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In this talk, we discuss recent progress in accurate calculations of rate coefficients for surface reactions using the ring-polymer molecular dynamics (RPMD) approach. The RPMD theory is based on the ring-polymer Hamiltonian, in which each quantum particle is simulated by a harmonically connected necklace. This path integral based approach is capable of including quantum effects, such as tunneling and zero-point energy, while it takes advantage of the classical-like trajectories. Benchmark calculations for gas phase bimolecular reactions have demonstrated the accuracy of the RPMD approach, with relatively inexpensive computational costs. Recent focus has shifted to simulating surface reactions. We present the latest studies of H2 dissociative chemisorption and recombinative desorption on transition metal surfaces, in comparison with the latest experimental measurements. 

