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Abstract (300 word limit)
Statement of the Problem: The stability and dynamics of a flying head slider at proximity to and touchdown on a magnetic recording disk are attracting considerable attention, because it is necessary to reduce the head clearance from the lubricant film to ~0.5 nm to achieve a higher recording density. Various peculiar phenomena of head slider at touchdown are first introduced. Theoretical Analysis: To elucidate peculiar nonlinear phenomena at touchdown, the surface force of head-disk interface caused by van der Waals (vdW) force and asperity meniscus force are next analyzed. Typical features of surface force calculated by using measured surface texture parameters of currently used magnetic disk are explained. Next, by using a single-degree-of-slider model, microwaviness-excited vibration of a head slider during touchdown is simulated. As a result, two nonlinear phenomena of flying head slider related to instability of surface force are elucidated. It is demonstrated that the difference of experimental touchdown behaviors at inner to outer radius disk positions can be understood by this theoretical analysis. 
Conclusion & Significance: Nanoscale nonlinear vibration of head slider at touchdown was theoretically elucidated by mathematical formulation of surface force between head-disk interface and numerical simulation of microwaviness-excited vibration. Possibility of soft contact recording without contacting signal can be suggested 
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