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Influence of Astigmatism on Periodic Bottle Beam
Li Dong Wu Fengtie LiPan Xie Xiaoxia
(Fujian Key Laboratory of Optical Beam Transmission and Transformation ., College of Information

Science and Engineering . Huaqiao University . Xiamen , Fujian 361021, China)

Abstract Periodic bottle beams can be generated by a line focusing Bessel beam illuminated on an axicon, the
influence of astigmatism introduced by elliptical manufacture error and oblique illumination on the bottle beam
generated by line focusing Bessel beam using axion is analyzed in terms of Fresnel-Kirchhoff diffractive theory. The
influence of astigmatism on the bottle beam is not big and the bottle beam still keeps its periodicity and ring closed
characteristic, as long as the astigmatism is limited in a small range. The larger the base angle or the refractive index
of the axicon is, the smaller the range is, and the more susceptible to the astigmatism introduced by the elliptical
manufacture error and oblique illumination the bottle beam is. The result may serve as a guideline in the application
of the periodic bottle beam.
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Fig. 1 Intensity distribution along the propagation

distance of periodic bottle beam
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Fig. 2 Transverse intensity distributions of periodic bottle beam at several propagation distances. (a) *=46 mm;

(b) =48 mm; (¢) =53 mm; (d) =56 mm
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Fig. 4 Transverse optical intensity distributions at several distances with e=0. 99 and «=0. 0087. (a) *=46 mm;

(b) =48 mm; (¢) =53 mm; (d) =56 mm
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Fig. 5 Transverse optical intensity distributions at several distances with e=0. 95 and ¢=0. 0087. (a) *=46 mm;

(b) =48 mm; (¢) =53 mm; (d) =56 mm
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Fig. 6 Transverse intensity distributions at several propagation distances with incident angle of 5° and «=0. 0087.

(a) =46 mm; (b) =48 mm; (c) =53 mm; (d) =56 mm
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Fig. 7 Transverse intensity distributions at several propagation distances with incident angle of 15° and «=0. 0087.
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Fig. 8 Transverse optical intensity distributions at several distances when e=0. 99 and «=0.036. (a) *=13. 90 mm;

(b) z=14.05 mm; (¢) =14, 35 mm; (d) *=14. 60 mm
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Fig. 9 Transverse intensity distributions at several propagation distances with incident angle of
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