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FIG.1 Schematic diagram of the coordinate system and AFM cantilever dimensions.
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FIG. 3. Values of y and » which ensure an integer value of the @, / @, ratio. The integers are labeled on the

corresponding curves. (a) & =0.5,(b) &£ =0.6,(c) & =0.7and (d) & =0.8. The solid line (—) and dashed

line (---) are the corresponding curve of the undamped cantilever and damped cantilever, respectively.
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Enhancing the multiple harmonics by step-like micro-cantilever

Feifei Gao™", Yin Zhang""
*(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

*(University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In atomic force microscopy (AFM), the higher modes are highly sensitive to the tip-sample interactions which generate
many harmonics. When a higher harmonic is close to the natural frequency of a mode, the harmonic signal will be significantly
enhanced due to a resonance. The step-like micro-cantilever is proposed as an effective design to enhance the higher harmonic signals.
The natural frequencies are changed with the variations of the step-like cantilever sizes. By carefully designing the step-like cantilever,
the first three modes can be simultaneously excited. A comprehensive map is provided as a guidance of selecting the appropriate
geometric parameters. Therefore, more information on the medical properties can be extracted.

Key words: higher harmonic, resonance, the first three modes can be simultaneously excited, a map as a guidance



