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Fig. 1 Bifurcation diagram of system (1) as
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Fig. 6  Periodic trajectories attained by the time-delayed feedback

control for the controlled system (2)
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CONTROLLING CHAOTIC MOTION IN THE MICROCANTILEVER
OF AN ATOMIC FORCE MICROSCOPY*

Chen Lingli Xie Yong Tan Ning Wang Dingwang
(School of Aerospace, Xi’ an Jiaotong Univeristy, Xi’ an 710049, China)

Abstract Chaotic motion in the cantilever of an atomic force microscopy and its bifurcation properties were in-
vestigated by the method of numerical simulation, and the range of the control parameter was examined for two
control methods, respectively, i. e. , time-delayed feedback control and periodic signal control. Furthermore, the
ranges of different control parameters for periodic orbits with the same period were also considered. The research
results provide significant theoretical reference for the analysis of the nonlinear dynamical behavior in complex
systems and the control of chaotic motion. Simultaneously our results are valuable in engineering applications for

controlling the motion of main component of an atomic force microscopy and improving its measurement accuracy.

Key words microcantilever, bifurcation, chaos control

Received 30 March 2009, revised 10 April 2009.
# The Project Sponsored by the National Natural Science Foundation of China (10502039 ,10602003 )



