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Changes in the degree of paraxiality for
Laguerre-Gaussian beams”

Cui Xue-Cai Lian Xiao-Xu Lii Bai-Da'
(Institute of Laser Physics & Chemistry, Sichuan university, Chengdu 610064, China)
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Abstract
Taking the Laguerre-Gaussian (L-G) beam for example, the changes in the degree of paraxiality for monochromatic
beams are studied in detail. It is shown that the beam parameters, including mode indiex, relative waist width,
propagation through a paraxial ABCD optical system, and diffraction by an aperture may change the degree of paraxiality.
But the degree of paraxiality remains unchanged in free-space propagation. The results are illustrated by numerical

examples and interpreted in physics by relating the degree of beam paraxiality with the far-field divergence angle.

Keywords: degree of paraxiality, far-field divergence angle, Laguerre-Gaussian (1.-G) beam
PACS: 42.25.—-p, 42.25. Fx, 42.25. Bs
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