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Abstract: Monte Carlo method is a statistical method used to calculate integrals by means 
of random samplings. When this method is applied to calculate quantum properties of 
atomic and molecular systems, it is called Quantum Monte Carlo (QMC) [1]. The two most 
commonly used QMC methods are: Variational Monte Carlo and Diffusion Monte Carlo 
[2]. In this work, QMC was used for the calculation of interaction energy of dimers, 
specifically dimers of CH4 that have an expressive van der Waals interactions contribution. 
The studied dimers were: CH4-CH4, CH4-HF, CH4-H2O. These dimers have great 
importance in astrophysical and spectroscopic applications [3,4,5,6]. Thus, the main 
objective of this work is to evaluate the QMC method to calculate the interaction energy of 
van der Waals dimers. To perform the calculations, it was used wave functions generated 
by two ab initio methods - Hartree Fock (HF) and DFT – in order to analyze the quality of 
the wave functions to be used as guide function in QMC. The Gaussian09 program was 
used to perform the HF and DFT calculations and the two wave functions were used as 
input of QMC method in Casino software. By analyzing the results of the energies of the 
molecules and the dimers, it was observed that all of them were in line with the referential 
values. Also, it was confirmed that the effects included in the DFT did not impact the wave 
function when it was used in QMC and the same basis set did not induce the same 
proportional energy improvement in the dimer and in separated molecules. In other words, 
the quality of the wave function is not equal for the dimer and for the molecules that 
composed it. Another important characteristic observed was that the deviations of the 
interaction energy increase with the number of electrons difference between the two 
molecules that formed the dimer. Finally, it was observed that the quality of the results 
generated by QMC does not depend on the nature of the interaction. 
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