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MSYNOPSIS

A plasma-gas condensation cluster deposition system with two sources has been applied for preparing Co/Si clusters assemblies.
When a separation plate is inserted between two glow-discharge-rooms, a mixture of Co and Si clusters is obtained: small Co
clusters are distributed at random, while the Si clusters are aggregated to form large secondary particles. Without a separation
plate, on the other hand, core-shell clusters are obtained: a Co core is covered by small Si crystallites. The magnetization measurement
at 5 K shows that the magnetic coercive force of Co/Si cluster assemblies is much smaller than that of Co cluster assemblies.

Since the Si shell prevents Co cluster surfaces from their oxidation, such core-shell clusters will be used as building blocks for

novel nano-structure-controlled materials.

KEYWORDS

plasma-gas-condensation, core-shell cluster, transmission electron microscopy, magnetic property

1 #

[

WA, A PR oM, MEL, SEERRE R
3z licky, MEloEtene - HEtkmElk, BiE
M EBHAENT VS Y, 2ok R FoifsE, L
MEOFE L ARFEOBE AT &0 2, JL#Hi»D
BRI 2T, 7V > MR SRR
R=Z N EANDORHADZEICHEA TS Y,

Brxorv—7Ti, LV/NhSVWIrIAL—125H
LY, AR, WHEDE TS X~ A2 7
A X —HERESEE DI L &7, 75 AR —P 4 ZDOHEIFH
bZfi>T &7, FERETHMET & &R 2 H
WieZ I 22— OBINIC O &, HaEY A4 X
DI ZAZ—FRIZIZ, [ULIEF2 527 T AR —#HE
BT AR, RMZREL, 2o’ [bET%227 <
AR —IICEE S, BEEOGOERCI LTy
Z AR —[al L OE5E R I L b3 5 M LICHEES ¥ 2
CENEETHE LRSI LIYO,

I<MbhTVB LI, 75 AR—REEDIFED
B S AL R T & falkk e, R M 2 RE L Tu < 3,

7T AR — DI L TOREFBBICOVTIE, Ki2E0,
TR, BRI EL - hy MU= ouan s oA
R —HERE SR ICIT R 8 —ar—a VBISE L
THRTZ e TE, ZOMESHEANSING 2D, F
7o, R ETZ FAZ—LDT > X LG ETL
TT&E2 77 AX—EG5E, ZIEKTHZ . &
AN, TITATHANEMILATER LI 7 A X —(&
BA%DA FMEENTHEDTY, WBEDINA T A
B EIC AR S 2 LiililERES 2 e TES D,
CDE5BRITAZI—EGHIT, REERBEEZY, W
JERWAMEE b1 L3219 EHoHEZED5 2
L& oTH, ZIAX—DEEILBRES NS D,
RS 7 S AZ =l LOGH - MG ECHL k579,
D AR —DYIY A X% T &R0,

WIS, 77 AX—HEEEMCFORNZBRILIE3 2
e, VI AR—DLRECEITHE L ZiRR L.
D& BRBALETE bWz T Y 2 VT 5 AR — 3k
{LOEFTHIHI S B [EH D T2 L, 2 R ERED T
Ehs. HlzZE, Conr S AR—E£H% CoO THEL
fearyz v I AR —HRERE, EiRicET % CoO



2T F A=l b D -

ATV 2T T AR —EERER

TIDIy N — 7 il LT OFER R AR
LARMICE T 28R Coario b ALl s —ua
7a v hr— REXREANE BB L, KETKAS R
PRI 2R3 18 F 7z, MM Co a7 & M CoO
¥ VORISR O EASHAT HAE DM &, —J71a 5 )5
MR LT X LERETEPFERIhL L L b,
WAL OBABISIC BT, SO BGEER D 5 KH O k
ANARAANL BB T2, 752X —0aT7HA
AR VDRI B —THLDT, Tab 2 HHDE
Bhtud CHBICEIIE s, iz, SEMEZEDOEH
e, G877 AX—%FRT 2 L, Btz L3
ZZEDMFBEEINS. iz, CoFe 7o AX—1%
10nm AR % &, HEXKR 1L 24 203, ST HE
BHEVREL, BEEEZRTY. LrL, CoPty
FePt %o E DHNGE Y 7 A X — 12 BT, WK
AW L) Snm ML T b = T OMBE DL EN S
ns2,

COEZTTEWICHRIESE, BT F 2 X —ZHIKIC
FESE, ZOHREREZRIETLZLI1IcLY, B3
BERED M LWIfF S 5. AfTl, TOHMNDIDIC
IELZ 2007 2 A2 =84 - HERTREE, Zhic X 01k
L7 Cok SiZ o AR —DHERH & Z DA E 2
DWTHET 5.

2 2ROSAY—4%p - HERE

Fig.1 (%, 275 X~ - AN 7 5 A X —F4 -
HEREEE ORI TH 2 2. 2 DDOKR % 5Ab7EFE S
Bl200DINy RY TE 1A BB, KEXZ b 2,
I AR —HERE 3 TS hE., ARy X)) 7%
1A, 1B I AXHREBIIREXZ N 2D ZX)v7id
L CEMMICEE>TWnE, 2y X)) 7E1A L 1B
OIS IZE Y J Ll hEZR LUl D i ARTRET H Y,
RKEZDETRELICHERRE RS NI T AZ =0
Ny B ITETRET 2020 IEMNTES. Ar
HAZ, FEMEORE, Kb L2 ERE O (Ar i

Deposition Chamber
Sputter Chamber | Growth Duct ==
: A
3

1 1A Thickness
Gas [nlé{/ r Monitor
DC Targets
(Facing Type)| || = & P
U I
Sepurutiun" M /

\\Sarnple

Holder

A

|

: |

B :»j
-

RF Targets
(Facing Type)

Ar Flow ! Nozzle (¢ 5mm)

!
MBP

Fig.1 A double source plasma-gas-condensation system?®?.
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Fig.2 Bright field TEM images of Co and Si composite clusters
prepared by dc and rf glow discharge modes with inserting the
separate plate between two chambers, 1A and 1B*. (a) the TEM
image for a higher cluster density region and (b) that for a lower
cluster density region, respectively. The average chemical

composition of this cluster assembly is 94 at. % Co.
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Fig.3 A selected area electron diffraction pattern of of Co/Si
composite clusters prepared by dc and rf glow discharge modes
with inserting the separate plate between two chambers, 1A and
1B??. The average chemical composition of the cluster assemblies
is 94 at. % Co by EDX analyses.
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Fig.4 Magnetization curves at (a) 300 and (b) 5 K for Co/Si

composite cluster assemblies prepared with inserting the separate

plate between two chambers, 1A and 1B?. Its average chemical

composition is 87 at. % Co.
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Fig.5 Bright field TEM image and energy-dispersive X-ray
analyses of Co/Si composite clusters prepared by dc and rf glow
discharge modes without inserting the separate plate between
two chambers, 1A and 1B*. The region marked by A is about
45 at. % Co and the one marked by B about 18 at. % Co, whereas
the average chemical composition of these cluster assemblies is
about 22 at. % Co.
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Fig.6 A selected area electron diffraction pattern of Co/Si
composite clusters deposited on a carbon micro-grid by dc and
rf glow discharge modes without inserting the separate plate
between two chambers, 1A and 1B*. The average chemical
composition of the cluster assemblies is 37 at. % Co by EDX

analyses.
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Fig.7 Magnetization curves at (a) 300 and (b) 5 K for Co/Si
composite cluster assemblies prepared without inserting the
separate plate between two chambers, 1A and 1B. Its average

chemical composition is 32 at. % Co?*.
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