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Electric field and electron density in a molecule [1] are given by a solution of the Pois-

son differential equation for the electrostatic potential φ subject to a set of asymptotic 

boundary conditions where φ~Z/r for an atom of atomic number Z as r approaches zero, 

with a Fermi-Dirac density (−1) · ρ in its right side (the charge of electrons within a 

volume element over the volume element itself, while adhering to the Pauli exclusion 

principle). Unbounded physical density (see Picture) is reminiscent of bounded proba-

bilistic density described in Hartree-Fock theory. Energy of the field cannot be com-

puted by integrating the energy density E·E / 2 for the tension E = −∇φ of the field 

because the integral diverges. And it cannot be computed by integrating the energy den-

sity (−1) · ρ · φ until a certain value of the electrons’ chemical potential µ is assigned 

(both ρ and φ depend on µ), which serves as the reference point for the electrostatic 

potential φ (the density ρ vanishes at infinitely distant points from all nuclei, meaning 

by Fermi-Dirac expression that φ = µ is not zero at infinitely distant points). We will 

apply a method that has been previously used [2] for calculating the energies of atoms 

by solving the Poisson equation with a single asymptotic boundary condition. Namely, 

exclusion from calculation of an unknown expression for energy (unknown Kohenberg-

Kohn functional) by using a variationally equivalent function to get an exact value for 

the chemical potential of electrons to integrate (−1) · ρ · φ. A binding-type curve E(R) 

for the hydrogen molecule is then obtained [1]. The exclusion method can be applied to 

arbitrary otherwise intractable potential fields [3]. 
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