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There is a hierarchy of electronic structure methods to calculate Quantum Monte Carlo

ground state properties. Coupled Cluster

Accurate

Quantum Monte Carlo is the method to fully capture all guantum
physics, here we develop the formalism to calculate vibrational
frequencies. This will allow electronic structure calculations to study
vibrational modes of molecules and phonon dispersion of solids with
a full account of strong correlations.
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we can derive important physical properties
such as vibrational frequencies.
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Case study: diatomic molecules

We performed Quantum Monte Carlo simulations on the diatomic molecules H, and N,, and achieved good agreement
between the predicted vibrational frequency and experiment.
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Conclusions Future applications: Graphene Electrocaloric materials
Vibrational frequencies can now adsorption of molecules on surface. candidates for solid-state refrigeration.
be calculated with Quantum However, the underlying mechanism

Monte Carlo. - IS undetermined.
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Results for the diatomic "
molecules hydrogen and nitrogen
are in good agreement with

experiment.
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