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Synopsis A robust potential which embeds fully the vital core polarization interaction has been used in the Regge-pole 

method to explore low-energy electron scattering from C60, Eu and Nb through the total cross sections (TCSs) calculation.  

From the characteristic dramatically sharp resonances in the TCSs manifesting negative ion formation in these systems, we 

extracted the binding energies (BEs) for the C60ˉ, Euˉ and Nbˉ anions.  Our BE for C60ˉ ground state is in outstanding agree-

ment with the measured electron affinity (EA) of C60 [1]. For anionic Euˉ and Nbˉ our BEs are compared with the measured 

EAs [2-4].  

     Progress toward a fundamental theoretical 

understanding of the mechanism underlying 

low-energy electron scattering from heavy and 

complex atoms, including fullerenes, leading to 

stable negative ion formation has been very 

slow.  The presence of many intricate and di-

verse electron configurations characteristic of 

low-energy electron interactions in these sys-

tems leads to computational complexity yield-

ing uncertain electron affinities (EAs). The rep-

resentation of the fullerene cage potential con-

tinues to plague theoretical studies as well. 

    Our Regge pole approach [5], completely 

new in the field of clusters/fullerenes, should be 

considered as an investigation toward a funda-

mental understanding of low-energy electron 

collisions with fullerenes and complex atoms. 

The Regge-pole method is appropriate for in-

vestigating fullerene negative ion formation as 

resonances since Regge poles, singularities of 

the S-matrix, rigorously define resonances.  Ful-

ly embedded in the Regge pole method are the 

crucial electron-electron correlations and the 

vital core polarization interaction.  These effects 

are mostly responsible for the existence and 

stability of typical negative ions. 

   Figure 1 exhibits the calculated e-C60 TCSs 

(the inset shows e-Nb TCSs for comparison). 

Indeed, the TCSs are characterized by Ramsau-

er-Townsend minima, shape resonances and 

dramatically sharp resonances corresponding to 

fullerene anions formation during the collisions.  

The BE at 2.66 eV (blue curve) agrees excel-

lently with the EA [1] while for Nb the meas-

ured EA[4] agrees with our excited state BE of 

0.902 eV and not with the ground state BE of 

2.48 eV.  This has created a quandary.  

 

 
Figure 1: TCSs (a.u.) for e-C60 elastic scattering.  

The blue curve represents the ground state TCS; the 

other curves correspond to long-lived metastable and 

excited states. The inset represents TCSs for atomic 

Nb for comparison.  
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