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10.24: Variational Calculation on Helium Using a Hydrogenic Wavefunction
Gaussian trial wavefunction:

Demonstrate the wavefunction is normalized.

The terms contributing to the total electronic energy of the helium atom are the kinetic energy of each electron, each electron's
interaction with the nucleus, and the interaction of electrons with each other.

Calculate kinetic energy:

Calculate electron-nucleus potential energy:

a. a. Calculate the electric potential of one of the electrons in the presence of the other:

b. b. Calculate the electron-electron potential energy using result of part a:

Write the equation for the total electronic energy in terms of the variational parameter  and minimize the energy with respect to :

Compare the variational calculation to the Hartree‐Fock limit: ( )

Compare optimized trial wavefunction with the Hartree‐Fock wavefunction by plotting the radial distribution functions.
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