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Abstract

In this thesis the hydrogen bonding in water-methanol system has been studied. Since
there are two configurations in water-methanol complexes, AIM theory has been utilized
out in order to distinguish more stable complex. Using these computations, it was
indicated that the complex in which water is hydrogen bond donor is more stable. The
structure of complex corresponding monomers has been optimized with B3LYP/6-
31++G" method. Time dependent Hartree-Fock computations have been implemented on
the optimized structure. Wave function has been optimized by variance minimization and
variational Monte Carlo computations. The calculated energy was close to the
experimental value. Electron-electron and electron-nucleus interaction have been
included in Jastrow factor and since quantum Monte Carlo computation is time
consuming, Hartree-Fock pseudopotential has been used. The calculated binding energy
is 0.05 hartree. Another calculated variable is dipole moment which was in agreement

with experimental value. Furthermore, hydrogen bond energy has calculated at different

O---H and O-:-O distances and the best intraction distance has been found using the

energy minimum structure.

Keywords: Quantum Monte Carlo, Variational Monte Carlo, Hydrogen bond, AIM

theory, water-methanol complexes
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local density approximation
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