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ABSTRACT

The proper orthogonal decomposition(POD) is used to the modal analysis of microcantilever of dynamic mode atomic force

microscopy(AFM).

The proper orthogonal modes(POM) are extracted from vibrating signals of microcantilever when it

resonates and taps the sample. The POMs resemble the linear normal modes(LNM) of cantilever vibrating at each resonance
frequency. Some of POMs in tapping microcantilever show quite different shapes from the POMs of the resonating
microcantilever. Also this POMs can be applied to model for the complex nonlinear behavior of the dynamic mode AFM

microcantilevers.
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Fig. 1 Experiment Setup

100um

4

Fig. 2 Atomic Force Microscopy microcantilever in
measurement (OLYMPUS™ OMCL-AC240TS)

Table 1
Constants and properties of the microcantilevers

Description OMCL-AC240TS
Tip radius (hm) R 10
Tip height (um) H 14
Cantilever thickness (nm) T 2.8
Cantilever length (um) L 240
Cantilever width (um) W 30
Spring constant (N/m) k 1.8
resonant frequency (kHz) f, 70
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Fig. 3 Measured real-time tip deflection signal and its
auto-spectrum: when the tip oscillates without
sample at the first natural frequency(72kHz)
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Fig. 4 Measured real-time tip deflection signal and its
auto-spectrum: when the tip oscillates without
sample at the second natural frequency(416kHz)
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Fig. 5 Measured real-time tip deflection signal and its
auto-spectrum: when the tip taps the sample at
the first natural frequency(72kHz)
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Fig. 8 POD when the tip taps the sample at the first
natural frequency(72kHz)
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