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Sliding dynamics occurring in atomic force microscopy (AFM) and surface force apparatus (SFA) experiments always depends on the molecular makeup in the contact region, and, inevitably, on the dynamics properties of the measurement system. Usually, a few components such as the effective dynamic inertia of AFM cantilever or SFA mica plate, the force constants of springs, and the driving velocity of moving stage play key roles in measuring the frictional signals. Unfortunately, current molecular dynamics (MD) simulations cannot reach the slow sliding dynamics regime in AFM or SFA due to the expensive computing cost. A hybrid molecular simulation approach has been introduced to overcome the timescale difficulty between conventional molecular dynamics simulation and experiments. This talk will give a brief description of the hybrid method and review some results in a self-assembled solid-like molecular system in AFM and chemical force microscopy (CFM). Extension of the method to liquid system under confinement will be discussed.

