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_ Fig. 2 Interatomic potential between Ar and C
Fig. 1 The differential cross sections of scattering

atom in Cgg
between noble gas atom and carbon atom in Cy,
beam atom a a, [A] a4, [A]
Ne 0.1480.00898 0.182:£0.00832 0.0741£0.00637
Ar 0.148+0.00893 0.254£0.00610 0.0503 +0.00190
Xe 0.148£0.00898 0.390+0.00783 0.0363 £0.00380

Table 1 The optimized values of parameters a,, a, and a, of the function S{r) in Cy
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ARTZBIIZAr D2 BEPIEFOE—7HRA SN/ [Fig | and Fig. 2]. U,L. (Ar), Tn=
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HLZ INSOREEZFASMICTIMWMTETD ZLICLk, THIZE> T, KD EEMICER
ERDIENTEDEEZATND, T, Ar V3 AY—OHEEIFNF—HLES5FTNED reside
nce time &, reflectron TOF B TORTREIZFHEL =, (A0, DHEEIZIILF—IZN DO
SCHR[1.2,3](Table 2 Z2B)M SRS N, ROR ()M 5 (Ar), @ residence time Z5E L7, (Ta
ble 3 ZHH).

T=1, exp[k(j_”] .......... (1)

Uo = #&& T )F— (kcal/mol)
T = #XHRE (K)
T, = 9.1X10" sec

2E
reflectron TOF 2%&E D Ar 7 5 A Y —ORITRREIZA \/_": TEHEINS (Table 4 1),
Table 3 & Table 4 2B TS &, =3 LN KERT AT ADIFTAF=D/NFIZHARTEENHE
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FDBHREVWETHRS, #EIANF-REBR D)2 SERLERORQTHELABT &0
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kBTlni=U” .............. (2)

o

K@D 5. (A, OFETFRINF 3072 < &% 5.48kcal/mol L EIZRZ B3/ Ebho T,

BLDERNS (A, ORBEGIRNF—2HBELIENTER., ELTH T AF—O reside
nce time EREE LRI F—FHETELICED (AN, KD AKER Y S AY—TiZH 4 O TOF
KBty M7y I TilEE TN EEDN S,
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Gas Flow Rate Ar:He=60sccm:60scem
Aggregation Tube Temp. -100 C

Pressure in the tube 0.6 torr

Length of the tube 7.9,11,13 cm
Discharge power 200V, 200mA

Target mterial Ta

Table 1. Experimental conditions.

Fig. . Ar and Ta clusters spectra were
measured at -20°C : (upper) the length
of aggregation tube is 7 cm.

{lower) the length is 13cm.

n | Binding Energy of (Ar),'(kcal/mol)
2 284
3 4.89
4 1.67
5 1.62
6 1.62
7 1.59
8 1.59
8 1.57
10 1.55

Table 2. The binding energies of (Ar), clusters. [1,2,3]
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(b) (d)
Fig. 2. The mass spectra of Ar and Ta clusters were measured at -100°C. The lengths of aggrega
tion tube are changed for experiment as follows ; (2) 7cm, (b) 9cm, (c) 1lem and (d) 13cm,
respectively.

n Residence Time of (Ar) ,° (sec)
2 6.63x10%
3 13.6x10°
4 1.17x10°
5 1.01x10°
6 1.01x10°
7 0.926x10”
8 0.926x10”
9 0.874x10°
10 0.875x10"

Table 3. The residence time of (Ar), reduced from Table 2.

n Flight Time of (Ar)," (sec)
2 0.063%10°
3 0.077x107
4 0.089x10°

Table 4. The flight times of (Ar), in our TOF system.
Acceleration voltage : 1.25KV, and
total flight length : 3.44m
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Fig.2 A hyperbolic potential(result of simulation

with MATHMATICA software). The cluster ions

follow the arrowed line.

Fig.3 Positive ions are bent to the right while the

neutrais go straight.
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Fig. 1. Computer simulation of ion beam trajectory for ion with a mass of 10000amu, where initial
kinetic energy of ion is chosen as 0.1eV.
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