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Radiation forces exerted on redundant particles on optical surface
by oblique incident and off-axis Gaussian laser beams
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Abstract: On the basis of spherical vector wave functions and their coordinate rotation theory, the
scattering properties of dielectric particles by oblique incident and off-axis Gaussian laser beams were
discussed to clean the redundant particles on the optical surface. By utilizing the results of electromag-
netic scattering of the sphere, the analytical expressions of the radiation forces exerted on a sphere
was derived by an incident Gaussian beam with arbitrary directions of propagation and polarization.
The influence of the off-axial position x, and incident angle of Gaussian beam on the axial and traverse
radiation forces were discussed in detail. The results show that the maximum radiation force appears
on the —2 pm and the second maximum radiation force appears on the 5 um by an off-axis Gaussian

beam. The maximum radiation force appears two round the girdling center position. The larger the in-
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cident angle, the smaller the radiation force. The position of maximum radiation force is fixed to the

on-axis position Z,. According to the conclusions above, it suggests that adjusting the position of

Gaussian beam waist can clear and control the redundant particles more efficiently in the nondestruc-

tive examination project.
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Fig. 1 Sphere illumination of incident Gaussian beam

with arbitrary directions of propagation and

polarization
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