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ABSTRACT 

We characterize the anions of perfluorinated cage molecules and 

perfluorobenzene. These anions are correlation-bound, meaning that Hartree-Fock 

predicts a metastable anion with an unbound electron, while density functional 

theory predicts a stable anion with only bound electrons. Additionally, the cage 

molecules are said to be able to accommodate an electron inside the cage[1,2,3] in 

an orbital formed by overlapping anti-binding σ* orbitals whose lobes point inside 

the cage.[1] Our study assesses the performance of eight different methods, 

including three density functionals, for the calculation of electron affinities, and 

characterizes the anionic states by means of electronic Fukui functions, Dyson 

orbitals, and electron localization functions. We performed all analyses at the 

optimized geometries of both the neutral and anionic state, to investigate if and how 

the anion changes character upon geometry relaxation. In case of a metastable state, 

the unbound electron was treated using the charge stabilization method.[4] Our 

results show that two of the density functionals perform at a comparable level as 

approximate coupled-cluster methods. Evidence for an electron inside the cage was 

found for perfluoroadamantane. 
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