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Abstract The bond lengths, bond angles and energies of Cs clusters are calculated by using the simula-
tion technique based on some semiempirical potential energy functions, with the result that the equilibri-
um configuration of Cs is a regular equilateral hexagon. The same simulations have been performed for
linear and cyclic forms of C;~Cys clusters and the results show that the regular heptagonal, octagonal,
nonagonal and decagonal forms are more stable than the linear forms of the respective clusters.

Comparison of this result with the present author’s previous result that the most stable configurations
of C,-Cs are linear implies that the most stable configuration of the cluster changes from one-dimension-
al to two-dimensional one as the cluster size increases and that the critical cluster size is Cs.
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Table Y. Parameters of H Potential

A=1.680776 E3

2=3.996731 EO

B=-3.416321 E2

4=2.383121 EO

Z=693 EO

q=5.41077 E-1

r,=>5.26144 E-2

h=1.04E0

S=1.221 EO

p=0.50 EO
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Table I. Parameters of T Potential

A(eV)
B(eV)
LA™Y
ALATD

a0 3w R

AHCATY
R(A)
D(A)

Si
3.264E3
9.56373E1
3.2394E0
1.3258E0

0.
3.3675E-1
2.2956E1
4.8381E0
2.0417E0
0.0000E0
1.3258E0
3.0
0.2

C

1.33936E3
3.4674E2
3.4879E0
2.2119E0

0.

1.5724E-7
7.2751E-1
3.8049E4
4.3484E0
-5.7058E-1
2.2119E0
1.95
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Table M. The calculated geometries and binding energies of Cs clusters. R, @ and E represent bond
length in angstrom, bond angle in degree, and binding energy in eV, respectively.

Cs J H potential T potential ab initio experiment
R,=1.303 Ri=1.496 R,=1.299
Ry Ry Ry R,=1.300 R,=1.550 R,=1.280
R, R, R;=1.298 =1.549 R;=1.273%
E=31.63 E=19.55 J
dr R=1.398 R=1.455 R=1.316
“- §=120.0° #=120° 6=90.4" E=32.0%"
>—d E=32.25 E=30.13 E=28.9"%
S R=1.536 R=1.801
E=30.03 E=13.37
% R=1.541 R=1.800
s E=29.79 E=13.58
R,=1.740 R,=2.084 R,=1.528
R;=1.740 R,=1.807 =1.762'®
Ry L E=26.28 E=13.66
R,=1.461 R,=1.590 R,=1.373
R,=1.467 R,=1.334 RZ:LGQO‘&J
E=25.56 E=17.03
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Agt Aol 98l Cy, Cs, Co E Cp2l W &
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Table V. The calculated geometries and binding energies of the linear and the cyclic forms of C;, Cs, Cs,
and Cy, clusters. Ry, Ry, Rs, ete. represent the bond lengths of linear forms from their edges(see Fig. 1). R
and 8 represent the bond length and the bond angle of cyclic forms, for example, as shown in Fig 1.

Linear Cyclic
H potential | T potential®® ab initio'® H potential | T potential®” ab initio'®
1=1.303 Ri1=1.496 1=1.270 R=1.396 R=1.453
C, R.=1.299 R;=1.550 R,=1.280
R3;=1.298 R:;=1.549 R;=1.264 E=39.73 E=35.49
E=238.02 E=23.16 E=38.7
1=1.303 Ri=1.496 R,=1.24
R,=1.299 R,=1.550 R=1.347 R=1.467 R,=1.38
Cs R3=1.298 R3;=1.549 6,-6,-135.0° zwl?g;;a
R,=1.298 R;=1.549 E=46.96 2= 102
E=44.40 E=26.78 E=443
R,=1.303 R,1=1.496 R,=1.269
R,=1.299 R,=1.550 R>=1.283 R=1.334 R=1.482
Co R;=1.298 R;=1.549 R;=1.261
R;=1.298 R4=1.549 R,=1.269 E=52.93 E=41.19
E=50.79 E=30.40 E=51.0
1 =1.303 R,=1.496 R=1,290
R,=1.299 »=1.550 R=1.325 R=1.492
c. | iz | s Pl | e
+=1.2 =1, = y = i
R;=1.298 | Rs=1.549 E=60.71 E=44.49 E=593
E=57.18 E=34.01
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Fig. 1. Notations of the bond lengths and bond an-
gles of linear Cy, Ciy and cyclic Ci.
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