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Effects of Three-Body Interactions on the Stability of Small Carbon Clusters
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Abstracts A potential energy function comprising a two-body potential term which is modified from
Morse potential and a three-body potential term which is modified from Axilrod-Teller potential has
been developed for small carbon clusters. The structural changes of small carbon clusters C,-Cs are qual-
itatively investigated by employing this potential energy function representing the energies of the small
carbon cluster isotopes as a function of the three body intensity factor. It is found that the structure of
the small carbon cluster changes from open structure to closed one, from complicated structure to simple
one, and from three-dimensional structure to two-or-one-dimensional one as the degree of the three-

body interaction increases.
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Table 1. Potential energy function®] parameter

A=1764.18
B =—105.347
C =0.160254
a =4.83539

F =1.84871

r =608.000

¢ =1.28556
Z=70

n =09

£ PEF9] parameterg2 Fx C.9 Ci9l
T 9 AFAAE vzx7 o dA 8%

o, ol F e ARV deojz A 3

of mlX= &% 87
C, CURVES
b
&%
N ;
=N

9
b
® SOLID LINE :EXPT
DOTTED LINE:SET!
DASHED LINE:SET3
¥ —_—
2.8 1.0 1.2 e 1.6 1.8 2.0 2.2 2.4
R

Fig. 1. C, potential well.
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Fig. 2. C; energies as a function of three-body intensi-
ty factor Z
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Fig. 6. Energies of C, isotopes as a function of three-
body intensity factor Z
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Fig. 7. Bond lengths versus three-body intensity factor
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Fig. 8. Energies of various Cs isotopes as a function of
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Fig. 9. Energies of various Cs isotopes as a function of
three-body intensity factor Z
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Fig. 11. Bond lengths vs. three-body intensity factor Z
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Fig. 12. Bond lengths vs. three-body intensity factor Z
for double pyramidal C;
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