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Light scattering by a spheroid was firstly studied by S. Asano, et al., [1]. It was extended to the case
of arbitrary shaped beam scattering by J.P. Barton [2], who described the incident field through “surface
integrals”. Within the framework of generalized Lorenz-Mie theory (GLMT) [3], on-axis and off-axis Gaussian
beam scattering by a spheroid was also studied by Han, et al., [4, 5].

In the present paper, the scattering of a shaped beam with arbitrary orientation relative to a spheroidal
particle is developed within the framework of GLMT, i. e., the arbitrarily oriented incident beam is firstly
expressed by the beam shape coefficients (BSC) in spherical coordinates. Then the BSC is transformed to the
spheroidal coordinates, thanks to the relationship between the spherical wave vectors (mmn, nmn) [6] and the
spheroidal ones (Mmn, Nmn) [7].

But we found that for BSC evaluation by the localization approximation is no longer valid for the oblique
incidence. So the quadrature method is applied instead. Besides, for the sake of consistence with Lorenz-Mie
theory, time dependence of exp(iωt) is used, instead of exp(−iωt) in GLMT. The relationship of the BSC in
two different time conventions are carefully examined and a simple relationship is found.

Finally, numerical results of the scattered intensity in far field are presented. They are found coincident
with those in the cases of both oblique plane wave incidence on a spheroid [1] and shaped beam incidence on a
sphere [3].
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3. Gouesbet, G., B. Maheu, and G. Gréhan, “Light scattering from a sphere arbitrarily located in a Gaussian

beam, using a Bromwich formulation,” J. Opt. Soc. Am. A, Vol. 5, 1427–1443, 1988.
4. Han, Y. P. and Z. Wu, “Scattering of a spheroidal particle illuminated by a Gaussian beam,” Appl. Opt.,

Vol. 40, 2501–2509, 2001.
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