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Experimental Measurement of Thermal Flow Field in Near-wall Region for
Development of Microparticle Manipulation Technique Using Evanescent Wave
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The present study aimed at experimental evaluation and understanding of the
microparticle motion in the evanescent field where dielectric particles, electromagnetic field and
thermal flow field interact each other for the purpose of developing a microparticle manipulation
technique near solid wall. The evanescent wave was generated by the total internal reflection of a
laser beam at the interface between glass and aqueous solution, in which polystyrene microparticles
were suspended. The particle motion induced by the radiation pressure in the traveling direction of
the evanescent wave was measured, and the effects of the laser light intensity, incident angle of
total internal reflection, and particle size on the velocity of particles in the evanescent field
were evaluated. We also developed fluorescence-based nonintrusive measurement techniques for
temperature and fluid viscosity to evaluate the influence of thermal flow field on the particle
motion in the evanescent field.
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