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An Optical Measurement Method for Adhesion of Micro-particles

FAN Jian-guo, XIA Yu-xing
(Department of Physics, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract The adhesion forces between the micro-particles and the dielectric surface were analyzed. The adhesion of
a particle with 1, 5 microns in diameter to a surface was estimated to be about 10™ ¢ newtons. Experimentally, the
optical pressure of a focused laser pulse was used to determine the adhesion between the quartz particles and a

sapphire surface. This pressure was found to be very close to the estimated adhesion. It was also shown that the
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capillary force was the dominant component in the experiment.
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Fig.1 Setup for measuring adhesion force and

optical binding
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Fig. 2 Capillary condensation upon contact of

particles with surface
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Fig. 3 Image for the deposited glass ball

(1.5 pm diameter)
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Fig. 4 Observation of glass balls removing from the substrate

(a) particle 1 moved after 1st laser pulse; (b) particle 2 moved after 2nd pulse; (c) particles 2, 3, 4 moved after 3rd pulse;

(d) particle 5 moved after 4th pulse; (e) new distribution of particles after a series of pulses; (f) particle 6 disappeared after one pulse;

(g) particles distribution after lots of pulses; (h) particles moved obviously after one succeeding pulse
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Fig.5 Relationship between the photodiode voltage and

single pulse energy
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