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Abstract

The purpose of this project is to estimate the energy, dipole moment (µz), and
the dipole polarizability (αzz) for LiH using variational Monte Carlo (VMC).

In VMC a trial function [ψ] guides the simulation. The closer the trial function is
to the true one, the more accurate the results are. In our case the trial function was
generated by taking a linear combination of determinants [Φ], which are constructed
from the spin-up and spin-down molecular orbitals [φα, φβ, respectively], linear combi-
nations of atomic orbitals [χ]. The atomic orbitals are linear combinations of gaussian
functions [γ].

The trial function is given as follows:
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φi =
∑
Bij · χj

χj =
∑
Cju · γu

γu = Nxaybzce−ζr2

where N is the normalization constant, and a,b,c, and ζ describe the atomic orbital.
The properties of interest were calculated for LiH as the number of determinants

and the number of atomic orbitals in the trial function were varied. So far we have
qualitatively but not yet quantitively reproduced the accepted values of LiH. We will
improve on our calculations by performing more accurate sampling than variational
Monte Carlo.
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