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Abstract

In Cgy molecules the lowest unoccupied molecular orbital has T, symmetry. The orbital is easily occupied by an electron
through molecular inner excitation or doping and becomes an active Jahn-Teller JT electronic state. The T',®)h, JT system is
formed by the coupling of such an electronic state to a five-fold degenerate h,-mode. The linear vibronic coupling in the system
forms a trough on the adiabatic potential surface of the system but Ds; and D3; minima will be warped while considering the
quadratic vibronic coupling. Phonon states in minima will have anisotropic effects and the vibrational frequencies should be
different in different directions. This phenomenon will further affect the energy distribution phonon overlap and tunneling effect
in the system. The anisotropic effect is carefully studied in detail for D3; minima. The energies and vibrational frequencies are
calculated using unitary shift transformation Opick-Pryce method scale transformation and energy minimization procedure. The
energy gap and the variation of perturbation energy in minima are obtained in this paper and the same physical quantities in

trough are derived through changing the values of the quadratic coupling constants.
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