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Theoretical Analysis of Radiation Force of an Eccentric Sphere
Arbitrarily Illuminated by a Gaussian Beam

HAN Guo-xia, LIU Zi-long

( Department of Physics and Photoelectric Engineering, School of Science, China University of Petroleum, Qingdao 266555, P. R. China)

[ Abstract] Based on the theoretical researches on the scattering of an eccentric sphere arbitrarily illuminated by a
shaped beam and the radiation force exerted by an off-axis incident Gaussian beam on the eccentric sphere, which are
recently presented, the radiation force of the eccentric sphere acted by an arbitrarily incident Gaussian beam is calcu-
lated exactly and analysed. The series expressions of the radiation force of the eccentric sphere arbitrarily located in a
Gaussian beam are provided. After the comparison with the results presented in the literature for the case of two-lay-
ered sphere, the radiation forces are numerically calculated when the inner core’s radius, distance between the two
centers, incidence angles are different respectively. Considering the polarized direction of the beam, the relationship
between the radiation force and the polarized direction of the beam for different incidence angle is analyzed too.

[ Key words] radiation force eccentric sphere Gaussian beam generalized Lorenz-Mie theory



