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Isomeric fullerenes already represent an extended fam-
ily of species and several such isomeric sets are well
characterized experimentally. Such observed sets nat-
urally also attract interest from computations. At
present, Cgg is the highest set of isomeric fullerenes
that has been studied by '*C NMR spectra (T. Mi-
nami, Y. Miyake, K. Kikuchi and Y. Achiba, in The
18th Fullerene General Symposium, The Fullerene Re-
search Association of Japan, Okazaki, 2000, p. 42).
In the experiment, ten species have been recognized.
We have been performing corresponding quantum-
chemical computations on the Cgg system (the com-
plete set of the isolated-pentagon-rule (IPR) isomers
of Cyg consists of 187 cages).

Our general approach to the sets of isomeric fullerenes
has been based on simultaneous calculations of en-
thalpy and entropy terms. This more advanced treat-
ment is required by the fact that the potential energy
term alone cannot always produce reliable relative sta-
bilities at high temperatures. Thus, the entropy terms
are also computed and the relative-stability problem is
entirely treated in terms of the Gibbs function. These
computational studies have supplied ample support
for the key presumption of a kind of inter-isomeric
thermodynamic equilibrium in experiments. However,
there may also be other interpretation, namely that
the inter-isomeric equilibrium is not yet reached, but
the relative non-equilibrium and equilibrium isomeric
concentrations do not differ significantly. The compu-
tational treatment of isomeric mixtures has several in-
teresting features: The results depend on temperature
but not on pressure, only the relative and not the ab-
solute values of the heats of formation are needed, the
form of the master equation allows for an ample can-
cellation of terms in the partition functions (in partic-
ular, the cluster mass is cancelled out exactly). There
are however some still open questions like inclusion
of anharmonicity effects, contribution from electronic
partition function, or even interactions between indi-
vidual, yet separated motions.



