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Fig. 3 Normalized intensity distributions of nonparaxial and paraxial anomalous hollow beams wvs normalized propagation distance z/zr
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Propagation of nonparaxial vectorial anomalous hollow beams

LI Chang-jin"?, LU Bai-da®
(1. School of Physics and Electronic Information Engineering , Neijiang Normal University, Neijiang 641112, China;
2. Institute of Laser Physics and Chemistry, Sichuan University, Chengdu 610064, China)

Abstract: The theoretical model of anomalous hollow beams proposed by Cai in the paraxial approximation is extended to the
nonparaxial regime. The closed-form propagation expression for nonparaxial vectorial anomalous hollow beams in free space is de-
rived and used to study their propagation properties in free space. It is found that anomalous hollow beams can not preserve their
shape upon propagation, but the paraxial approximation condition for anomalous hollow beams additionally depends on the propa-
gation distance, which is different from Gaussian beams. The far-field beam quality of nonparaxial vectorial anomalous hollow
beams can be described by the power in the bucket(PIB), which decreases with increasing the f parameter (the ratio between
wavelength and beam maist width).

Key words: nonparaxial vectorial anomalous hollow beam; free-space propagation; far-field; power in the bucket

(PIB); beam quality



