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Solution and focus property of the nonparaxial vector
beams in the parabolic coordinates

PENG Ji, CUI Zhifeng, QU Jun
(College of Physics and Electronic Information, Anhui Normal University, Wuhu 241000, China)

Abstract: In order to solve the nonparaxial vector wave equation in the cylindrical coordinates and obtain electric field
expression of the beams, based on the electric field along the azimuthal polarization under the axisymmetric circumstance,
the vector wave equation under the nonparaxiality similar circumstances was transformed to the parabolic coordinates and
was solved appropriately with the separation variables method. The corresponding numerical calculation was made. The
results show that the new analytical solution of the nonparaxial vector wave equation is discussed to describe the propagation
of a laser beam. The electric field of such a beam is found to be based on the solutions of the confluent hypergeometric
function and the Meijer functions. The intensity distribution of beam is similar to the first-class zero-order Bessel beam
mode. The intensity of the light beam near the optical axis is nearly infinite, and decays rapidly along the peripheral
direction and decreases sharply along the radial direction in the focal plane. The acquired results are of certain significance
for exploring the propagation properties of vector beams in case of nonparaxial approximation.
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Fig. 1 Simulation results of squared modulus of the function Eq. (18) ,the calculation parameters are; A =632.8nm, 4, =100

a—the intensity distribution in the O-r-z plane b—the intensity distribution along the longitudinal axis at —0 c¢—the intensity distribution along the

radial axis at z=0
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Fig.2 a~c—intensity distribution of the beam in different transverse planes d ~f—intensity distribution of the radial intensity profiles
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Fig.3 3-D intensity distribution in different transverse planes
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