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3 recovery substages are 
observed below 350 K

Flux dependence shows recovery stages are not associated
with long range point defect migration (F<0.5 T< 380 K)

       Unlike many ceramics, results imply immobility of 
vacancies and interstitials  in SiC for T< 100˚C
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•  1/Krd can be broken into vacancy, loop (and void) terms.

•  Following this analysis, maximum vacancy concentration can be calculated
   and compared with optical F-center measurements. 
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•  Large discrepancy indicates that majority of thermal conductivity degradation
   in alumina (Tirr = 60°C) is dominated by loops.  This is reinforced by increased
   difficulty in annealing of defects at higher doses.
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•  Maximum thermal conductivity can be estimated for any material based on
   1/Krd measured from an “ideal” material.

•  Maximum irradiated thermal conductivity for SiC is estimated to be ~ 10 W/m-K
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10&T%-2,0#*03*)0IN&%5#232.%(20#*&2.-0,(-".("-',
03*.'-%&2.,*2--%$2%('$*I2(/*MQP*G'Z*J2*20#,

DEPTH (µm)
0 2 64

SiCSiC

AlNAlN

SiSi33NN44

F+#"'()9G"5)$)*&"76"H767I,&"7#
J7KL?;"IA'"#+'"7#"J7M"+("N,L
O$)P"5QR5PS&TK?"G&UR#$V



:"&&%-6*03*(/-',/0)$*20#2U2#5*-%$2%(20#*)'H'),
30-*$'3'.(*T-0$".(20#*2#*.'-%&2.,

G%('-2%) X/'-&%)
.0#$".(2H2(6
CF[&N\D

X/-',/0)$*$4[$WD'*30-*20#
(-%.=*$%&%5'

G5K)L<i LP O*='Z[#&
βN:2e>i L^ Qd*='Z[#&
K)L<e eL hLP*='Z[#&
K)> QMM cei*='Z[#&
:21 edP cei*='Z[#&

" ;</1%<'&-!-=>-?@1!$%!('0,)/)3&1!'/!<$2<1/!*<)+!*<1!$'+$A$+2!/)-$)*$'+
.$1&-%!)+*$($,)*1-!$+!.4%$'+!/1)(*'/%

" B*4-$1%!'+!1..1(*!'.!/)-$)*$'+C$+-4(1-!*<1/0)&!('+-4(*$D$*E
-12/)-)*$'+!'+!*</1%<'&-!-=>-?!.'/!*/)(F!.'/0)*$'+!)/1!$+!,/'2/1%%
G ! /)-$)*$'+C$+-4(1-! -12/)-)*$'+! '.! H * <! 0)E! ()4%1! )! /1-4(*$'+! $+! *< 1

*</1%<'&-! -= >-?@1! D)&41
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R/
)<
+1
.0
)5
2
7;
>>
,
NK
\
B;
N,
$9

]
;ANH

RO
2
S
;.0)

P*;5W-.2 =D01W5-AA2 71,9

OS:V32^-+./)523>-1./+,
O*.-/5;.056230?2AD-**A2;5<2Z-2?))*;5.2?D;55-*A

Z

Z-

Z-NHRO

ZNHRO

1 MW-yr/m2 at First Wall Produces

He :1600 appm
H : 440 appm
Mg : 458
Be : 234
Al : 72

g')2"&*X-%#,&"(%(20#*2#*:2)2.0#*1%-82$'

?//_+HF/7A7(H6/G29+:A/A72.(:A/83297/9Q3<<3.+:A/_7/.:/;7/G:(,75I//WX"'+"1")'+$"><
YY/`F3./+9/.F7/7GG78./:G/F+HF/F7<+2,/8:A87A.(3.+:A/:A/Q(:Q7(.+79/:G/*+P/YY
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R/
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0*0
.Y
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C2U
;0
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9

O>>*0-<23./-AA27KR;9

^)5
:,>*;5.-<

#!!2;>>,

#!!!2;>>,

#2M2#2M2$F2,,

0,>*;5.-<

#!!!2;>>,2
#!2<>;

#!2<>;

#!!!;>>,2
#!2<>;

*+,+<3(/.:/A72.(:A/+((35+3.+:AE/_7/832979/F3(57A+AH/3A5/9.(7AH.F7A+AH/:G/*+P

Property Virgin 100
appm

1000
appm

Neutron
Irradiated

(8 dpa)

100
appm
and

8 dpa

1000
appm
and

8 dpa

Swelling (%) 0 ~0.5 ~0.9 ~0.9

Bend Strength
(MPa)

353
± 72

474
± 127

532
± 122

540
±139

585
± 162

554
± 130

Indent
Fracture

Toughness
(MPa/m1/2)

1.4 1.2 0.9

Vickers
Hardness

(GPa)

2257
± 103

2381
±120

2516
±180

20 µm

Non-implanted 1000 appm



BIJJKLM

I JP,1(6,7(36)3K)(##,O(,7.O)5.#,1(5-)(-)9#3A(O(60)A,4:,N4.
K:6O,1.67,4)1,7.#(,4-)-5(.65.)(6K3#1,7(36
! *3(67)O.K.57)1(0#,7(36).6.#0(.-
! *#39.#7(.-)3K),13#9+3:-)1,7.#(,4-
! *+3636)-5,77.#(60)9+R-(5-

I M36(S(60)#,O(,7(36)5,6)(6O:5.)6:1.#3:-)9+.631.6,)(6)5.#,1(5-
!L,O(,7(36)(6O:5.O)536O:57(A(7R
! M36(S,7(36)(6O:5.O)O(KK:-(36
!/.K.57)9#3O:57(36

I T.4(:1)5,:-.-)+,#O.6(60)(6)5.#,1(5-)-:5+),-)'(=),7)(67.#1.O(,7.
7.19.#,7:#.-
!T.).KK.57-),7)+(0+.#)7.19.#,7:#.-);.B0B@)6.,#)FUUUV=)K3#)'(=>)6..O)K:#7+.#
(6A.-7(0,7(36);.KK.57)36)5,A(7R)-W.44(60@).75B>


