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Abstract
Light scattering from a large sized chiral cylinder is

resolved based on the Mie regime, in a similar way with
the scattering problem of chiral spheres. The incident,
internal, and scattered fields are expressed in terms of
cylindrical vector wave functions. The scattering
coefficients are obtained in forms of logarithmic
derivatives of cylindrical Bessel functions according to the
boundary conditions. Numerical results show that
rainbow phenomenon similar to that of a chiral sphere also
occurs for a large sized chiral cylinder.

1 Introduction
In recent years chiral media have caused great interests

to researchers in both microwave region and optics. Light
interaction with chiral particles is an important aspect of
research on chiral media. Scattering problems of a chiral
sphere [1] and a chiral cylinder [2] were solved by Bohren
in 1970s. Since then, many problems in this area have been
studied, including light scattering from a chiral sphere in
chiral background media [3], scattering from a chiral
spheroid [4, 5], and scattering from a stratified chiral
sphere [6, 7]. Results of scattering from large sized chiral
spheres show a special rainbow phenomenon for chiral
sphere [8]. We resolve scattering by a chiral cylinder and
calculate numerical results of the scattering width.
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Figure 1 Plane wave impinging on a chiral cylinder.

2 Theory
Figure 1 presents a diagram of the problem that a plane

wave impinges on an infinite circular chiral cylinder. The

procedure is almost identical to that presented in [9],
except that for chiral the expansion of internal fields is
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where nA and nB are expansion coefficients of internal
field; (1)

1( , )n kM r and (1)
2( , )n kN r are the cylindrical vector

wave functions. And in the final expressions of the
scattering coefficients, functions are written as in forms of
logarithmic derivatives and ratios of cylindrical Bessel
functions, all of which can be calculated conveniently by
their recurrence relations.

3 Results
Figure 2 presents the angular distributions of scattering

widths for a chiral cylinder illuminated by a normal plane
wave incidence. It can be seen that three first order
rainbow structures occurs for a chiral cylinder, similar to
that of a chiral sphere.
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Figure 2 Angular distributions of scattering widths for a
chiral cylinder.
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