed and 3) a sample satura-
ted at the given temperatureSG)

3 GRAPWTEll E ' { ' i ' !
o D'{' [ r l I 303K a
- aHt ! Il | 473k |
E
: ] | s
<ok ! ]
5 [ | | 573K | |
= | l f | | a
2 L o75H | |
2 | I |
E 1r ! | | i
o r73q | I
T | |
873K , | 5
i
0 by M) 1 1 ! A ]
o 10 20 30 40 50 60

H+D FLUENCE (10'%em?)

Fig. 46 Retained H and D versus H plus D accumlated fluence for gra-
phite substrate. Solid curves are calculated cnes. Vertical
dashed lines mark points at which substrate temperature was
decreased. Temperature indicated between vertical lines57)



JAERI-M 88—161
4.4 A FFHBASR

W Moller SR 7AVASF 4 2IKERMINFETI7 24 P20 T=450K TOkeV OH;"
BRODs %475 v b L, ERRETEBBOGBEKEEAERL 72, ERICHVLS T 75
4 MIFEKS8 GEE185g cm®, ZL 444 X=225 pm) DEDOTHB, EENLBHOBIIC
BES FF3 L, G CTHH LB SEEIIO M 4 Y EERESED S, 200 CO—ERE T,
pA Y77y bhORIMNERTE, DIED, BHIKA » 75 v st HPREES N FHE,
HiZlb5DOKMHEDEDP LB, THOOERIE LMMEF VOB IENTHE, 1 V75
RO -RrOREBEOMEE LT, BEFEINEIDOEL Fig 4T IR L, TN OIIEHTE
HENTV L0, WHRIBERTA 77 v b Lk, EEOBETART - Vv LIBEE5A5,
CORT, BIAE, 1.5 keV OREEHRO 670K IKfd 5723 1 4 Y FEBEZE (Ton
Induced Release) LB bDTH 2L, 356ic, HABETHMFTDAEA 75+ LIz,
EEA100~30K FLHL, ORETISKDAHE 7rr v A THRE LED B, B
BT s 79 v v 2a 70 v AOBBELTRLAZODNFigd8 ThHa, o OREBEE
XL, MHEShINTOBELESRT 2L, HFELTHRIBENT Y 3, Fig 49 it EHFHFH
L, LMMTHELAFEREAFigs0 iR Lz, BB FTHLIcD, HEIRESTORKRESF
WEDTHE, Moller 3#HEE (Mo, Pd, Ta, Ni 4&) fOKRICOWTFHLBR %
o0 2, B0 B SR 59) RICAR S TH B,

J. Roth {3 Papyex #—# v, Py —CiC 1keV OD %4 77 b L THHEE, Bt EHO
B2 2% 572 D HIIT AT > TV B, #7212 NRA, RBS, ERDTH %, 8 51/ 2 <2 F LD %
Fig. 51 iR Lo LORTDR S 07 740552 2 * Helck b a DA< P HFLA, C
NFEHOT HicHE - - ESCBEIA T %, £/, TOMBREODEHOEFTTH %L
DEEHRK TS, Roth LRHIEDADE-LDT7 v 2 OHINE & &IT, HP DOREEER
HAOLTOL DT, EHEOEBICE0 7 vy vRICABELESH T 5, Papyex BT
Py — Gr i iR mEL OEREA Fig 52, 53105, ¢ D%, FRMAEHERS LTD/
C=04+006 &ML T2, COMIBEBEAT . 1 A4 FBEH 13 BERHTIE k0,
FOx o F—iKx L THIEREEE Ul & 54, E— 0 FHEBOMINCHT 53R B5E
PRAREVCEAEHE LTS, CNEFig s4liRg, ZOHETIISNL & IPP OMIFFEAR T
FEERATTL, 8keVOH% TkeVODD TEML Fig 55 DFEEAE T 5, HIRHRET LMM I
15, tip, DS BROEUOES TS 44, RETH 2BORFOMEFSFMECR:R
%o

A4 vEREHRECELT, W R. Wampler, S.M Myers {357 —F v & — 45 MT150 —600
eV O D %#flFE TAN, Fh%E 3keV O H, He, 30keV @ He, C, 60 keV D CA & v THE
LC, DOREHIAREL: T, EEREEROELETT, Pig56 RESCHT 507
D7 AN, Fo—TE-LOFEEARE LA VE - NEDOEESSHERT, £/, Fig.b7 &
Fo—FE— LD 7Ly AT S DT OMMIRFEEDOE(LERLTSH S, LMM DFHE
REIREDORBOAEEZ b DTA A Y HEHERBEIEEN T, Fig 581Ti3300eV TA
75w L DOREEE 0keV D He RUCTHE LA BEO 7 v T v 2T T BE(LT,



JAERI-M 88-161

RizA 75 v rEXIHIGL, Li3 Retrapping (BiE) OFHEST, R/L]1 UbH
I ERTE, RAL> I NOHEOHRBETH S, BRATR S » 70535 & X0IERGE
AEHV
d Cg B 2% Cg
a; -b P

- S

a Crp

gt
TS BEWROMIEE, Cp & Cg ik b7 7RMIERUEBBOD DBE, Np d2b5 97
BE, DRESERTH D, 27z, a, o, ETHFALNFoEY L — MR, FrFo b
YIWEE ABRAA D75 I RERT, LT, BHKT/FR—-rEFr Iy EY
FOIEE, COERTIHEBRENKIDT, b TV5, TEBER% Fig 59 KRT, Fig 584
DT LD, R/AL~10THEL EWFHE,

#— R VENOBENE O HFOMMARFEOEEKESEIC >V T M Braun, E. Emmoth
MERVEFT—9 EHL T 662)0 kL papyex, FE 1Llg.cm®, " Le Carbone” @ %
DT, BB L, EEREIZ 25 ~1000°C, 2, 5, 10, 20keV D% v 75 vk L1z,
MBI ETEHETI12C/ s, HZELX107° ~ 1077 Torr TH -7z, Fig 60 ICFRA 77 v
FOBEDLREBEERT, 1A v F - L& b EMERELEA T & GBIITRAT D
F—y LREETH D, Fig 61 U623 7 —HyDREE 32 -4 -L T, ZHFN2keV
RUWDkeVDOD 2475 LEBOREREZ LD TH S, WITNRLEENTVEL
REREED LT 4, ZOEEB M U. Scherzer 50 1976 EDOHE & —H LT 3,
Fig 6313 20keVO D" 2FET, KF-2X8x10"% cm® (MAMELIT), RUSHF—~ZX 9 x
108 /cm? (BAFMELL L) iwedhFh4 v 75 v+ Licb D%, FNEN105 0565580
(Isochronal Annealing ) 27TV EBEBE KD EDE, TOMMOBEEITHNOTA v 73 v
MUK, ZOREBIIRDAFRFEL RO THEZHKLLEDTH S, INLOEBITHT 2
SRR DO LD TH B, BSHORBEESECLE-TEEDLS, BUCLNABETT 5
RHdThd, COEFNVTEDIBHICK» THELBEONEI N7 » &0 5, 0E, clt)
I R ARIRINADOEREREE, Jo 2ARE -7 5307 R2ETAHE, ARE -4
LRSS 273 SXRODPERILT S,

delt)
dt

S:

—aDCg (Np — Cp) —aCp

- Jﬂ - Jﬂ C(t) 6EH

(1— e et Jo i)
eff

e(0)= 0, cld =10

LT, o4 GENDHENTETHS, Fig 60~62IL8ILHICo x *HHTELBE DM
#ELTFig 64 DERIICHEL, M2 >DWEHBEZ Sh, < B00°CTHE A A ~FHEE#A
FT, >0 CTIIEMELE /5, Fig 6345, Thermal Enhanced lon Induced

Detrapping @ 20KeV DDIESDEEKFZ Fig 656 DX Hitii s, ULhL, (L3, HR R



JAERI-M 88-161

5 v 7HHY, Roth i3 600°CT Errosion DEAE B LT3

BRI~ 7ZRETIRENERERE /7 7 2 4 F OBHOBVICE > TEDL O MRV ERNEh
Ti, UL, %ﬁﬁj\Cm%yﬁ7§774b®fU—FKi5§P,ME&QE‘@&
D, BUESLERBEONTO B EBNTHE, FlZiE, Py— Gr T Doyle 511" 15
keVOD BERMIEIE T - D LABTREShLIEFE L T st l, BohE TADIA
AETLEE SInTE5 AT & Stangeby & TG %ntmé)ocmlwéF@ﬁﬁmﬁbto

Stangeby OFE T D OB ¢ (z)id

¢lz)= coe /4

DRATHRENDS, co BDOXRKAFE, ABDEBEECESICHTIMPERT N7 -9 Th3,
- THMEMBES /- OO DOLSEEN, I

Np = Selelde = co 4

THEALNZ, BIFEIKLZE 3EDH —H oMicxtL T Table 3OENELAT 3, CDLS
BECEHLOTCTFTRICHH SN T B2POCO AXF-5Q7 5774 b (REiM, K302
%, JLAHAX10pm, BE184g /om’, FEME 1w g)it o0 TZEKEOERICH
Z, BFEHI 100eV D D& T OLERFHE 2 323 - 1773 K ©ff1R € NRA #: & Dissolution
Counting #THIZEL T 566)0 DT @it Aicid TPX (Tritium Plasma Experiment ) Z&&
ZHWV, 100eVDET75 w7 R1T56x10¥ D cmPs, DOENIZ066Pa TIL5EHTS X<
HHCE Ve COBE1~2eVOPHD. ThA4 v EERBEREASNDS, o iEREFig
BT /R L1z, RIOBRIIAEL T54-00LDITBEEFE YV, TOHRBIFITSKEEICLT, 22
DEBIT it TEZL S, (1) 323~9T3 K DIRFOERBIE 1 77 v F B ORI AT &
THEAOEMITIDS BMBTHD, (2) 913 ~17TT3 K TREENE{ 145 L KREER 7 v
A voRITAD, BT A LF-Dr 7y TEHA OGNS, 1000 K BT O O FEFE%LMM
EFNEBNLEFig 8L 51T/ 5, NRAIZ 00 KDIETIHF—8d 5705, atn (K6
OFREHEROEL, #Kky v F L -9 —TEHHRD OEIIEFICE <, $£70500 K BUT Tl £l
PERHD T RELCL B, F/, Fig 69 CESH MDD D% 573K, 13K Dig& iR L,
i & RITIHFRRGSHTHE L. —AEREDCDO&E Fig 710 1KAd, EH T ~&3 1473
KLIET, 75X720ADHEE, H2LET773X0MEO0R2BE5ENELLLE, TORE
TREFT o 7T NTDTHHON S, CNODFEREICEILDIICERE, b7 v TORER
17X107° trap ~C—atom: trap energy = 43eV R EBELATY 5,



JAERI-M 88-161

3 3
Table 3 D{ He, p)dHe analysis of samples exposed to sub—eV DO at 600 K65)

DO
Exp?sure CO X ND

Time
Sample (hrs) (1019/cn?) {um) (1015/cm?)
Pyreolytic
Graphi te 6 2.2 0.7 1.6
Papyex 8 0.4 3.7 1.6
Eroded 8 0.2 2.8 0.5
Papyex
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Fig. 57

{a) and the energy loss to atomic collisions (b). These
profiles were calculated using the TRIM Monte Carlo particle
transport code®8 68) with Lindhard electronic steopping. Except
for the deuterium the profiles correspond to an incident
fluence of 1017 particles/cm? 61)
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The fraction of deuterium retained as a function of beombard-
ing ion fluence for carbon samples initially implanted with

2 x 1017 p/cm? incident fluence of 300 eV deuterium. The type
of ion and energy of the bombarding ions are indicated The
experimental uncertainty is indicated by the error bars on
one of the data points. Except for the curve labelled pyro-
lytic carbon all the data were taken cn evaporated carbon
film samples. For comparison the dashed lines show D release
curves calculated using the Local Mixing Mode151




JAERI-M 88-161

FRACTION OF DEUTERIUM RETAINED
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Fig. 58 The fracticn of deuterium retained as a function of bombard-
ing ion fluence for carbon implanted with 300 eV deuterium
saturation. The dots show the measured data. The dashed lines
show the fit for an exponential release curve (correspond-
ing *o no retrapping) to the low-fluence portion of the data.
The solid lines sheow the fit for very strong trappingﬁl)
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Fig. 59 The fracticn cf deuterium retained calculated using the model
of diffusion under trapping (see 4.4 in the text) for various
values of R/L as a function of the detrapping cross-section
o times the particle fluence $.
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