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Vectorial structure of a hollow Gaussian beam

diffracted by a circular phase aperture
in the far field”
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Abstract
Based on the vector angular spectrum representation of the Maxwell equations and the method of stationary phase, only with
the far field approximation, the analytical expressions of energy flux density of a hollow Gaussian beam diffracted by a circular phase
aperture is presented. It is shown that the total energy flux of the beam can be expressed as the sum of the unapertured term and the
additional term, where the additional term is the effect of the phase aperture on the beam; the total energy flux, the unapertured one and
the additional one each can be expressed as the sum of TE term and TM term. The distributions of the total energy flux, the unapertuered
one, the additional one, and their TE terms and TM terms are depicted in the far field. The influences of truncation parameter § and the

phase delay (3 on the longitudinal total energy flux distributions are discussed.

Keywords: hollow Gaussian beam, vectorial structure, phase aperture
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* Project supported by the Research Foundation of Education Bureau of Hunan Province, China (Grant No. 11A018), and the Natural Science
Foundation of Hunan Province, China (Grant No. 11JJ3076).

1 E-mail: shizhuanlu@gmail.com

234201-8



