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(1)# 4 ;¢ 7 3 B4 (SEM) : Stained U-atoms seen

(2)7 # 8T 5 A4 (TEM) : Lattice image © heavy atoms seen » seen routinely
after aberration correction

(3) & = f&+7 &g pcpe-%-3 5 B fies(Field lon Microscope : Atomic resolution
routineAtom-Probe FIM : Single atom chemical & energy analysis)
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Scanning Tunneling Microscope : STM: AFM: SPM
Atomic resolution routine. Electronic density of states
Manipulation of single surface atoms

Piezoelectric Materials
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Temperature-dependent shape transformation of Co clusters on Ag/Ge(111)
V3x3 surfaces

1.4%(111)-0(2x8) 4 5

o) e fﬂ‘ ﬁq%

O Ist Ge
© 2nd Ge layer

+2V 100x100nm?




S BRSNS A6 AR BERT §-4 6 T A R RS BERS S

?xﬁﬁl/ﬁfw IF“ Ha Sl

= 300 OCE-J[ ) m EHEG TR ] ggam;:::;%\;:;n;;m@ismmigm
@ Shape 2 =y Ao b
R R AP | e
julEe - [P/ AT FF
B p@ﬁ%ﬁﬁﬁ@ R
T s

3
)

ot 3B P BBRE

Averag e island volume(nm

20 250 300 B0 40 45 50
Temperature(°C)

220 2 30 3B 40
Tenperature(C)

TIPSR EYe 3T

F? Vl& 2 ﬁfﬂ‘fg
F2phopit
(iR Eaiey

110.2nm




-

2,
.k

0

5

B gUg(TWBXS thik 6 i 3 & BB #12 200°C - 4 B @ L ends it
@rrpd = pic o 4 € B4e 35 B By

B R e dUB(ITNBNS i G st Kz @RS § §CFR B kT F7
FenAs jadr k8 > A u EA5 5% - cV13xV13R140 223§ = ¢ 2x2

B R e dUSB(ITINBXNS chik G i Kz AR R T § 7 ZEAD )

2~ Z et RF g
Dynamic study of atoms and clusters on W (111) surfaces
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Diffusion activation energy versus W cluster size AE"
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W clusters on W (111) prefer to form com pact structures
and the single atom is rather stable on a terrace.
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Formation and application ofa Single-atom Sharp W Pyramidal Tip

Electron emission pattern of SA TS
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