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The Atomic Force Microscope (AFM) is a versatile tool to image topography and other material properties with a nanometer or even atomic resolution. Although invented already in the mid eighties there is still vibrant ongoing research to better understand the physical principles and limits of the instrument. A common method when making mathematical models of the AFM is to approximate the tip-surface force, the interaction giving rise to image contrast, as being linear. Such linearized system tends to be easy to handle mathematically but can hide some real physical phenomena occurring in the measurement. In this talk I will show how taking the full nonlinear system into account can improve the image contrast in a quantifiable way. Such nonlinear analysis becomes especially important in multifrequency AFM, where the AFM cantilever is excited at multiple frequencies simultaneously
