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: In this paper, a model reference adaptive centrel for the atonuc force microscope (AFMY of tap—

ping mode is investigated. The dynamics between the AFM sysiem and a sample is mathematically modeled
as a second order spring—mass—damper system with oscillatory inpuls. The altractive and repulsive forces
hetwean the tip of the AFM system and the sample are derived using the Lennard—Jones potential energy.
By non—dimensjonalizing the displacemen! of the tip and the inpur frequency, the chaatic behavior near a
resonance frequency 15 better depicted through the non—dimensionalized equaticns. Four nenlinear analvsis

techniques, a phase portrail. sensilive dependence on initial cenditions.

a power spectral density {unction,

and a Pomncaré map are investigated, Because the equations of motion derived in this paper Involve znknown
paramelar values such as the damping eflect of lhe air and the nteraction consianis between materials. the
standard model reference adaplive control is adopted. Two control objectives, the prevention of chaos and
the tracking of reference signal, are pursued. Simulation resulls are included.

Keywords : atomic force microscope, chaos, model

reference adaptive control, Lennard—Jones potential.
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