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The efficient computation of the eigenfunctions of a system is one of the central problems in quantum
mechanics since they completely describe the system’s behaviour. This is particularly important in the
case of heavy particle dynamics, close to the semiclassical limit or in the presence of classical chaos,
where the eigenfunctions oscillate violently.
Most tradicional methods are based on the use of localized states in configuration space (DVR, Gaus-
sian methods) or in the expansion of the Hamiltonian in a harmonic oscillator basis set.
Very recently, we have proposed a radically different approach to compute the eigenfunctions of a clas-
sically chaotic system using scar functions [1]. These scar functions are states strongly localized over
the manifolds of the unstable periodic orbits [2]. This localization plays a central role in quantum chaos,
which studies the correspondence between classical and quantum mechanics in nonintegrable sys-
tems [3, 4, 5, 6, 7]. Scar functions have, likewise, a very low energy dispersion, so they can be used to
calculate the eigenfunctions of excited states in a small energy window.
In this communication, we apply the previous method [1] to calculate the eigenfunctions of the LiNC/LiCN
isomerizing system [8]. This molecular system combines regions of regular and irregular motion at the
same energy. We have successfully computed the 67 low-lying eigenfunctions of the system using a
basis set formed by solely 74 elements. By measuring the participation ratios, we have demonstrated
the excellent performance of our method since all the computed eigenfunctions are calculated as a com-
bination of a small number of the basis elements, i.e. taking into account only the periodic orbits along
which the semiclassical basis is constructed.
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