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Experimental Study on Novel Micro Optical Diffusion Sensor

Based on Laser Induced Dielectrophoresis

-Assessment of Diffusion Coefficient Measurement Method

by Using Dielectrophoretic Cell-
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Fig. 1 Principle of MODS. Excitaion lasers induce the
concentration distribution by DEP force, and the diffusion
phenomenon is observed by using the probing laser.
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Fig. 2 (a) Schematic diagram of the DEP cell consisted of three
layers. (b) Picture of the DEP cell fabricated by using MEMS
technique used for preliminary measurement.
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Fig. 3 Schematic of the bench top apparatus for the experimental

measurement. The concentration distribution in the DEP cell is
induced by YAG laser and detected by CMOS camera.
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Table 1 Excitation conditons.
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Fig. 4 (a) The concentration change of x-axis with y-axis averaging
procedure. (b) Reconstructed 3D image of the concentration
distribution by AMIRA®.

Table 2 Measurement results and deviations of diffusion coefficient.

A 20.6 pm 42.8 um 54.1 um
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Fig. 5 (a) Square of fringe space vs. time constant of 0.1 vol%
polystyrene (radius of 250 nm) solution. (b) Polystyrene beads
radius vs. time constant of 0.1 vol% polystyrene solution.
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