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Commonly used density functional approximations, such as the PBE and B3LYP functionals, 

often underestimate electron affinities due to an incorrect long-range potential resulting from self-

interaction errors and a lack of dispersion-type correlation effects. In certain cases, stable anions are 

predicted to be unstable. Here I will show that the effective potential from generalized Kohn-Sham 

semicanonical projected random phase approximation (GKS-spRPA) has the correct long-range 

behavior necessary for the description of anionic states. As a result, valence and nonvalence anionic 

states of molecules are equally well-described. Using an improved algorithm for GKS-spRPA, with 

O(N4) computational scaling, I will discuss interesting variations in the nature of anionic states of 

perhalobenzene molecules (C6X6; X=F,Cl, Br or I) [1]. Finally I will discuss the development of 

practical approximations to enable the simulation of electron affinities of large molecular-clusters.  

[1] V. K., Voora, J. Phys. Chem. Lett. 12 (2021) 433-439. 

 


