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Fig.1 A schematic drawing of radiation damage processes,
and of resultant defect clusters and precipitates.



S A BT Vol.5 (2000) No.4

AAVERHFHTTD
ﬁﬁ‘ﬁgﬁb:@@i ?EEW%E

A y%%: ) %mede:éMfmm%m%
BT I B iéfm o R BRI il T
f) 5, Ldb, Z04 ﬁ’%ﬁE A0 InmiZEL, 2%
%umwT%%fW CELTWES, LrLadhb, 2D

FiRICIZCNFEFCRELHEIELE L2, BFLXNLDsy
fitfit 2 KT 5 Rl t—zjﬂ:@ﬁéﬁ?ﬂ/ P XH R
Bl D hired T JMJ; PR, AEMEICIE 1 T2 Z 25

m&m%#ﬁﬁfao;mﬁﬁmaﬂ:%%#b4ﬁy%
BAT L2023, FR—LVE—ZXDX v v 72T TCEA
ERBICT . E—LBMANZEMMT T 20, Lt
I o7cv, L, AR — 1 E— 2RI FEE L
SIIREEDCER T TH D L b, 2 DOUEIT— Rz i
RER (N RS 5, FloA A4 v MAHREE 2 /MTICIR D) 1T 5
&L PAMER BIRD N T o 2 B RE L BRI Ze IR E A4 L
SRREDMIR T § 5, 512, T LMD HRRET 2 ER
/A ZXPBERYT 5020, -7, INFEFTH
k%m@tAti\rﬁfVNwm el &2 IE L KA
OB - FHlEi 2179 LD TH 724,
VILEOWROBRERE 2, FEHLIIA AV - BT E—
LMY - EAZITWZLD S, B ETHEFHBEOMN
BE (3 RfE) ZHEIC L e v W BRI HZ 2 L ),

200 keV ION SOURCE

HINBRZIT>720 2DRDIZA 4 E—L DA LT
T2 BRI, BN - A ETE ORI F T
DIEREAT A B727e A o BRGHRY S o W RE R o 13 1S
fosn 2 e L 72,

¥ L7232 27 4 (ION,/HVEM) (30.13nm o> 2 [} 45 fi#
AE % £5 2 1000k VA @@ Bl 1B & . S s fllas
bETHHT 5200kV E30KVD _HEA F VAL AT A
PO . 2R X 3Fig. 2 (278 L 72210, -1k
FEARMIZIOMZBEZ 28 S L 30 b v D HETH S0%, Fb
H e b DR & R T 5 726512,200 b > D2 ARk
ICREINTWE, CRICHLTAF rE—LF74 vDE
TR RIIA A v R T e BAIE R R 7 R R
L. 2205 FHifsiARIc o LTI L Th %, alkhiEts
DE—LA4 v 9 —7z24 ZADERRK 2T Fig.3IcRx L7, &
TE—LE2ARDAA L E—LFHBEDAE X R, &
THAMEE O st R — L E— 2 rh 03 A % e 5 2 T
Hbo E—LBAIIHEMIN L L72A, K- E—XEK
iz & 24 W%@ frEH oL, LHI L E2—F L I
V=3 a3y, SRREEDMET LA Wil &S A D%
mittcif 4¢>E—APM%V>Z®MMWW%
TN T 720 A BHERT E T — LV SN ARG & L 72,
CORER, STV NV DFREER MR L2 24 A gt
Yo LD TEN,

1000 keV HVTEM

XY-
e STEERING DEFLECTOR  ACC TANK
QP \MaGNET QP FC ’/
LENS LENS QP .
o i, LENS ﬁ
& = < FILAMENT,
- T™MP| TMP
ACC
N TUB
30 keV ION SOURCE I =
RF DISCHARGE l"“
ION SOURCE
MAGNET il BN
XY-STEERING XY-STEERING A, FC o ] ”/
EDS =
Q5 P LENS DETECTOR 4 VAGUUM
) ION — | 4 =+ SYSTEM
3¢ PUMP = \
. SPECIMEN
N[ AN — e VIEWING
D2 CHAMBER ———a
ENERGY FILTERED
XY-STEERING IMAGING SYSTEM
ION =
PUMP N N

SPECIMEN

Fig.2 A cross-sectional drawing of the ION/HVEM system, consisting of a high-resolution high-voltage transmission

electron microscope (HVEM, JEM-ARM1000), and 200 and 30 keV dual ion implanters.
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Fig.3 A schematic drawing inside the specimen chamber of
the HVEM, showing the configuration of ion and elec-
tron irradiation.
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Fig.4 A set of TEM micrographs of 304 austenitic stainless
steel ion-implanted with 100keV Xe ions to a dose
1% 10%! ions/m? at room temperature.
a) a bright field image, b) selected area diffraction
(SAD) pattern, c) and d) dark-field images obtained
with spots E and F in b), respectively.
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Fig. 5 High-resolution TEM (HRTEM) micrographs of Xe implanted 304 austenitic stainless steel, showing two
different crystallographic orientation relationships between matrix and phase transformed regions.
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Fig.6 A bright-field (BF) image and selected area diffraction (SAD) pattern of the TEM specimen implanted
with 50 keV Xe to a dose of 4 X 10" ions/m? at room temperature.

\'100\ { 77, 7)

lv— . —
= ‘ X =2 nm

Fig.7 A HRTEM image of Xe nanocrystals embedded in Al matrix.
a) an off-Bragg HRTEM image and b) a SAD pattern. The images were taken along tilted [011] direction.
The defocus of the microscope was chosen to produce Xe atom column images in white.
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Fig. 8 The successive images of a defect recovery in a Xe under the strong electron irradiation at 1x 10** electrons/m?s at room
temperature. The white arrow indicates the layer in which the recovery occurred, and the black arrow indicates the direction

of the movement.

Fig.9 The successive images of the fluctuation of a Xe nanocrystal under 50 keV Xe* ion implantation at room temperature. The

dose rate is 1X10'® ions/m?s.

a) corresponds to the dose of 1X 10'? ions/m?. a) to d) atomic alignment inside a nanocrystal, e) shape change to an

equilibrium structure and f) fluctuating structure.
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