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Enhanced evanescent field force on Mie particles by coupling with surface plasmons
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We examine theoretically the properties of the force on Mie particles induced by evanescent fields at a system of multilayer
films (including a metal film), at which the surface plasmon resonance is excited by a p-polarized plane electromagnetic wave. An
expression of the surface plasmon-coupled evanescent fields produced in Kretschmann (or Sarid) geometry is expanded in terms
of vector spherical wave functions, while multiple reflections between the Mie particle and the metal boundary are taken into
account. The Cartesian components of the force on Mie particles by the evanescent fields are analytically formulated and
numerically evaluated. The force components are increased by one or two orders of magnitude at metal boundaries over those at
dielectric boundaries. As a result, we can confirm the possibility of stable manipulation or rotation of a finite-sized object by

forces of surface plasmon-coupled evanescent fields.
Classification code : 0S.010.



