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Abstract
Based on the vectorial Rayleigh-Sommerfeld diffraction integrals the closed-form expressions of vectorial nonparaxial
circularly polarized Hermite-Laguerre-Gaussian HLG beams in the far-field are derived. The vectorial nonparaxial circularly
polarized Gaussian beam is treated as a special case of our general formulae. The power in the bucket PIB is extended to the
nonparaxial regime where the intensity is replaced by the z component of the time-averaged Poynting vector and used to
characterize the beam quality of nonparaxial beams in the far field. Numerical calculation and analysis show the dependence of
the PIB of vectorial nonparaxial HLG beams on the waist width-to-wavelength ratio wy/A as well as on the parameter @ mode

indexes n and m and bucket s size chosen.
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