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In order to control the formation of Co nano-particles, which act as catalyst for the growth of carbon
nanotube, surface reactions of the Co on Si substrate surfaces were investigated by using in situ SPELEEM at
the beamline BL27SU of the SPring-8. A Co thin film was formed on the Si substrate, where the void area of
clean surfaces and oxide thin film area coexist. The changes in the microscopic distribution of Co atoms were
observed during the sample heating process. From this experiment, we found that Co atoms fairly migrate on
the oxide surfaces while Co atoms hardly move on the Si surface area. Particularly, Co atoms start to move at
the threshold temperature about 600°C on the oxide surface. These results indicate that the mass transport of Co

extremely depends on the surface conditions.

MAOEREHM TWHEWMETH D, F5iZ CNT O,

=R F ) F 2—T7(CNT)IL, BT (BRHAT VT 4) ITL-oTREL B RS
DF )T ) RY—DRKOER LS DI, 7z, CNT Z il il L TIER 3 2 FIE OB SR
ZORFE T2 MED O TR IS L S ROA E H#H LN TS, Z O CNT {ER- O Hl#EIZ B8 W

— 113 —



Tk EERNT A= D20, filitck:
FThH D,

Bl z1E, CVD IZ XY CNT ZER 4 5
i 415 Co X° Fe 55 D4 B UKL 1%, Al
EL T E HENZIENRED CNT DTE
L OBEPBBLF DY A XK o> TRIESND
EEZLNT VD, L LARNRD, Wik
ELTHMEND Si &4 w1 TiEEE &
2o TV HIRALBENBEES 2 Z &1k » TR
o U, A E N U YA NMed 25 Z &Ik
S THMBEIEEDN KON TLE S, £DD,
Bl Si & OGS IER A BRAE S D 2 &g, il
B OIRIEZ IS 5 ECIEFICHETH Y,
P21 Si FAK BRI B Al 4 o 3 i X
GOV T D TV 5, Y

Z O EMED DT, Si R ik
% Co DIIEIZDOWT, CNT % ET 5 iJE
THD 600°C—700°CiZH > TE LB IL 7 -
TWH a2 NI U %A RfEL T &
VO BLBRERVVRRERSFAES D Z L &2 R L7z,
ZOBBE MRS H -0, S FEREICE
B L 7o i b Bicds 1 2 it & m o I 7 v A
Aty 7o ALFIRBO MOV TG
WRMBBETHDH, £ T, JHFTHI X BRI
AXRY MV EWZER G RETHIE TE S
SPELEEM % ]\ T if B Dt 217 - 72,
FrLC, il 540 Jm I % Si R b IBE L IC TR T 5
& fRIEA R SMFAE LA WA I R TR L
R D RO B 3R M IS L C R AL S S M fE L 7
Sy Hb & B U 7o i R A U A R
b LTrHlanNg, £DH, HHNLDH
B R EPBREEE R ICR A R LTHEH LR
Bz ME LT, RIREOEWIZER LT
TR AT o T2,

£

MW —A7 A EBL27SU T, = K
AF— =3 & LT SPELEEM D& % $2 i
L TERZIT-o7, #BHEL, 1.8nm DOEER{L
% FE A L 72 Si(00 1) JA C ., FEBRkE (08 A
%, BEEZEHRTMEAT S ZLIcL>TH1
pwm ¢ ORI 2S#EH L TRRBIE & 3L fF 3
LFEMmMAEFER L=, ZORBHT Co & 5SML &
FHL T, M %#@fICH1 %5 LEEM/PEEM
Ga xR THE L, iz, B0k
ZAwol L7228 6 PEEM 2 G725 2 LT &
Y SR P L O W A X S V& JIE LTz,

MREER

4 1 (%, Co L WRILSi B b o i e S — % L %
—778.5eV THIZ LIZHIRIEE 400CIlcRB T
% PEEM 4 (2 IRE 1 O IHEG) Th D,
7 VNS 43 (@) 23 T k2% T B LS Co I 23 & 2 8
T, B2 WE (D) EELIE 12 Co A3
BRI TWDHEHEkZRL TWD,
PEEM & O fElK a, bl DWW T, it %
NX—ZBZTCEOBEZCREST LI LI
E0fEBTz Co L MRINA~Y hLEa[¥ 2
WZRd, EERIEEEE a 205, FXITEK b 2
LIFONTZMEAETH D, WEHEREIZ Co MK

Z D

Fig. 1 PEEM image of the sample. The diameter of
field of view (FOV) is 30 um, and the excitation
photon energy was 878.5 eV.
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Fig. 2 Co L-edge XAS captured from the clean
surface (a) and oxide surface (b).
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Fig. 3 Substrate temperature dependence on the edge
jump of Co L-edge XAS normalized by background
captured from the clean surface (a) and oxide
surface (b).
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1) F. Maeda et. al., Physica E, 24 (2004) 19.
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SPELEEM (Spectroscopic Photo
Emission and Low Energy Electron Microscope)
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$i(PEEM: Photoemission Electron Microscope)
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