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Cluster ion beam have been extensively studied to achieve low damage, high precision and high throughput
fabrication. The essential features of the cluster ion beam arise from small specific charge of atom, slow
velocity of the cluster and capability of the atoms in the cluster spread apart at the impact. Low velocity of the
cluster might avoid atomic mixing of the sample, and disintegration of the cluster might enable a lateral
sputtering.

The cluster ion beam is a potential tool for advanced fabrications, however some problems such as a
requirement of complex instruments, difficulty to get uniform cluster size and shape, unstable beam current
and so on still remain. To overcome the situation, we chose the stable cluster molecule, metal cluster com-
plexes, as a source. We have achieved to produce uniform cluster ions and to observe resulting surfaces after

the cluster 1on beam irradiation.
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Fig.1 Typical metal cluster complexes with numbers of the atoms in the cluster.



Journal of Surface Analysis Vol.12 No. 1 (2005) pp. 2 -8
B (FE M B TXE AT TRE— T EEDBF

2. A FAbEOmE

BRI TAZ—BEEDA F MEFIELE LTI,
&% (EI: electron impact), L —% —1 4 1L
(LI: laser ionization), L — ¥ — il 1 4 >k (LDI:
laser desorption ionization) , MALDI (matrix assisted la-
ser desorption ionization), ESI (Electrosplay
ionization) EHEZ O FERRALNLTVS. 2
TN Y TGRS —A F 8O EZREICA
NTA T ALEORFEITo . —HO&R 7 T
22 —PERITREER L RT, TRDLHMBAIC LY
BN REBEKEPBROND I D, INHDT T
A Z —GERITITIEE DS/ N, 2D B 2 il C 3
RTXLEIZzH LB L. AR RKIEL
W (KAETDRIICHLCLEI)) &R 7
A Z—gEEIC LTI N DDA F b x&
Z,HEICHEBELE, A7V N Y U H—
D) AN EFNHLTZESHELL O A F oAb H ik %
L.

3. &RV IR —EEEERK DA F 1

BRI T A —FEEROEIERA & k=L
F—ZOMHEIZINETITEALEREINL TV
W EMD, ETHROICER Y 7 AL —EDE
22 TOEEB LA T ABIc OV TR 21T -
. BBV 727 —$EKRITHAHEEZRT,
0s,(CO),,, Ru(CO),, Rh(CO), Ir(CO), % F\ 7=.
0s,(CO),, (mw:906.7)F L U'Ru,(CO),, (mw:639.3)
% Trigonal 72 & BB &I 12 D CONEL L 7R L
i Td v, Rh,(CO),, (mw:906.7)F L VIr,(CO) ,
[XTetrahedral 2 & BB %2 H 3 5 F#ESED 55+ T
b BRI TAZ—EERORBERIICORIE T T
DHREEIZLIVITH T,

HEOMIE A Fig 2l T . &8 7 7 A ¥ —8{K
HEHIRB EFRICRBE L7 A— VY B-OT 7
JVIZTREL, T 7 ABEICE Mg — A
E—Z— |2k T L7z, EFITITEEE4000
F CEAIFTRE A UEME &5 (QMS:ABB
Extrel, Merlin) 2%, A AN I TRAT B BYE & 90T 51
(TOR)’ELE SN TW5. REE, QMSES, TOF
HITY =R TRy 7 ERAWTHMINICHER ST
BY, TNETNORFEREZIL]1 X 10° Pa, 8 X 107
Pa, 7 X 107 PaTh 5.

MBIZ L > TELCEER Y 7 A X —EER
%, EHFOQMSERTICEHRIT SN EFMRBHE T
AF AL EN, ER LT A A O 5500 & 58 L
72 BFHROTFILX—1320 ~ 100eVE L7,

Electron
Multiplier

Quadrupole
Mass Filter

eleration
Grid (81%)
Slit ({mm)
/TO Tube

O Swlr
Quartz’Ampoule

iéld Cover
Thermocouple

Heater

Fig.2 Setup of electron impact ionization QMS and XeCl laser
ionization TOF with sublimation apparatus.
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Fig.3 Mass distributions of Os,(CO) , by (A) electron impact ionization and (B) laser ionization.
Table 1 Summary of electron impact ionization and laser ionization for sublimated cluster complexes.
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ESICIXRHEICEM 2 8 5 72D ICEkVO HE
ERWAHN, 2OV AT ATIIFH SN &
KREDBEICLVIEBICEMEZE -T2 &M
FHETHD. B 1 kHzTHHETAZ Lizk»-
THREFETO0.02 pAOERMNBAIE Sz, Tk
RS- V100 O EBEWZBRICHLZ LTk
5.
I ITABE—A T UDERT DI EEHND DT
DIZ, TEMA O RFZEXFHFE (EZ30 nm) #&E
FREBICEELENML TRHEL S H L, BR%
DEFHEOREZTEM TERE L. BEIZiZan
A FFEE£ 27 T AX— (R 5 nm) ZAVWTZ. &
IR : =& ) —=1:1Z2H\, EEILKED
BRACK L CRIBREE L L7z (3.8 X 10* clusters
drop) .

TR 5 U O IR FREOIRIE 2 Fig. 512779, HIAN
L7-EBEIZ-5 kVTho-. BTFTHFRIZELN
HPEEOEZITKN S nmTH Y, AIELREKEFN
BRIN.BEWMEI TAX—DREELEET D
L, ZOBRRIFIA A M Lo Tz (B & £
o) BEDET T ALY —PNREICEE L
bDEEZEND. DL RET T AKX —X
XEEEE CHELBE IR, —F, BRRIC
BEona X7 mELOHEPMENICEESINTZ. NH
DOELEIXT0-170 nmTH Y, NH O PNAIEER kTl
Thbd. BEFTHBHOEET, BIEFIIEIER
LTCLEI>IHLDOLZWR, IFIET X TORLHEN

BE M SEZ TSI —FEEEH e T RE— o T D

BEHIICENSTZ. 2O G, —OoDEI N
T TR —AFT U NIRBEICE R LI LI
Ko TEMENTEARYHETHDL EEZDBN
H. AW T AKX — Ok (Snm) (ZxF LT,
FEFITIRBEIRORFFEBEEL LTV D O T HEBRGE
WHERTHD.
FEMABEICE o T AHERNH OB TIIRE
EOWERITTVEHRICEETVWDLZ ERNmho
72 RS nmD &7 7 AKX —3K38001E D &R
FNOEREINTWD . IIE T R L X— NSRS
SINDHERFHELY OEEBT RX/LF—1X1.3 eVLL
TEav @RINCRFBRTFZ2 ANy ZTHDIT0E
D E72, TEMARBEIXFEIZT LT 7 X
THYV 7T 774 DK IpsaE#EEClER<
B ARLZETHDH. UL Z &b, IRfEEKD
REFTHBENEELITE Y T AX —FHEICL > THT
FINCACTEEPEE L TWAD LB TV,
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of the colloidal gold cluster ion prepared by inkjet ionization.
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