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Fullerene ions show various types of Jahn-Teller effects. In order to quantitatively characterize the nature of the 

Jahn-Teller effects, we performed DFT calculations of the C60 cation (C60
+) and C60 monoanion (C60

-). We 

calculated the vibronic coupling parameters with hybrid B3LYP and CAM-B3LYP functional (including the non-

local interaction correction), and based on the parameters, analyzed the static and dynamic Jahn-Teller (JT) effects. 

For C60
+, the global minima of adiabatic potential energy surface (APES) shows a D5d Jahn-Teller deformation, 

with stabilization energies of 110 and 129 meV (with B3LYP and CAM-B3LYP respectively), which are two times 

larger than that in C60
-, implying the significance of the dynamical JT effect [1]. For C60

-, we derived the vibronic 

states by exactly diagonalizing dynamical JT Hamiltonian, indicating that dynamical JT effects are more significant 

in the first excited C60
- than those in the ground electronic states [2]. Besides, the vibronic coupling constants 

calculated with CAM-B3LYP for C60
- are closer to the coupling parameters extracted from experimental data [3] 

than those from B3LYP, which shows the significance of non-local interaction correction for the study of fullerene 

related materials.  
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