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An Analysis of the Jahn-Teller Effect for C,”* Molecules

with T, Symmetry Configuration

FENG Sheng-qu
Dept. of Physics and Electronic Engineering Hanshan Normal University Chaozhou Guangdong 521041 China

Abstract The C§+ molecules with T, or D,;, symmetry should take place Jahn-Teller distortion. Based on Jahn-Teller effect theory and
quantum theory the Jahn-Teller distortion and the energy level splitting of the T® e +1, system for C,”* molecules with T, symmetry
are studied in this paper by using the methods of group theory and symmetry analysis. The Hamiltonian of the system is separated into
two parts by using unitary shift transformation one part is the Hamiltonian of not having phonons excited and the other part is the
Hamiltonian of having phonons excited. From this the ground states and their energies of the system in each minimum are obtained
and the corresponding excited states and their energies are also calculated the Jahn-Teller distortion of the system is analyzed further
by using group theory afterwards. It is found that there are six potential energy minima with C,, symmetry on the potential energy surface
of the system because of the vibronic coupling. No matter which minimum the system is in the original ground energy level of the sys-
tem is split into three energy levels and the electronic degeneracy of the system is completely lifted and the energy level interval a-
roused due to the distortion is enlarged with strengthening of the vibronic coupling strength. The symmetry of C,>* molecules should be
lowered to C,, from T, with the Jahn-Teller distortion occurring the symmetry of the ground electronic state of C,”* molecules is B, un-
der the group C,, after the Jahn-Teller distortion.

Key words C,”* molecules vibronic coupling T, symmetry Hamiltonian Jahn-Teller distortion energy level splitting



